
A summary of the data resulting from the 1991 MMS geologic field 
party in Lower Cook Inlet, Alaska. Sites visited included parts of 
Lake Clark Park, Katmai N ationa! Park, Katmai Bay, and Wide Bay. 
The data includes index maps, sample registry, porosity and 
permeability, igneous rock geochemistry, geochronology, 
paleocurrent, organic geochemistry, palynology, geologic measured 
sections, and element analysis. 

Note: Copies of the field notes are on file at the U. S. Minerals 
Management Service and at the Alaska Geologic Materials 
Center. 
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We are pleased to transmit the data, analyses, and interpretation 
res1.dting from the 1991 MMS geological field party in Lower Cook 
Inlet. We are furnishing you seven copies of each of the items listed 
below. 

ITEM 
1,; Index Maps 

2. Sample Registry 

3. Core Analysis 
Report 

4. Igneous Rock 
Geochemistry 

5. Geochronology 
Summary 

6. Paleocurrent 
Directions 

DESCRIPTION 

19 topographic maps with measured sections 
and geological stops highlighted (see attached 
listing). pages 3 - 20 

Listing of 393 samples collected with location 
description, lithology and geological age. pages 21 - 47 

Porosity and permeability measurements for 
40 samples pages 48 - 56 

Elemental analysis of 20 samples 
(74 Elements and compounds) 

K-AR age dating for 11 samples 

Paleocurrent flow directions for 159 
measurements 

pages 57 - 69 

pages 70 - 91 

pages 92 - 106 
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7. Organic Geo­
chemistry 

8. Palynology 
Summary 

9. Measured Sections 

Rock-eval measurements for 29 
Samples page 106 

Palynologic age assignments for 193 
samples pages 108-

Drafted columnar sections for 30 measured 
sections. Includes descriptions of depositional 
environment, grain size, lithology t and 

113 

sedimentary structures. pages 114- 220 

10. Elemental 
Analysis 

Major and trace elemental analysis of 
19 igneous rocks pages 221 .. 226 

II. Geological Field 
Notes 

12 sets of geological field notes from 
individual field geologists with 292 pages 

We bavealready transmitted thin sections and duplicate samples to 
you. Please advise me if you require anything else. 

Yours very truly, 

Q~~ 
David 1. Doherty ~ 
Senior Geologist 
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List oC·lndex Maps 

Afognak 1 :250,000 

Mt. Katmai 1 :250,000 

Ugashik 1 :250,000 

Karluk 1 :250,000 

Ugashik B-1 1 :63,360 

Mt. Katmai A-3 1 :63,360 

Karluk C4&C5 1 :63,360 

Karluk C-6 1 :63,360 

Afognak C-6 1 :63,360 

Ugashik C-3 1:63,360 

Ugashik B-3 1 :63,360 

Ugashik C-l 1:63,360 

Ugashik C-2 1:63,360 

Ugashik B-2 1 :63,360 

Iliamna B-2 

Iliamna D-l 

Seldovia D-8 

Kenai A-7 & A8 
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INTRODUCTION 

Core laboratories was requested to perform a core analysis study on behalf of 
Arco Alaska,Inc. for outcrop surface samples. Presented herein are the results 
of this study. 

The surface samples were del ivered to and processed at Core laboratories I 
Anchorage facil ity during October of 1991. A service description and methodology 
are presented in section 1. The core analysis results and lithological 
descriptions are presented in section 2. In conjunction with the report, the 
tabular results of the analysis are supplied on an McIntosh compatible diskette. 

We sincerely appreciate this opportunity to be of service and hope these data 
prove beneficial to your exploration efforts. 

GMC Data Report No. 203 49/226 
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SECTION 1 

Outcrop Sample Processing 

Upon arrival at Core laboratories Anchorage facn ity, the sample bags were 
removed from their boxes, grouped by letter designation, and placed in numerical 
order within each group. The samples were then removed from their bags and one 
plug was drilled from each sample horizontal to the bedding planes (where 
v is i b 1 e). Thep lugs were tri mmed into ri ght cyli nders and marked. The plug ends 
were were placed in marked bags, boxed, and stored for future shipment. 

The plug samples were cleaned by soaking in toulene fora period of twenty­
four hours .. They were then dried in a convection oven for twelve hours at 240 
degrees F. 

Analysis Techniques 

Sequence of Measurements 

The plug samples were measured for porosity, permeability, and grain density 
at ambient and 5000 psig. The sequence of laboratory proceedures was as 
foll ows: 

1. Ambient Grain Volumes 
2. Permeability at 400 psig 
3. Mercury Bulk Volumes 
4. Permeabilty at 5000 psig 
5. Drying in convection over for twelve hours at 240 degrees F. 
6. Grain Volumes at 5000 psig 
7. Pore Volumes at 5000 psig 

Calculations 

Grain Density 

Grain volume determinations were measured on all samples according to Boyle's 
Law utilizing the Extended Range HeHum Porosimeter. Grain densities were 
calculated using Equation 1. 

Og = Mg/Vg 

Where: Og .. Grain Density 
Vg ~ Grain Volume 
Mg .. Grain Mass 

GMC Data Report No. 203 
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Atmospheric Porosity 

The horizontal plug samples were measured for bulk volume by mercury 
displacement at ambient conditions. The grain volume was measured using the 
Extended Range Helium Porosimeter. Porosity was calculated using Equation 2. 

Where: 

P - [(Vb-Vg) / Vb)] x 100 

P • Porosity, Percent 
Vb • Bulk Volume 
Vg • Grain Volume 

Overburden Porosity 

(2) 

The plug samples were al so measured for pore vol ume at a confining pressure 
of 5000 pSig. Pore volumes and grain volumes were obtained using the Extended 
Range Helium Porosimeter. Overburden porosity was calculated using Equation 3. 

Where: 

p = IVp I (Vp+Vg)] x 100 

P 10 Porosity, Percent 
Vp '" .Pore Volume 
Vg • Grain Volume 

permeability to Ai r 

(3) 

Horizontal permeabilities were measured in a Hassler type core holder ata 
confining pressures of 400 psig. A hydrostatic holder was used to produce a 
confining pressure of 5000 psig. Permeability calculations were performed as 
defined by Darcy's Equation for compressible fluids, Equation 4. 

Pa x v x 1000 Qa x L x l 
K = --------.----------- x -----------

(PI - P2)(Pl +P2) Vb 

2 

Where: K = Permeability 
v = Gas Viscosity 

PI - P2 = Differential Pressure 

PI + P2 
------- = Mean Pressure 

2 

GMC Data Report No. 203 

Pa ~ Atmospheric Pressure 
Qa .. Flow Rate 
l = length 

Vb = Bulk Volume 

(4) 
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OUTCROP SAMPLE ANALYStS, TABULAR RESULTS 
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GOmpany: 

~eIlS: 
o 
~ 

Z 
? 
N 
i-o. 
~ SAMPLE 

NUMBER 

91WB 15/67 

91WB 15/68 

91WB 18/80 

91WB 18/81 

91 WB 101/505 

91 WB 1021520 

91 we 1021521 

91 WB 103/522 

91WB 103/523 

91 WB 103/524 

91 we 104/543 

91We 105/552 

91WB 208/838 

91 WB 209/642 

91WB 210/546 

91LCP 3/8 

91LCP 3/35 

91LCP 3/42 

91LCP 4/12 

91 LCP 5/19 

ARCO ALASKA, INC. 
SURFACE SAMPLES 

PERMEABILITY PERMEABILITY 
TOAlR(md) TOAlR(md) 

400ptig 5000plig 

0.8698 0.0483 

0.6253 0.0529 

0.3901 0.0555 

0.0355 0.0027 . 

0.2744 0.0217 

0.4571 0.0183 

43.6213 0.0112 

0.4348 0.0073 

0.0322 0.0033 

1.n46 0.1493 

0.1051 0.0122 

0.1606 0.0164 

0.1150 0.0060 

0.0303 0.0024 

1.0917 0.0597 

0.0055 0.0006 

0.0086 0.0008 

0.4552 0.0691 

0.0102 0.0028 

0.0097 0.0034 

CORE LABORATORIES 

Field: 

County: ALASKA PENINSULA 

File No: BP-3-1444 

Date: 27-Nov-91 

CORE ANALYSIS RESULTS 

POROSITY POROSITY GRAIN 
(HELIUM)~ (HEUUM)~ DENSITY DESCRIPTION 

400plig 5000plig 

7.82 5.70 2.68 SS-Itbrngy,m-vcgr.pred mgr,wsrtd,sbang,mod cmt,Qtz.wh fspr,blk mafic. 

9.39 8.37 2.72 SS-Itbrngy,vf-vcgr,pred fgr.modsrtd,sbang,mod cmt,qtz,wh fspr,blk mafic. 

4.31 3.97 2.82 CONG-mltgy,m-c pbl in f-csd mtx.sb"'wrnd,vwcmt,QtZ,dk ang gr,pyr,calc cmt. 

5.60 4.72 2.74 SS-mgy,m-vcgr ,pred cgr,modsrtd,sbang,YWcmt,Qtz,glau,calc cmt. 

6.89 4.29 2.67 SYENITE-Itgy,fgr ,mass.hd,wh fspr ,pyroxene,tr lim. 

6.42 5.19 2.63 GRANITE-Itgy.f-mgr,hd,wh fspr,pyroxene,trl blot,Qtz. 

8.32 NA 2.66 S5-vltgy .fsd-fpbl, vpsrtd, vang-wrnd,modcmt, wh mty ,qtz,lith gr ,biot. 

5.40 5.3.5 2.55 GRANITE-Itgy,f-mgr.hd,wh fspr,pyroxene,tri blot,qtz. 

4.46 4.40 2.69 SS-mgy.fgr.vwsrtd,f lam,sbrnd.YWcmt.qtz,mafic gr. 

6.05 4.09 2.68 Cgl-ltbmgy,fsd-cpbl,vpsrtd,sbang-wrnd,qtz,lith & mafic gr,wh 001. 
6.08 4.19 2.59 SS-mltgy, vf-fgr ,pred fgr ,bnd, wsrtd,sbang, YWcmt.Qtz,mafic gr .tr blt,calc. 

6.81 6.27 2.58 SS-mltgy,vf-fgr,pred fgr,wsrtd,sbrnd,wcmt.qtz,maflc gr,tr hem. 

6.07 5.46 2.71 SS-mltgy, vf-mgr ,pred fgr ,wsrtd,sbrnd,wcmt,qtz,mafic gr .fspr .calc. 

6.76 5.73 2.68 SS-Itbmgy ,f-mgr ,pred fgr ,wsrtd.Sbrnd,wcmt,Qtz,mafic gr .Ispr. 

7.65 4.93 2.64 SS-mltgy,f-vcgr,pred mgr,mod srtd,sbrnd.mod cmt,fspr.qtz,lith gr. 

2.88 0.72 2.61 SYENITE-Itgy,fgr,equigranular,mass.wh fspr,blk pyroxene,tr blo. 

1.88 1.45 2.75 SYENITE-ltgy.fgr,equigranuJar,mass,wh fspr,blk pyroxene & amphibole. 

7.08 4.90 2.75 SS-mdkgy,m-vcgr,pred cgr,wsrtd.Sbang,mod cmt,qtz,fspr,dk gy cly.tr calc. 

2.05 1.72 2.59 SYENITE-vltgy .mgr .mass,hd, wh fspr .pyroxene ,biot,xenolith,tr calc. 
4.21 3.36 2.63 SYENITE-Itgy,f-mgr,mass,hd,wh fspr,pyroxene,xenollth,tr hem & calc. 

1 - 2 
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C~pany: 

~lIs: 
o 
~ 

~ 
N 
0 -=- SAMPLE 

NUMBER 

91LCP 5/20 

91 LCP 1011201 

91 LCP 1011204 

91lCP 1011205 

91lCP 1011206 

91lCP 1011208 

91lCP 104/214 

91lCP 104/229 

91lCP 1041216 

91 LCP 104/223 

91 LCP 104/255 

91 LCP 2021407 

91 KAT 1114 

91 KAT 4/56 

91 KAT 5/53 

91 KAT 1011222 

91 KAT 214/664 

91KAT 5/54 

91 KAT 217/677 

91 KB 2111652 

ARCO ALASKA, INC. 

SURFACE SAMPLES 

PeRMEABIUTY PawEABIUTY 
TOAlR(md) TOAlR(md) 

400plig 6000psig 

0.5809 0.0059 

0.0093 0.0034 

0.0210 0.0043 

0.0063 0.0008 

0.0452 0.0077 

0.0118 0.0059 

0.0136 0.0026 

0.0115 0.0019 

0.0085 0.0019 

0.0054 0.0007 

0.0129 0.0009 

7.3515 0.4563 

0.0276 0.0015 

0.0953 0.0081 

0.0098 0.0009 

0.2737 0.0858 

0.0274 0.0102 

0.0114 0.0026 

0.0228 0.0021 

0.1718 0.0124 

CORE LABORATORIES 

Field: 

County: ALASKA PENINSULA 

File No: BP-3-1444 

Date: 27-Nov-91 

CORE ANALYSIS RESULTS 

POROSITY POROSITY GRAIN 
(HBJUM)~ (HEUUM)~ DENSITY DESCRIPTION 

400 pSg 6000peig 

7.87 7.28 2.52 SYENITE-Itgy,mgr ,massihd wh fspr ,pyroxene. 

3.46 3.13 2.57 SS-mltgy ,f-cgr ,pred mgr ,wsrtd.wh fspr ,que,pyroxene. 

5.36 4.66 2.56 SYENITE-Itgy ,fgr jmass,hd,wh fspr ,pyroxene. 

3.14 3.08 2.60 SYENITE-Itgy,fgrjmass,hd,wh fspr,pyroxene,occ xenolith. 

3.25 2.82 2.59 SYENITE-Itgy,fgr,mass,hd,wh fspr,pyroxene. 

3.31 2.60 2.59 SYENITE-Itgy ,fgr ,mass,hd,wh fspr ,pyroxene,biot. 

2.96 2.42 2.57 SYENITE-Itgy,fgr ,mass,hd,wh fspr ,pyroxene,oce >tenolith. 

2.72 2.31 2.63 SYENITE-ltgy,fgr ,mass,hd,wh fspr ,pyroxene,OCC xenolith. 

1.79 0.69 2.55 SYENITE-1tgy,equigranular,mass,wh fspr,blk pyroxene,tr blo. 

2.27 1.86 2.57 SYENITE-ltgy,fgr,equigranular,maSS,wh fspr,blk pyroxene & amphibole. 

2.53 2.05 2.60 SYENITE-Itgy,fgr.equigranular,mass,wh fspriblk pyroxene & amphibole. 

12.52 9.80 2.72 SS-Itgy,f-mgr,pred fgr,wsrtd,ang,mod cmt,qtz,calc cmt,dk gy arg gr. 

4.07 4.54 2.72 SS_ltgy,f-mgr,pred fgr.wsrtdisbang,vwemt,qtz,occ mafic gr. 

8.14 7.57 2.73 SS-mgy,f-mgr,pred mgr.wsrtd,sbang,vwemt,qtz,mafic gr,fld,calc,tr pyr. 

3.38 2.35 2.73 SS-mgr,vfgr,vwsrtd,sbrnd,vwcmt,qtz,cale cmt,mafic gr.shl frag. 

15.26 14.02 2.68 SS-mltgy. vf-vcgr ,psrtd.ang,wcmt,qtz,ltgy ely, tr biot. 

10.87 10.11 2.58 SS-Itolvgy.vf-fgr,pted fgr,wsrtd,sbang,wcmt,fld,qtz,maflc gr,tr chlor & hem. 

2.73 2.21 2.71 LS-mltgy,fxl,hd.occ biot. 

3.68 3.09 2.73 SS-mltgy,f-mgr,pred fgr,wsrtd,sbang,YWcnt,qtz & calc cmt. 

5.14 4.06 2.72 SS-Itgy,f-cgr,mod srtd,sbang,vwcmt,qtz,cale,Dcc biot. 

2-2 



FEB-25-92 TUE 17:12 ARCO 011 & Gas Co. 2147546807 P. 13 

REPORT 16121 REF.FILE '1S0S'P1 PAGE t OF 9 

SAMPLE AU PPi H20+ • H2O- " I.J PPM BE PPM a PPM C02 X , PPM I PPM .. ~- .. -~ .... ~-- ... ~.~~ .. -.. -.. -- .... ~ ...... ~.~ ..... ~ ... ~ .••...•.. -... ~ .. ~.-- ...... -..•.•.••.•.. ~~ ........ -- ....... ~- .... 
9tKAT 4/31 4 2.3 
~tf\AT 9/61 a .9 
91KAT 101/225 1 6.5 
91",,/24 2 2. t 
91wa 3/62 , 2.8 

91'018 101lS62D 1.7 
91LCP 3/11 <1 2.3 
91LCP 4/12 <1 3.3 
91LCP 4/13 4 2.4 
91LCP 5/21 3 5.1 

9tLCP 5/22 <1 3.S 
9HCP 3130 3 2.1 
9tLCP 3/38 <1 1.7 
91LCP 3/39 3 2.0 
91LCP 102/211 2 .5 

91Lep 102/213 7 .8 
91LCP 104/215 <1 3.7 
91 LeI' 104/226 2 :J. , 
911.CP 104/230 2 1.6 
01C1R U 

C - QlJALLTY COIHROI. STAHDARD 
D - QlJAL1TY COMTROI. OUPLICATE 

GMC Data Report No. 203 

.3 33 

.3 16 
9.1 193 
2.1 8 

.9 9 

.2 16 
1.7 20 
1.2 S 
1.2 6 
2.4 7 

2.1 7 
1.4 26 
1.0 ao 
1.7 19 

.1 7 

.2 25 
1.4 12 
1.4 12 
.7 10 

2 73 1.27 3tO 150 
l 14 .01 360 1.60 
2 14 .08 230 2970 
2 13 .30 2.00 141 
3 26 2.27 2M 169 

4 33 .04 ZZO 112 .' 
4 20 .66 230 23200 
3 15 .06 240 300 
3 4~ <.01 ~70 '51 
3 30 .01 270 <SO 

'2 57 .23 290 <SO 
3 41 ." 280 543 
2 28 .03 270 1260 
2 29 .05 360 1030 

22 .06 200 <so 

<1 18 <c.01 6t <50 
4 36 <.01 250 74 
2 25 .01 25D 74 
3 5~ n1 '?~ 

57/226 
........ n .. I, 



FEB-25-92 TUE 17:1::- ARGO Oil g. Go.s. Co. 21475468137 P.14 

rnAk] 31-JAN-92 ~EPORT 18121 ~EF.FILE t150S'P1 PAGE 2 Of 9 

. 
S.v.PLE S04 X CL PPM SC PPM V PPM C~ PPM fEO " CO PPM HI PPM CU PPM ..•....•. ~~.~ .... -.......••••. , ...... ~ ... ~~~ ..... -~ ... .. -- .•........... - ..... - .•.•••............•......•••.••.•.•...•••.. 

91KAT 4/31 .S .c100 
.911CAT ~/6' 1.0 653 
91lCAT 1011225 .9 <100 
91111 1/24 1.6 <100 
91111 3/62 .9 3M 

91we '07l562f> 1.8 368 
Q1LCP 3/1' 1.0 <100 
91LCP 4/12 .6 1140 
91LGP 4/13 .5 c100 
91LCP '/21 • 6 385 

91\..cP 5/22 .7 <lOa 
91LCP 3/30 1.3 409 
~'LCP 3/38 .9 156 
91Lep 3/39 1.7 .cl00 
91LCP 1021211 1.2 <100 

91LCP 102/213 . '.4 <100 
91LCP 104/~15 1.0 155 
911.CP 104/226 .9 160 
91LCP 1·04/~O .9 <100 
Oil' ..... 

C - QUALITY CONTROL STA~DA~O 
o . QUALITY CONTROL DUPLICATE 

GMC Data Report No. 203 

11.9 132 
23.Z ,sa 
15.0 52 
44.2 359 
50.S 394 

Z2.5 189 
10.5 224 
9.13 150 

12.0 In 
8.3Z 133 

a.94 81 
14.4 207 
1S.8 147 
17.3 179 
S.70 26 

5.42 31 
9.09 141 
9.72 126 
8.53 116 

82 3.2 23 62 5':0 
95 5.0 n 97 76.6 
37 2.9 9 6S 52.3 

360 4.1 39 121 196". 
150 6.7 42 n 182. 

36 4.2 23 22 7S.a· 
23 2.5 12 12 49.6 
29 2.2 16 17 52.4 
24 2.6 18 \7 80.S 
14 1.2 10 25 166 • 

17 .8 4 16 sa.] 
28 2.3 13 16 60.3 
~4 2.6 15 '4 2&.2 
14 2.1 1S 13 65.0 
11 .8 2 e 19.6 

2 .5 ... , 2- 7.6 
a 1.7 12 1 61.6 

10 , .1 14 5 60.6 
a .8 12 13 ~~ . 

~8/226 



FEB-2::i-92 TUE 17:13 ARCO 01' ~ COoS Co. 21475468e7 P. 15 

31-JAlH2 R.EPORf 1$121 REF.FI~E 11S0S-p1 PACE 3 Of 9 

SAMPLE ZN PPM GA PPM liE PPM AS PPM IE PPM BI\ PPM U PPM vml Zfit PPM 
••••••••••••••••••••• '.a •• _._ ••••• __ .~ ••• _·······-···· •• -, ••• - ••• ~ •••••• -- ••••••• ~~ ••••••• _& •••••••• ~- ••••• - ••••••••••••• 

91lCAT 4/31 69,4 11.' 
91KAT '/61 "'.4 22.0 
91(AT 101/225 106. 23.0 
91101B 1/24 111. 17.1 
9'WS 3/62 79,3 ~,.o 

91WS 107/562D 96.8 21.0 
91LCP 3/11 124. 24.6 
91LCP 4/12 12.7 19.8 
91LCP 4/13 68.7 19.8 
91LCP 5121 75.6 19.1 

91LCP 5/22 45.3 17.3 
91LCP 3/30 101. 19 •. 0 
91i.CP 1/38 76.5 1!.7 
91LCP 3/39 &1.4 24.5 
9iLCP 102/211 37.2 14.3 

91\..cP 10a/211 32.7' 15.6 
91LcP 104/215 n.s 25.1 
91LCP 104/226 1S.5 2'.0 
~1LCP ,04/230 72.! 1T.9 
O~~O 'U 

C • QlJALITY CONTitOl. STAIIOAAn 
D • QUALITY CONTROL DUPLICATE 

GMC Data Report No. 203 

~10 

2' 
12 
19 
20 

10 
<10 

14 
19 

<10 

17 
11 

<10 
<10 
<10 

<10 
<10 
<10 

12 

9.4 c., <1 45 124 
3.1 c~$ .(1 44 .. '02 
~.2 c.S "i1 fa 432 
1.1 C.S <1 6 U 
.3 <.5 1 8 SO 

12.0 <.5 <1 31 135 .' 
50.0 <.S <1 32 10 69 

.9 <.5 3 2i! a 57 

.8 <.5 <1 11 91 
2.4 <.5 <1 22 9 86 

1.7 <.5 <1 18 57 
4.9 <.S 1 30 90 

10.0 <.5 <1 21 11 '02 
4.5 <.5 <1 29 79 
6.9 <.5 <1 40 105 

37.0 <.5 .. 1 3& 76 
1.2 <.5 .. 1 22 a 63 
.7 <.5 <1 20 9 62 

1.7 <.5 <1 An 0 .,. 
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Fe:B-:2~- 92 TUE 17: 14 AReo 0 jig. Go.s Co. 2147~4b8a7 P.16 

W'ORT 18121 RE'.fl~£ ,'SO$-Pl PACE 4 OF 9 

!WII>L.! Nil PPM "0 PFit PO PPB AG I'>PM CO PPM 'M PPK IN PPM $9 t>PN el PPK 
••• ~ •••••.•••• p.~ •• e •• ~~ •••••• ~.- ••••••• a.~w-- •••••• ~ ••••• _ ••••• ~._ •••• ~_.6 •.•••. ~ •••••. ~ ••••••. _ ••••••• _ ••••••..•••••••. 

91KAT 4/11 a <1 
91~T Ci{61 a <1 
91KAT 101/225 23 <, 
91"" 1/24 5 <1 
911JS 3/62 3 <t 

911018 10715620 10 <1 
91LCP 3/11 5 2 
91lCP 4/12 6 <1 
91LeP 4/13 8 , 
91LCP 5/21 5 <1 

91lCP sIn 6 <1 
91lCP 3/30 , 1 
91LCP 3118 5 <1 
91LCP 3/39 4 '<1 
91~CP 102/211 5 <1 

91LCP 102/21) l ct 
91LCP 104/215 5 <1 
91LCP 104/ZZ6 4 <1 
91LCP 104/230 5 <1 

c • QUALITY CONTROL STANDARD 
D • QUAI.l TV CONTROL DOPL ICATe 

GMC Data Report No. 203 

3 c., 
4 <.1 
2 .8 

14 <.1 
13 <.1 

2 .3 
2 <.1 

<1 .2 
<1 <,' 
<1 <,1 

3 <.1 
3 <.1 

<1 <.1 
5 .3 
2. <.1 

<1 .3 
3 <.1 
2. c., 
3 <.1 

<.2 <.~ J 1.0 2 
<.2 <.5 <2 .4 1 
<.2 <.5 <2 .7 , 
<.2 <.5 6 .3 I 
<.2 <.5 10 <.a <1 

<.2 <.5 2 4,1 1 
<.2 <.5 <2 .9 1 
<.2 <.5 <2 .2. 1 
<.2 <.5 <2 .t , 
<.2 <.5 2 ., , 
<.2 <.5 '<2 .1 1 
<.2 <.S '<2 .5 1 
<.2 c.5 6 .4 2 
<.2 <0$ <2 .3 , 
<.2 <.5 <2 .1 2 

<.2 <.5 <2 .5 <1 
<.2 <.5 <2 .2 <1 
<.2 <.5 2. . , <1 
<.l <.5 '<2 .2 1 

60/226 



'FEB-25-92 TUE 17:15 ARCO 01' S Gas Co. 21475466137 

31-JAtH2 REPORT 1S121 REF.FILE ,,50S·pl PA~E S O~ 9 

S~PL' LA PPM CEPPM PR PPM 'NO PPM SIC PPM £U PPM GO PPM TlPPK 
••• _A' ••••••••••••• ~ •••••••••• _ •••••• _._ ••••••••••••• ·-· ••• ·.·~· •••• t._~ ••••• ··~· ••• * •• ··_···.·.·_······.···· 

91KAf 4/31 20.3 3!.O 
91KAT 9/6' 12.3 25.S 
91KAf 10Val5 27,,8 70.4 
9tW tl24, 6.2 15.0 
91\018 3/62 4.3 11.8 

9,1W1 107(5620 16.1 34.0 
91LCP 3/U 7.3 15.' 
91LCP 4/12 8.6- "'.3-
91LCP 4/13 a.4 la.5 
9UCP 5/Z1 6,'7 16.7 

91LCP 5/22 9.4 21.3 
91LCP 3130 9.0 19.6 
91lCP 3/39 9.4 21.1 
mep 3/39 10.a 21.6 
~1LCP 102/aU 12.3 26.' 

91LCP 102/213 8.2 17.7 
911.(;P 104/215 a.' 18.0 
91LCP 104/226 8.6 18.9 
91LCII 104/2.30 11.1 2.3_7 

e . QUALITY CONTROL STAHDARD 
D • QUALITY CONTROl. DUPLICATE 

GMC Data Report No. 203 

4.3 
3.2 

10.2 
2.2 
1.9 

4,2 
2.0 
2.2 
2.5 
2.2 

2.1 
2.4 
2.7 
2.5 
3.0 

2.0 
2.3 
2.3 
2.a 

17.6 3,' .93 3.2 .S 
1$,5 3.1 1.10 4.4 .7 
54,2 12.9 3.46 13.4 2.\ 
1'.6 3.4 1.06 3.a .6 
\1.0 3.3 1.21 4.3 :r 

1a.5 4.1 1.21 4.& .7 
9.0 2.0 .77 2.3 .4 

10.2 2.3 .TT 2.0, .3 
12.6 2.a .9a 'S.a .4 
10.4 2.4 ,n 2.4 .3 

12.1 2.5 .83 2.5 .3 
'0.7 2.3 .rr 2.0 .4 
12.5 l.O .92 2.8 .S 
\t .1 2.6 .87 2.6 .4 
13.2 2.7 .Tl 2.5 .4 

9.5 1.8 .5f 2.0 .3 
10.1 2.1 .75 '.8 .3 
10.8 2.2 .SO 2.0 .3 
12.4 2.4 .77 1.8 .3 

P. 17 
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FEB-25-92 TUE. 17:1~ ARca Ci I ~ Gas Co. 2147546907 P.19 

REPORT 181Z1 REF.FllE 11S0S·P1 ~A~E 6 OF 9 

"X·:, "'B""" .~J,..:"": ~"'"U""X" I . .• • ... 

I', . : .. , .... ~; . . . . .~ ,:,,' 

: ....... ::-- ....... , ...... :.:!;. ".' . 

SAMPLI DY PPM HO PPM ER PPM TM PPM va PPM LV PP" Ht PPM TA PPM 
••• ~ •• ~ •••••• r •••••••• ~-··.· ••• _----·······-·······-·· ••• -.-~ •••• ~ ••• - ••••••• -- ••••••• - ••••••• - ••••••••• ".--~ 

91nT /til' 2.5 .41 
91KAT 9/61 4.5 .65 
91lCAf 101/225 11.6 2.20 
91\018 1/24 3.& .75 
91W 3/62 4.1 .76 

91\18 107/5620 4.1 .84 
01LCP 3/11 2.0 .37 
91LCP 4/12 1.6 .Z9 
91~CP 4/13 2.0 .38 
91LCI\ S/2.1 1.5 .29 

91~CP 5/22 1.7 .21 
9tLCP 3/3D 1.a .37 
91LCP 3!38 2.5 .51 
9\LCr:o 3/30 2.3 .48 
9HCr:o 102./211 2.' .35 

91LCP 102/213 1.7 .34 
91LCr:o 104n15 , ,5 .30 
91lCP 104ta26 1.6 .30 
Q1l CP tMf2.!O 1.5 .28 

C - QUALITY COHTROL ST~NOARD 
I) • QUAlI TY COtiTROL PUJllI CA TE 

GMC Data Report No. 203 

1.4 .2 
2.9 .4 
6.5 .9 

. 2.3 .3 
~.4 .3 

2.7 .4 
1.3 .2 
1,0 .2 
1.4 .2 
\,0 .2 

, .0 • t 
1.3 .2 
1.6 .2 
1.5 .3 
1. , .2 

1.0 .2 
.9 .~ 
.9 .2 
.9 .1 

1.0 .14 3.0 <1 
2.5 .3a 3.2 <1 
5.S .83 10.0 1 
1.' .2'7 1.5 <1 
1.9 .30 1.' <1 

2.2 .34 4.1 <1 
1.1 .17 2.a <1 
.8 .12 1.a <1 

1.0 .13 2.9 <1 
.7 ,10 2..6 <1 

.0 .14 2.1 <1 
1.1 .11 3" <1 
1.3 .20 3.0 <1 
1.6 .23 2.3 <1 
1.1 • 11 '.S . <1 

1.0 .17 2.3 <1 
,9 ,13 2.1 <1 
.8 .12 2.3 <1 
.8 .12 1.1 <, 
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FES-25-92 TUE 17:16 ARCO 01 I & G~s Co. 2147546907 

REPORT 18121 REF.FllE 1150$'P1 PAGE 7 OF 9 
X.~··, R' . :~A' ' .. '11":~! 

".. . ~':~' 
.', .. ,!:"-. 

.. ~~ •. ~ ... : ......... ~.:-. 

SA.\!P~E \I PPM PT PPB HG PF>t TL PPM PB PPM 8/ PPM TM PPM U PPM 
................ ~ ... ~.- .................. -.. ~ .•...•.•..• . -...... - ...•..••. --- ....... - .. -..... ~ .... -............... 

91KAT 4/11 1 10 
91KAT 9/61 <1 <10 
9lKAT '0'1225 <1 10 
91W1 1/24 <1 30 
91\11 3/62 <1 30 . 

91WB 107/562i> <1 <10 
91LCP 3/11 <1 <10 
91LCP 4/1Z <1 <10 
91lCP 4/13 <1 <10 
91LCP 5/21 <1 <10 

91LCP ~/2, <1 <·,a 
91lCP 3/10 <1 <10 
91lCP '/l! <1 <10 
9HCP 3/39 2 <10 
91tCP 'O2/~" <1 <10 

91LCP 102/21.3 <1 <10 
91LCP 104/215 <1 <10 
91lCP 1041Z26 2 <10 
01t r~ H14/2l0 <1 <10 

c . QUALITY CONTROL STANDARO 
D • QUAL lTV CONTROL DUPLICATE 

GMC Data Report No. 203 

S4 .4 
11 .3 
22 .2 
S <.1 
5 <.1 

5 .2 
1S .3 
5 .1 

10 .2 
31 .2 

10 .2 
1S .2 
5 .2 
5 .2 

10 .2-

13 .3 
5 <.1 
5 < .1 
5 .1 

<2 <1 4.1 2.2 
<2 <1 Z.S .9 
<2 <1 5.~ 4.0 
<2 '<1 <.5 .4 
<2 <1 ' <.~ ,3 

<2 <1 3.9 1.8 
<2 <1 2.0 1.2 
<2 <1 1.0 .4 
<2 <1 .7 .4 
<2 <1 .9 .4 

<2 <1 1.' .S 
<2 <1 1.9 1.2 
..:2 <1 1.6 .9 
<2 <1 1.6 , .5 
<2 <1 2.9 1.S 

<2 <I 1.2 .8 
<2 <1 , .0 .5 
<2 <1 1.1 .4 
<2 <1 .9 .6 

P. 19 
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FEB -25-92 TIJE 17: 1-:' ARCO 0 i I ~ G.~"s C.:;,. 2147546907 P.20 

XRF • ~HO~E ROCK ANA~YSIS REPORT 18121 REfERENce f1LE,11505 PAGE e 01 9 

"·'"B"" .. ';; ... ~;.L!.:" . .:, )C"" 'A~ ·~r . ..'t." 
of!.: ... .;, ... :""'" ;:'" ..• , .. 

SM4PLI! \ X 6102 AL203 CAO MOO NA20 K20 F£203 HMO Tl02 P20S lOI SUM 
.~._ •••••••••••••••••• a ................ _ ••••••• ··_ ••••• • __ ••••••••••••••••••••••••• _ ••••••• - •••••••• p •••••••• ••• ~. 

91KAT 4/31 69.0 12.6 2.31 1.76 a.97 1.55 ~.'4 .09 ,614 .18 S.n 99.5 
91KAT 9/61 61.0 15.1 4.95 3.66 3.44 1.59 7.21 .13 .750 ,'6 .70 99.4 
91t:AT 1011225 49.1 '7.4 2.48 4.26 1.27 .74 7.40 .07 .698 .18 15,9 100·.3 
911018 1124 47.S 16.3 10.0· 1.56 3.13 .25 9.14 .15 ,.U ,18 4.16 100.2 
91\J1 3/62 46.0 14.8 11.6 7.44 2.65 .35 10.4 .11. 1.17 .14 5.31 100.1 

9110'8 107/5620 60.6 1S.1 6.13 2.99 2.87 1.38 8.20 .19 .941 .15 1.77 100.4 
91LCP 3/11 50.3 16,3 5.32 2.64 3.5~ '.50 13.0 .10 .506 .,s 6.08 99.6 
91LCP 4/12 57.5 17.8 5.36 1.84 5.11 .92 5.14 .OQ .680 .17 4.70 100.1 
91lCP 4/13 55.5 17.4 5.66 2.57 4.98 .91 7.00 .12 • .776 .19 4.85 100.1! 
91~CP 5/i1 57.1 17.3 7.02 , .69 2.83 .61 4.50 .12 .541 .25 a.oo '00.3 

9'~CP 5/22 59.1 17.2 6.33 l.n 3.,82 , .01 3.21 .08 .343 .27 6.85 100.2 
91lCP 3/30 61.0 15.8 4.62 a.ST 3.n , .SS 6.61 ,09 .630 .16 3.16 100.4 
91LCP 3/38 ~a.l '7.S 6.12 2.94 3.9'7 , .12 6.51 .11 .589 .14 2.54 99.8 
91LCP 3139 56.6 17.4 5.37 3.06 4.3S ·'.49 6.46 .10 .S99 .27 3.85 99.7 
91 LCP 102/211 74.0 13.6 1.87 .60 4.70 \.99 2.17 .10 .2S9 .07 .77 100.2 

91LCP 102/213 73.5 14.2 .12 .81 5.87 1.97 1.81 .08 .199 .08 1.08 100.S 
91LCP 104/215 54.3 18.6 6.11 2.46 4.9G 1.21 5.6& .1' .529 .19 S.85 100.1 
91lCP 104/226 55.S 18.6 6.06 2.4S 4.71 1.20 5.48 .11 .521 .19 5.54 100.6 
91\.CP 104/230 59.6 17,6 3.22 l.TT 6.68 2.~2 5.01 • '0 .477 .21 2.54 99.6 
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FES-25-92 TUE 17:17 ARCO all ~ Go..$ Co. 2147546807 P.21 

XRf • WKOLE ROCK ANALYSIS REPORT 18121 REFERENCE F)LE "SOS PAGE 9 of 9 

$4MPLE \ PPM SR Y I" 
.r.·~.~ ... ~~·.· .... _··6 •.••.• -- .....• -..• 

91kAT 4/31 28" 24 797 
91KAT 9/61 306 2l BZS 
91K,AT 1011225 609 76 'OlO 
91W 1/24 511 15 ·aro 
91WB 3/62 397 22 502 

91W, 10715620 289 ~o 7~ 
9H.CP 5/11 424 668 
91LCP 4/12 1120 606 
9H.CP 4/1:5 11ao 15 617 
91LCP 5/2t 1310 121 

911.e; 5/22 1230 '5 799 
9tlCP 3/30 5111 14 S99 
91LCP 3/38 660 518 
91LCP 3/39 556 1 ! 695 
91LCP 102/211 138 2& 892 

91lCP 102/2\3 317 20 1160 
91LCP 104/215 \100 S3~ 
91LCP 104/226 1070 S21 
91LCP 1041230 582 ge9 

GMC Data Report No. 203 
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FEB-25-92 TUE 17:17 ARCO 011 & Gas Co. 2147546807 P.22 

UJ r­
t-1 
c: 
~ o :r: 
c.J 

....... 

e 
o 
c: 

X-RAY ASSAY LABORATORIES 28-JAN-92 
RARE EARTH CHONDRITE PLOTS 

ARGO OIL & GAS COMPANY 
(REF# 11505) 

at 91KAT 4/31 
A 91KAT 9/61 
+ 91KAT 101/225 
X 91WB 1/24 
•. 91WB 3/62 

• 91Wa 107/562D 
~ 91LCP 3/11 
~ 9ilep 4/12 
y 91LCP 4/13 
• 91LCP 5/21 

.1~~~~~--~~~~--~~~~~--~~~ 

LA CE NO PM 8M EU GO TB OY HO ER TM YB LU 
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FEB-25-92 TUE 17: 18 ARCO o I I ~ G·::\s Co. 2147:54681217 .. P.2~ 

KR'~U' " . ~~ ~ ,~;;\ . 
. ; ..... ; ~" ... :, ... :,. .. "., .... ~~ ......... ..:",~ .. 

-RAY ASSAY L~DORA7ORtE~ 28'JAH'9i! ARCO OIL & CAf COMPANY (~EF' 11505) CHONPAITf HO~LIZED VALUE. 

AMPLE LA CE p~ lit) 'M EU GO TI Oy He Ek TN •.. yt .. .W 
•••••••••••• 4.a •••••• ~ ••••••••••••••••• ~ ••••••• ~ •••••••••• ~ ••••••••••••••••••••••••••••• _ •••••••••••••• ~ •••• ••••••••••••••••••••• 

t1KAT 4/31 64.4 46.7 43.0 29.5 18.2 12.9 12.4 10.1 7.7 6.5 6.6 6.3 ~.a 4.3 

~tKAT 9/61 :J9.0 31.4 32.0 26.0 19.1 15.2 1".0 14.3 13.8 U.S 13.6 12.5 12.0 11.8 

I'~T 101l22S 68.3 86.6 102.0 9O.a 67.2 47.9 Sl.1 42.9 35.7 30.6 30.5 28.1 2.5.4 ZS.T 

)1',1& 1/~4 19.7 18.5 ~.Q 19.4 17.7 14.1 14.1 12.~ 11.7 10.4 10.S 9.4 8.6 8.4 

>11JB 3/62 13.7 14.5 19.0 18.4 '7.2 \6.8 16.6 14.3 12.6 10.6 '''3 9." 9.1 9.1 

)1\", tOT/562£) 51.1 4'.1S 42.0 31.0 21.4 16.8 18.5 14.3 12.6 11.7 12.1 12.5 10.5 10.5 

~1LCP 3/1t 23.2 19.4 20.0 . 1S. , 10.4 10.7 8.9 8.2 6.2 $ •. 1 6.' 6.3 5.3 5.J 

~LtP 4/12 27.3 21.3 22.0 17.1 12.0 10.7 7.1 6.1 4.9 4.0 4.7 6.3 3.8 l.7 

91\.CP 4/13 26.7 2~.a 25.0 21.1 14.6 13.6 11.6 8.2 6.2 S.l 6.6 6.3 4.8 4.0 

91LCP 5/at ~1.3 20.5 22.0 17.4 \2.5 10.7 9.1 6.1 4.6 4.0 4.7 6.3 3.3 3.1 

•• _ ••••••••••••••• ~ •••••••••••••••• ~ •••• _ •••••••••••.•••• ~_ •••••••••• a ••••••••••• ' •••••••• ~ ••••••••••••••••• , ••• 4 •••••••••• ~ •••• 

C!\OHDRlTE RARE. EArtTH ELEMENt FACT OilS USED TO NORH"LIU TilE SAMPLE DATA: 

I..A .3150 CE .8130 PR .1000 II!) .5970 SM. '920 EU .07(2 GO .2590 
T~ ,0490 DY .3250 HO .0720 ER .Z1l0 TK .0320 YB .2090 LU .D323 

GMC Data Report No. 203 
67/226 



FEB-2~-3:2 TIJE 17:18 ARCO 01 I & G".$ Co. 21475468e7 P.24 

~ 
H 

~ :c 
t.J 

........ 

~ 
t.J o 
cr. 

X-RAY ASSAY LABORATORIES 28-JAN-92 
RARE EARTH CHONORITE PLOTS 

AReo OIL & GAS COMPANY 
(REF iJ 11505) 

" 91LCP 5/22 
• 91LCP 3/30 
+ 91LCP 3/38 
)( 91LCP 3/39 
• 91LCP 102/211 

.. 9ilep 102/213 
;w; 91LCP 104/215 
'II 91lCP 104/226 
v 9iLep 104/230 
t 91SB 3A 

300~----------------------~------------~ 

100 

1 

.3 LA CE PR NO PM SM EU GO 16 0)1 HO ER TM YB 
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Fe:B-:2~-9:2 TUE 17:19 ARea Oil ~ Go.s Co. 214754e.Se7 P.;25 ~-. ,- ---. ,._-
)(B~~: . ..::~. ;:~ ~ 
'!' , '.:'" : .! '..... .. 

• .'f~ ",:!; :~:,;,f;- . . _: ,."! 

\. 
\ 

('RAY ASSAY ~ABORAtCRIE' 28'JAW-92 AReo OJL & GAS COKPANY (REFr 11S05) CIIOMPRITE NORMAI.IZ£l) VALu(l 

WCPLI LA CI PR NO SH ru CO rl 0'1 110 Elt TN Y1 ~u 
••• •••••••••• • •••• ~ ••••••••••• _ ••••• t ••••••••• ~ ••• ··-· ••••••••• _ •••• ~ ••••••••••••••••••••• _ ••••••••••••••••• •••••••••••• , ••••••••• 

~1LCP S/~2 29.1 26.2 27.0 20.3 13.0 11.S 9.7 6.1 5.2 3.9 4.7 3.1 .. 4.3 ····4.3 
......... _ .... :"T-. a __ • 

~'LCP lllO 28.6 24.1 24.0 11.0 12.0 10.7 7.7 8.2 5.5 5.1 6.1 6.3 5.3 5.3 

~1LCP 3/38 ~9.8 26.0 27.0 20.9 15.6 12.7 10.8 10.2 1.7 7.1 7.5 6.3 4.2 6.2 

nLCi> '$fj9 34.3 26.6 25.0 18.6 13.S 12.0 10.0 8.2. 7.1 6.7 7.0 9.4 7.7 7.1 

~1LCP 102/211 39.0 !2.3 30.D 22.1 14.1 10.1 9.7 a.2 6.5 4.9 5.2 6.3 5.' '.3 
~1LCP 1021215 26.0 21.8 20.0 15.9 9.4 1.1 . '1.7 6.1 S.Z 4.7 4.7 6.3 4.8 '.3 

~'LCP 104/215 l6.7 22.1 23.0 16.9 '0.9 10 •• 6.9 6.1 4.6 4.2 4.2 6.3 4.3 4.0 

91LCP 104/226 zr.! 23.2 23.0 1S.1 11.5 11.1 7.7 6.1 4.9 4.2 4.2 6.3 3.1 3.7 

91LCP 104/230 37.t 29.2 2&.0 20,8 12.S 10.7 6.9 6.t 4.6 3.9 4.2. l.1 3.a 3.1 

91$8 3A 210.8 184.5 173.0 127.1 65.1 48.1 37.1 24.5 19.1· 11.2 15.0 12.5 11.0 10.5 

........ ~ ..... ~.- ....•.••..••.• ~ .. -......•.........•.....• -....... , .. -.......••... ~.~, ... -•..••..•. -•.•....•. ~ .. ~ ..... , ...... . 
CHONDRJ~E lAJr EARTH E~tM!NT 'ACTORS USED TO ~ORMAL1ZE THE SAMPLE DATA I. . 

LA .3150 CE .5no. PR .10~O ND .5970 SM .1920 EU. Ot'i2 liD .2590 
Ta .0490 DY .3Z50 HO .0120 ER .2130 TM .0320 VB .2090 lU .0323 

GMC Data Report No. 203 
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Penial Ustlng: K-Ar data for 1991 Cook Inlet Mesozoic Field Samples 
hare data to follow 

sample, phaH K(%) 4OAr*ppm %ntd40Ar Aa-'U.) lithology formation location comment. 
91KAT9/61 hbl 0.38 0.000847 22 . 31.9±1.6 88 hornfetaimigm Meta Naknek NE L Groavenorl@Bruln Bay FIt age reaet by fluids 
91KAT9/61 blot 7.175 0.01863 87 37.1±1.0 88 homfelslmlam Meta Naknek NE L Groavenorl@Bruln Bay FIt intrualon age of pluton 

91 KATl 01/227 hbl 0.632 0.006784 52 149±4 v~. conglom. K Kaguyak S Mt Padnar 808 of provenance 
91 LCP4112 hbl 0.299 0,00313 83 145±5 andes. tuff turbo JrNaknek? In!skln Penn? approx. depositional age 
91 LCP4/13 hbl 0;255 0.002527 57 138±5 andes. tuff turbo JrNaknek? Inlskin Penn? 81~ht~_resetdepos. age 
91WB1I24 wr 0.165 0.001464 50 124±5 basalt clasts U.Triassic Puale Point reset. age 
91WB3/82 wr 0.176 0.001363 57 109±5 basalt flow U. Triassic Puale Point reset age 
91WB3/62 plag 0.58 0.00354 74 86.0±2.9 basalt flow U. Triassic Puale Point reset age 

91 WB101l519A hbl 0.401 0.004777 64 164±6 granodior. clast Jr SheUkof CrS BigCr approx. depositional age 
91 WB1 011538 hbl 0.226 0.002289 57 140±5 vole. conglom. Jr SheUkof CrS BIgCr slightly reset age 

91WB107/562D hbl 0.481 0.005586 64 l60±5 granodior. clasts JrNaknek Cr S DesMoines Cr lapprox. depositional age 

26·Feb-92 
revision 1 

please review & 
notify SB 
of errors 
thanks 

Page 1 



FEB-2~-92 TUE 17:06 ARCO 01 I & CQS Co. 2147:546907 

KRUEGER ENTERPRISES, INC. 
GEOCHRON LAIO,. .... TORIESOIVISION 

P.02 

24 BLACKSTONE STReET' e4"'8RIOGE. MASSAClolU5ETT6 021 3g'{6171 e1C5-3e~1 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTlCAL WORK 

Our Sample No. R .. 9613 Date Received: 12/ 18/91 

Date Reported: 2/21192 Your Reference: Letter of 12/16/91 

Submitted by: Steven C. Bergman 
ARCO Resources Teohnology 
2300 West Plano Parkway, PRC D3136 
Plano. TX75015 

Sample Oescription & Locality: Sample 191WB 3/62. basalt. 

Material Aflaly2:ed: Whole rook, -80/+200 mesh. 
Treated with dilute "HF and HN03. 

AGE:: 109 +/- 5 M.V. 

-----------------~---------------~-----~~~-
Argon Analyses: 

I(j*AI, ppm 

.001328 

.001398 

Potassium Analyses: 

O/OK 
0.160 
0.170 
0.195 
0.178 

Constants Used: 

>"6 ;:; 4.962 x 10-~/year 

GMC ~~-:~i~cm~12Q~ -YJ/year 

-40K/K ::: 1.193 x10 -, gIg 

"·Ar/TotalItJAr 

.528 

.600 

AVe.·~ K 
0.176 

Ave, 1IJ0Ar, ppm 

.001363 

4OK,ppm 
0.210 

AGE = 1 In [).l+(}.'+}.~) X :ArK +1] 
>.'" + (X. + X~) ().., + )..~) 

711226 



FEB-2~-92 TUE 17:07 ARCO OJI & G~s Co. 2147~46e07 

KRUEGER ENTERPRISES. INC. 
GEOCHfitON L.~.OR" TORIES OIVI$ION 

P.03 

. 
14 8LACKSTONe $TIUETo e~M"'IOGE. MAUACHU$nT1i 02' 39. (617187'-3&91 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. r .. 9 61 3 

Your Reference: Let.ter of 12/16/91 

Submitted by: Steven C. Bergman 
ARCOJesourees Technology 

Date Received: 12/18/91 

Date Reported: 2121192 

2300 West Plano Parkway, PRC D3136 
Plano, TX 75075 

Sample Description & Locality: Sample 191WB 3/62, basalt. 

Material Analyzed: Plagioclase ooncentrate, -80/+200 mesh. 
Treated with dilute HF and HN03, 

AGE = 86.0 +/- 2.9 M.Y. 

-------------------------------------------
Argon Analyses~ 

.003516 

.OO356Q 

PotassIum Analyses: 

'10 K 
0.581 
0.579 

Constants Used: 

>-., = 4.962 x·1O .. 1O/yeat 

GMC n~~bR 1l6Bt8JO-"lyeat 

.a K1 K ;:; 1.193 x 10 - ~ gig 

~·Ar/TotaIIlJAr 

.781 

.696 

Ave. % K 
0.580 

ClK,ppm 
0.692 



FEB-2~-92 TUE 17:e7 AReo 01 I & C4S CO. 2147:546ge7 

KRUEGER ENTERPRISES. INC. 
Gt:OCHAON \.AlIOAATORIES OIVtSION 

p.e .. 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. R -96 12 Oate Received: 12/18/91 

Oate Reported: 2/21192 Your Reference: Letter of 1~/16/91 

SubmItted by: steven C. Bergman 
ARCO Resource$ Technology 
~300 West Plano Parkway, PRe D3136 
Plano. TX 75075 

Sample DescrIption & Locality: Sample '91WB 1/24. basalt. 

Material Analyzed: Whole rock. -80/+200 mesh. 
Treated with dilute HF and HN03, 

AGE = 124 +/- 5 M.Y. 

-~----~~------------------~----------------
Argon Analyses: 

.0011$33 

.001495 

~tasslum Analyses: 

'10K 
0.165 
0.164 

Consta.nts Used: 

)., = 4.962 x 10-10/year 

GMC D~~~Q}t:NO..58'O' 10 - "tJ/year 

"'K/K = 1.193x10-4 g/g 

.437 

.561 

Ave. I/O K 
0.165 

I/J-At ] 
x .4)K +1 

73/226 



FEB-2~-92 TUE 17:0e AReo 01 I & G~s Co. 2147~46e07 

KRUEGER ENTERPRISES, INC. 
~OCHAON LABORATORIES OIVlSION 

P.05 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. A-9606 

Your Reference: Letter of 12/16/91 

Steven C. Bergman 
AReo Resources Teohnology 

Date Received: t 2118/91 

Date Reported; 2/21192 

2300 West Plano Parkway, PRC 03136 
Plano$ 1X 75075 

SampteOescnption&Locality: Sample '91LCP 4/13, andesitic tuff turbidite. 

MaterIal Analyzed~ Hornblende ooncentrate -80/+200 mesh. 
Treated with dilute HF and HN03, 

.008321 AGE = 138 +1- 5 M:t 

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

Argon Analyses: 

Potassium Analyses: 

Of. K 
0.258 
0.251 

Constants Used: 

X, = 4.962 x 1O- 1O/year 

GMC Data(ir~~.C£881 x 10 -"Il/ysar 

oiOK/K = 1.193 x 10 -, gIg 

.662 

.4911 

Ave. Oft K 
0.255 

Ave. ¥:j*Ar, ppm 

.002527 

"K.ppm 
0.3011 

AGE =z 1 In [A'+(X.+~~) x :ArK +1] 
}., + () ... + }.~) (~. + A~) 

741226 



FEB-Z~-'2 TUE 17:09 ARCO 01 1 ~ CQS Co. 2147:546907 

KRUEGER ENTERPRISES. INC •. 
GEOCHIIION LA80" .... TQRIES OlVf510N 

P.06 

POTASSIUM-ARGON AGE DETERMI NATlON REPORT OF ANALY11CAL WORK 

Our Sample No. A .. 9601 OateRecelved: 12/18/91 

Date Reported: 2/21192 Your Reference~ Letter of 12/16/91 

Submitt~d by: Steven C. Bergman 
ARCO Resources Technology 
2300 Vest Plano Parkway, PRe D3136 
Plano, TX 75075 

Sample Oescrlptlon & Loeallty: Sample '91LCP Q/12, andesitic tuff turbidite. 

Material Analyzed: Hornblende ooncentrate -80/+200 mesh. 
Treated with dilute HF and HN03, 

AGE = 1!45 +/- 5 M.Y. 

--~-----------~----~-----------~-~--------~ 
Argon Analyses~ 

~·Ar,ppm 

.003228 

.003031 

Potassium Anafyses: 

'10K 
0.300 
0.297 

CQnstant$ Used: 

),.6 = 4.962 x 10·1O/year 

GMC Da~qp~n ~J8fx10 -fJ/year 

~K/K ::t 1.~93x10-4~/g 

<10 "At/Total «JAr 

.550 

.706 

Ave."'o K 
0.299 

Ave. i/J-Ar, ppm 

.003130 

ClK, ppm 
0.356 

AGE = . 1 In [~+(~.+).~) x :N
K

. +1] 
X, + (XI + ).~) ().. + ).~ ow 

75/226 



FEB-2~-92TUE 17:09 AReo 01 1& G~s Co. 2147~046ee7 

KRUEGER ENTERPRISES. INC. 
GE.oeH~ON LA.OFtA TO~IE5 DIVISION 

p.eT 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. 1 .. 9606 

Your Referenee: Let.ter of 12/16/91 

Submitted by: Steven C. Bergman 
!ICO Resources Technology 

Date Received: 12/18/91 

OateReported: 2/21/92 

2300 West Plano Parkway, PRC D3136 
Plano, TX 75075 

sample OescripUon & locality: Sample #91WB 107/5620. granodIorite clasts. 

Material Analyzed: Hornblende concentrate -80/+200 meSh. 
Treated with dilute HF and HN0 3-

A.Ge = 160 +/- 5 M.Y. 

--------------------------~-~--~-~---~-----
Argon Analyses: 

C)·Ar,ppm 

.005602 

.005569 

Potassium Analyses: 

'10K 
0."83 
0.479 

Constants Used: 

~~ = 4.962 x 10 r "Iyear 

GMC Dat4~dpbi1 N<p'.~10-101year 

40K/K = 1.193)( 10 -~ gIg 

.703 
_578 

Ave. '10 K 
0.481 

4OK,ppm 
0.574 

.76/226 



FES~2S-92 TUE 17:10 ARCO 01 I & CQS Co. 2147:546807 

KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES OIVI$/ON 

p.es 

24 BuC",,$'I'ON£ STillE""'. CAM a"u 0<; 1:, MA:;SACIolU5£lT' 02' 3t. (8 t 71 171-3158 t 

POTASSIUM-ARGON AGE DETERMINATlON REPORT OF ANALYTICAL WORK 

Our Sample No. A .. g605 

Your Referenoe: Letter of 12/16/91 

Submitted by: steven C. Bergman 
'ARCO Resources Technology 

Date Received: 1 211819 , 

Date Reported:2121192 

2300 West Plano Parkway, PRe D3136 
Plano, TX 75015 

Sample Oesorlptlon& Locality: Sample 19H/S 101/538. volcanio oong lomerate. 

Material Analyzed: Hornblende conoentrate -80/+200 mesh, 
Treated with dilute HF and HN03, 

AGE;: 140 +1- 5· MY. 

~---------------------~------~----~----~---
Argon Analyse$: 

1IJ.Ar, ppm 

.0022'[6 

.002301 

Potassium Analyses: 

'10K 
0.227 
0.225 

Constants Used: 

A~ = 4.002 x 10 -1J/year 

GMC Da~~n ~(().awx 10 -"t:3/year 

o4OK/K = 1.193 x10 -. gig 

"'-Ar/TotalIOAI 

.S5l4 

.580 

Ave. % K 
0.226 

Ave,IIJ*AI; ppm 

.002289 

7:11226 



FEB-2~-92 TUE 17:10 ARCO 011 & Gas Co. 21 ... 7:146807 

KRUEG£RENTERPRISES, INC. 
G£OCHRON I.ABOAATORIE5 OIVlstON 

P.09 

POTASSIUM .. ARGON AGE DETERMINATION REPORT OF ANALYTlCAL WORK 

Our Sample No. A-9604 Date Received: 12/18/91 

Date Reported: 2121192 Your Reference! Letter of 12/16/91 

Submitted by: Steven C. aergman 
ARCO Resources Teohnology 
2300 West Plano Parkway, PRC D3136 
Plano, TX 75075 

SampleOescriptlon&.Locallty: Sample '91WB 101/519A. granodiorite clast. 

Material Analyzed: Hornblende conoentrate -80/+200 mesh. 
Treated with dilute HF and HN03 • 

AGE::: 164 +/.. 6 M.Y. 

-------------------------------------------
Argon Analyses: 

1IJ'ftJ, ppm 

.004451 

.004751 

.005124 

Potassium Anatyses.:. 

%K 
0.399 
0.403 

Constants Used: 

~~ ;: 4.962 x 10· '()/yeat 

GMC Data ~~~N5'. ~.§§1 x 10 -"to/year 

~K/K :. 1.193x10 -. gig 

.698 

.757 

.463 

Ave. '1D K 
0.401 

Ave. «I.AI; ppm 

.004771 

-«)K, ppm 
0.478 

78/226 



FEB-2~-92 TUE 17:11 AReo 01 I & G~s Co. 2147~46807 

KRUEGER ENTERPRISES, INC. 
GEOCHRON LA80AATORI£1 DIVISION 

P. 1 e 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. A-9603 

Your Ref.erenoe: Le t te r of 12/16/91 

Submitted by: Steven C. Bergman 
ARCO Resour~~3 Technology 

Date ReceIved: 121' a 191 

Date Reported:2/21192 

2300 West Plano Parkway, PRe D3136 
Plano, 1X 75075 

SSmpleOescription & Locality~ Sample 191KAT 101/227. andesit1c volcanic 
conglomerate. 

Material Analyzed: Hornblende concentrate from matrix, -80/+200 mesh. 
Treated with dilute HF and HN03, 

AGE =: 149 +/... 4 M.Y. 

----------~--------------------------------
Argon Analyses: 

.006806 

.006761 

Potassium Ar\alyses: 

'10K 
0.622 
0.642 

f9nstants Used: 

>",11 = 4.962 x 10 -1O/year 

GMC Da~~ M~~X 10 ~'IO/yeat 

ClK/K = 1.193x1Q-'g/g 

.461 

.585 

Ave. % K 
0.632 

Ave. CI·Ar. ppm 

.006784 

~K.ppm 
0.75" 

79/226. 



FE»-2~-92 TUE 17:11 ARCO 01 I & C.s Co. 2147~46ee7 

KRUEGER ENTERPRISES. INC. 
GEOCHAON ",ABORATORIES OIVISION 

24 aL.A(:U'TOP'4C S,.AUT· eA"""IDGE. M/IISUCHUSI1'T' 02' 38· US\ 7) e?e·38SU 

POTASSIUM-ARGON AGE DETERMINATION REPORTOF ANALYTICAL WORK 

Our Sample No.e ... 9602 Oate Received: 12/18191 

. Date Reported: 2121192 Your Referenea!Letter of 12/16/91 

Subr:nitted by: Steven C. Bergman 
ARC.O Resources Technology 
230oWe:st Plano Parkway, PRC D3136 
Plano, IX 75075 

Sample Description & Loc:anty: Sample '91KA'l' 9/6', andesitio tuff turbidite. 

. Material Analyzed: Biotite concentrate, .80/+200 mesh. 

AGE = 31.1 +/- 1.0 M.V. 

-------------------------------------------
Argon Analyses: 

.a·A~ppm 

.01845 

.01882 

PotassIum Analyse$! 

%K 
7.233 
7.117 

Constants Used: 

x, = 4.962x10-1O/year 

GMC Data~hl~o=. ~M1 X 10 -'tJ/year 

"K/K ;:: 1.193 x 10 -4 gig 

..,eAr/TolallllJN 

.510 

.827 

Ave. 'I. K 
7.175 

Ave. #DeAl, ppm 

.01863 

80/226 



FEB-2~-92 TUE 17:12 ARea 01 I & Gas Co. 2147'!546S07 

KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATOflUE5 CtVI510N 

P. 12 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

OurSamp~ No. A-9602 

Your Reference: Let.ter of 12/16/91 

Submltt~ by. Steven C. Bergman 
AReO Resources Technology 

Date Received: 1 21 1 8/91 

Date Raported: 2/21192 

2300 West Plano Parkway,.PRC D3136 
Plano, TX 75075 

Sample Description & Locality: Sa mp lel9 1 KAT 9/6 1 tan des i tie t. u f f t u r bid 1 t e .' 

Material Analyzed: Hornblende concentrate, ~80/+200 mesh. 
Treated with dtlute HF and HN03• 

AGE = 31.9 +/... 1.6 M.Y. 

----------------------~--------------------
Argon Analyses! 

.000646 

.001059 

.000837 

Potassium Analyses: 

Dn K 
0·313 
0.1&03 
0.365 

Constants Used: 

A, ;: 4.962x10- 1O/year 

GMC D 
(A.... +~) ;; 0.5S1 x 10 -"'Iyear 

?t~r Repoft No. 203 
"KlK ;; 1.193 )(10 -4 gIg 

40* Ar/Total ¥JAr 

.145 

.1g8 

.283 

Ave. '10 K 
0.380 

Ave. ,?*Iv, ppm 

.000847 

81/226 
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KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES DIVISION 

24 BL. ... CKSTONE STRE£T' C ... M8111IDG£. M"'SSAC.HUSETTS02, 39. (6 t 7) 876.369' 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. F -9740 

Your Reference: Let t e r 0 f 1 2/ 16/ 9 1 

Submitted by: Steven C. Bergman 
ARCO Resources Technology 

Date Received: 1 2/ 1 8/91 

Date Reported: 5/11/92 

2300 West Plano Parkway, PRC D3136 
Plano, TX 75075 

Sample Description & Locality: Sample iJ91SB4C, bentoni te. 

Material Analyzed: 

4O*Ar/ 40K = .01701 

Feldspar concentrate, -270 mesh. 
Treated with dilute HF and HN0 3 . 

AGE = 271 +1- 6 M.Y. 

-------------------------------------------
Argon Analyses: 

IIJ*Ar, ppm 

.06297 

.06301 

Potassium Analyses: 

%K 

3.059 
3.149 

Constants Used: 

).13 = 4.962x10- 1O/year 

(>"e + X~) = 0.581 x 10 -lO/year 

40 K/K = 1.193 x 10 -4 gig 

GMC ~atheR~;if{~~st83radlogenic 4OAr. 
MY rp.fer~ to million" nf V"'::lrc: 

4O*Ar/Total 40Ar 

.962 

.962 

Ave. % K 
3.104 

AGE = 

Ave. 40· Ar, ppm 

.06299 

401<, ppm 
3.703 

82/226 



KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES DIVISION 

24 BI..ACK~ON£ STIU:£T .CA ...... IDGE. MASSACHUSETTS 02139. (6' 7) 876-389' . 
• 

POTASSIUM~ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample NO'B-9739 

Your Reference: Letter of 12/16/91 

Submitted by: Steven C. Bergman 
ARCO Resources Technology 

Date Received: 1 21 1 81 9 1 

Date Reported: 5111192 

2300 West Plano Parkway, PRC 03136 
Plano, TX 75075 

Sample Description & Locality: Sample 1J91SB 3A. 

Material Analyzed: Biotite concentrate -80/+200 mesh. 

4O*Arl.oK = .006623 AGE = 111 +1- 3 M.Y. 

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

Argon Analyses: 

Ill*Ar, ppm 

.04814 

.05098 

Potassium Analyses: 

%K 
6.409 
6.190 
6.331 

Constants Used: 

~~ = 4.962 x 10 -1O/year 

(~.+X~) = 0.581 x10- 1O/year 

40K/K = 1,193 x 10 -" gig 

GMC blal1PR"gprurm~S1e3radlogeniC «JAr. 
MY rpfPr~ tn millinn~ lif VQ~r~ 

III * Ar/TotaJ III Ar 

.902 

.906 

Ave. % K 
6.310 

Ave.Ill*Ar, ppm 

.04986 

«IK, ppm 

1.528 

83/226 
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KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES OIVlSION 

24 BLACKSTON£STREET. CAMBRIDGE. MASSACHUSETTS 02139. (617) 876-3691 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYT1CAL WORK 

Our Sample No. A-9739 Date Received: 12/18/91 

Your Reference: Letter of 12/16/91 Date Reported: 5/11/92 

Submitted by: Steven C. Bergmah 
ARCO Resources Technology 
2300 West Plano Parkway, PRe 03136 
Plano, TX 75075 

Sample Description & Locality: Sa m pIe '9 1 S B 3 A • 

Material Analyzed: Amphibole concentrate -80/+200 mesh. 
Treated with dilute HF and HN0 3, 

.006314 AGE = 106 +1- 4 M.Y. 

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

Argon Analy~es: 

~·Ar, ppm 

.001993 

.002007 

Potassium Analyses: 

%K 
0.266 
0.265 

Constants Used: 

h6 = '4.962 x 1Q-lO/year 

(>,.+ >.~) = 0.581 x10 -1O/year 

.:lK/K = 1.193 x 10 -4 gIg 

GMC tJ~lrR~foHmr~2Bjadlogenic 4OAr. 
M.Y. refers to millions (If VAMS 

.429 

.525 

Ave. % K 
0.266 

AGE = 

Ave. «>*~ ppm 

.002000 

40)(. ppm 
0.317 

841226 
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KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES DIVISION 

a48L.ACt(STON£ STIUET· CAM.RIDGE. MASSACHUSETTS 02 t 39. (617) 876.369, 

POTASSIUM -ARGON AGE. DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. A-9738 Date Received: 121 1 8/91 

Your Reference: Le t t e r 0 f 1 21 1 6/9 1 Date Reported:5/11l92 

Submitted by: Steven C. Bergman 
ARCO Resources Technology 
2300 West Plano ParkwaYl PRe 03136 
Plano, TX 75075 

Sample Description & Locality: Sample 1191LCP 104/230. 

Material Analyzed: Hornblende concentrate -801+200 mesh. 
Treated with dilute HF and HN03 . 

~GE:::: 144 +1- 5 M.Y. 

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

Argon Analyses: 

.002665 

.002796 

PotasSium Analyses: 

%K 
0.263 
0.264 

Constants Used: 

AIJ = 4.962 x 10 - 'fJ/year 

(Xe + X~) = 0.581 x 10 -lO/year 

~K/K :::: 1.193 x 10 - .. gIg 

GMt Dtf8ltht90fitr Ndeaab radiogenic IIJAr. 
MY. rp.fp.r~ tn mi11innc:; nf vp::\rc:; 

.672 

.491 

Ave. % K 
0.264 

A, ..a-""ve. Ar,ppm 

.002731 

.oK. ppm 
0.314 

85/226 



KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES ~VISION 

24 BLACKSTONE STREET- CAMeRleGE. MA5SACHU5£T1'S 02139. {6171876·3691 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. A-9737 

Your Reference: Let t e r 0 f 1 2/16/9 1 

Submitted by: Steven C. Bergman 
ARCO Resources Technology 

Date Received: 1 2/ 1 8/9 1 

Date Reported: 5/11192 

2300 West Plano Parkway, PRC D3136 
Plano, TX 75075 

Sample Description & Locality: Sa m pIe 119 1 LCP 104/226. 

Material Anal~ed: Hornblende concentrate -80/+200 mesh. 
Treated with dilute HF and HN0 3• 

AGE = 141 +/- 5 M.Y. 

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

Argon Analyses: 

4/J*Ar, ppm 

.002977 

.003081 

Potassium Analyses: 

%K 
0.295 
0.301 

Constants Used: 

}../3 = 4.962x10- 1O/year 

()'e + }..~) = 0.581 x 10 -1O/year 

ItJK/K = 1.193 x 10 -" gIg 

GMC tjftUl:IfeiMrl~~ tr03adlogenlc 4OAr. 
MY fpfpr<:: t('l milli('lnc: ('If vp~r~ 

.682 

.703 

Ave. % K 
0.298 

Ave. 1tJ*Ar, ppm 

.003029 

1tJK, ppm 
0.356 

86/226 



KRUEGER ENTERPRISES. INC. 
GEOCHRONLABORATORIES DIVISION 

24 BLACKSTONE STR££T' CAM.RleGlE, MASSACHUSETTS 02139 0(617) 876.3691 

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Out Sample No. A-9736 

Your Reference: Letter of 12/16/91 

Submitted by: Steven C. Bergman 
AReO Resources Technology 

Oate Received: 1 2/1 BI9 1 

Date Reported: 5/11192 

2300 West Plano Parkway, PRe D3136 
Plano, TX 75075 

Sample Oescriptlon & Locality: Sa mp 1 e 19 1 LC P '04/215. 

Material Analyzed: 

.008594 

Hornblende concentrate -80/+200 mesh. 
Treated with dilute HF and HN03 " 

AGE = 142 +/- 5 M.Y. 

-------------------------------------------
Argon Analyses: 

1IJ*Ar, ppm 

.002171 

.002613 

Potassium Analyses: 

%K 
0.266 
0.265 

Constants Used: 

).,~ = 4.962x1O-1O/year 

(X.+ X;) = 0.581 x10 -1Olyear 

.()K/K = 1.193x10-·g/g 

GMC rtmt!ttPc"c NO~~ radiogenic ilJAr. 
M.Y fp.fp.ffi to milli/"ln~ /"If vp~r~ 

IIJ*Ar/TotaliIJAr 

.696 

.542 

Ave. % K 
0.266 

.002722 

4OK, ppm 
0.317 
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-... " -.......... ... . ........ - -~ 

--_. __ ..... - .. -.1 .. __ •••• - •• - •• _ .. ,_ .. __ ........ _ •• __ ._ ... , ••. _. 

KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES 0lV1SION 

24 BLACKSTON!!: STltlEl:T oCAM81tIDG£.MASSACHUSETTS 02139· (~H 71876-369' 

POTASSIUM-ARGON AGEOETERMINAT10N REPORT OF ANALYTICAL WORK 

Our Sample NO'B-9135 Date Received: 1 2/ 1 8/9 1 

Your Reference: Letter of 12/16/91 Date Reported: 5/11/92 

Submitted by: steve.n C. Bergman 
ARCO Resources Technology 
2300 West Plano Parkway, PRe D3136 
Plano, TX 75075 

Sample Oescription& Locality: Samp 1 e II 91 LC P 102/21 1 • 

Material Analyzed: Biotite concentrate -80/+200 mesh. 

AGE = 112 +/- 4 M.Y. 

-------------------------------------------
Argon Analyses: 

4O*Ar, ppm 

.08412 

.08376 

Potassium Analyses: 

%K 
6.641 
6.800 

Constants Used: 

"II = 4.962x1O-1O/year 

PI.. + X~) = 0.581 x 10 -lO/year 

«JK/K = 1.193 x10 -4 gIg 

GMC~: ~~~~~. tmdlogenlc ItJAr. 
MY rtlfQrc: tfl mllliflnc: nf vQ::arc: 

40* Ar/Total «JAr 

.955 

.961 

Ave. % K 
6.721 

, .... '::' 

Ave. 4O*Ar, ppm 

.08394 

«JK,ppm 
8.018 

88/226 



KRUEGER ENTERPR1SES~ INC. 
GEOCHROf14 LABORATORIES DIVISION 

24 BLACKSTONE STRECT. CAMBRIDGE. MASSACHUSETTS 02 1 39 • (6' 71876-3691 

POTASSIUM -ARGON AGE DETERMINATION 

OlJr Sample No. B-9729 

YourReference: Letter of 12/16/91 

Submitted by:. . Steven C. Bergman 
ARCO Resources Technology 
2300 West Plano Parkway, PRC 
Plano, TX 75075 

Sample Description & Locality: Sa mp 1 e fl91 we 1/20. 

REPORT OF ANALYTICAL WORK 

Date Received: 1 21 1 8/9 1 

Date Reported: 5111192 

D3136 

Material Analyzed: Biotite concentrate ~80/+200 mesh. 

4O*Ar/40K = .01264 

Argon Analyses: 

4Q*Ar, ppm 

.05978 

.05980 

Potassium Analyses: 

%K 
3.881 
4.051 

Constants Used: 

).6 = 4.962 x10-1O/year 

(~e + A~) = 0.581 x 10 -1O/year 

~KfK = 1.193 x 10 -4 gIg 

GMC ~&t~IfeP6ff~madiogenlc i1JAr. 
MY fl">fl">f!" tn mi1linn~ nf v~~r~ 

40* ArfTotal <4OAr 

.864 

.688 

Ave. % K 
3.966 

AGE = 205 +1- 4 

Ave. <4O*Ar, ppm 

.05979 

4OK,ppm 
4.731 

M.Y. 
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KRUEGER ENTERPRISES. INC. 
GEOCHRON LABORATORIES OIVISION 

24 BLACKSTONE STREET. CAMBRIDGE. MASSACHUSETTS 02139. (6171876-3691 

POTASSIUM-ARGON .AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Our Sample No. B-9728 Date Received: 1 2/ 1 8/9 1 

Your Reference: Letter of 12/16/91 Date Reported: 5/ 11 /92 

Submitted by: Steven C. Bergman 
ARCO Resources Technology 
2300 West Plano Parkway, PRe D3136 
Plano, TX 75075 

Sample Description & Locality: Sa mp 1 e fl9 1 KAT 4/34. 

Mater.ial Analyzed: Biotite concentrate -80/+200 mesh. 

4QftAr/«lK = INSUFFICIENT POTASSIUM AGE = N.A. M.Y. 

-------------------------------------------
Argon Analyses: 

wAr, ppm 

Potassium Analyses: 

%K 

0.971 

Constants Used: 

)." =4.962 x 1O-1Olyear 

(>\11 + ,,~) = 0.581 x 10 -lO/year 

.aKIK = 1.193x10-4 g/g. 

GMC tiatWR.~~ttm:smadio~ienlc #/JAr. 
M y rpfpr~ to mi1lion~ of vp~r~ 

Ave. 010· Ar, ppm 

Ave. % K 401<, ppm 

901226 
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KRUEGER ENTERPRISES. INC. 

c-<.? lie s 0 7h 
~o ~ r lecv.Jt- I 

'11 AcId J~ GEOCHRON LABORATORIES DIVISION 

2.4 BLACKSTONE: ST1ItE:£T o CAM.AlOOE:. MASSACHU5£TTS 02' 3g. US17) 876·3691 (iry oc 
(Vlj!.I, rr: 

REPORT OF ANALYTICAL WORK i5t POTASSIUM-ARGON AGE DETERMINATION 

Our Sample NO.B-9727 Date Received: 1 211 8/9 , 

Your Reference: Letter of 12/16/91 Date Reported: 5/ 11 /92 

Submitted by: Steven C. Bergman 
AReO Resources Technology 
2300 West Plano Parkway, PRe 03136 
Plano, TX 75015 

Sample Description & Locality: Sample f191KAT 4/31. 

Material Analyzed: Biotite concentrate -80/+200 mesh. 

4O"Ar/40K = INSUFFICIENT POTASSIUM A.GE = N.A. M.Y. 

----------------~--------------------------
Argon Analyses: 

.o*Ar, ppm 

Potassium Analyses: 

%K 

1.021 

Constants Used: 

X~ = 4.962 x 10- 10/year 

(Xe + X~) = 0.581 x 10 -lO/year 

ItOK/K = "'93 x10 -4 gIg 

GMC ~~Artr ... er.s21OOradlogenlc 1tOAr. 
MY fpfprc; tn millinnc; ("\f vp;:trc: 

4.0. ArfTotalltOAr Ave. 40· Ar, ppm 

Ave. % K 4Ot<, ppm 

911226 



Flow direction indicators from S. W. Krueger's notes: 

N 

2 70 t-----t--+~ 

basal Naknek CGL 
. Wide Bay 
n .. 8 
imbrications: 

~----,40.6 110.110.11S. 
~ 130160 
f ctl nel edge: 

1 SO (SE chosen over NW) 
GMC Data Report NO){)3 

{, ~"*} 

180 

Naknek CGL 
S of Lake Ugashik 
n-5 
channel bar X-beds: 
79,94.124,128.15S 
SE chosen over NW 

~ tJ('~ {l..~ v 

90 

Kaguyak CGL 
S Mount Pedmar 
n-7 
elongate pebbles: 
115.120,130,135. 
145,155,160 
SE chosen over NW 

92/226 



SEP-18-'91 16:33 IO:FRCO PRe MSGCTR T8... 1'():2147543166 

~- ~ " tll:rr.;"" 

91LSP202Kaknek Doug1.1 leland member Statistics 

N. 20 Vector Mean • 1Sg.e 
Class Interval • 10 degrees Std. Error. 12.32 
MaxImum PtrCentlilQ8 .. 30.0 R MoonHude ... O.8aO 
Mean Percentage • 9.09 Standard Deviation • 7.35 Rayleigh • 0.0002 

" 

..,' 
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· -' ..... '--~SEfi~-T'lr8.:.i91 16:34 ID:~ PRe MSG eTR TEL NO:2147S43166 

01LSP201 Naknek Snug Hatbor mtmber 

N.9 
Class Interval • 10 degrees 
Maximum Percentage- 44.4 
MeanPeroentage - 20.00 Standard Deviation - 14.48 

GMC Data Report No. 203 

~-,'. ,"'2 ~"';"r,.· - .. , ~ . ), ... 

Statfstrca 

Vector Mean WI 17S.0 
Std. Error. 6.10 
R Magnitude. 0.952 
Rayle1gh • 0.0002 

94/226 



--:---~SEIII'I!P=--r.:18":' '':31 16: 34 I D: ~ PRe I'5G eTR TEL NQ:2147543166 
=046 P04 ___ _ 

F'("Ql~ D 'Mottl, 

91 LSP104N.knak Pomeroy Arko •• Statistics 

N .10 Vector Mean • 143.8 
Class Interval. 10 degrees Std. Error. 8.71 
MaxImum Percentage it 30.0 R Magnitude III 0.889 
Mean Peroentage • 14.28 Standard Deviation. 7.88 Rayleigh .. 0.0003 

S(..J '/'1 Se. c.. ~ 0 

GMC Data Report No. 203 95/226 



- .. SEP-lf3-'9f
h

i6:3S ID:MOJ PRe MSG eTR TEL. I'(): 2147543166 

01 LSP3Nakn.c Lower •• member Statistics 

N.10 Vector Mean -182.8 
Class Interval. 10 degreos Std. Error - 28.25 
Maximum Percentage •• 0.0 R Magnitude - 0.430 
Mean Petcentage a 14.28 Standard DevIatIon. 11.$3 Rayleigh. 0.1562 

GMC Data Report No. 203 96/226 .... 



SEP-18-'91 16:35 ID:~ PRe MSG eTR TEL 1'():2147543166 

91 LOP3Paveioff Statistics 

.N .10 Vector Mean • 143.8 
ctass Interval • 10 degrees Std. Ettor • 8.71 
Maximum Percentage • 30.0 R Magnltude • 0.889 
Mean Percentage. 14.28 Standard DevlaUon • 7.88 Rayleigh - 0.0003 

GMC Data Report No. 203 971226 



SEP-18-'9116:3G ID:~ PRe MSG eTR TEL HJ: 2147543166 -

Har. Fm Site .. Statistics 

N.33 Vector Mean • 124.6 
Class Interval • 10 degrees Std. Error • 5.85 
Maximum Peroentage • 1 B.1 R Magnitude .. 0.846 
Mean Percentage • 8.33 Standard DevIation • 5.93 RayleIgh .. 0.0000 

GMC Data Report No. 203 98/226 



SEP-18-'S1 16:36 ID:~ PRe MSG eTR TEL NQ:2147543166 

Shellkof Site 204 Statistics 

N.S Vector Mean • 150.6 
Class Interval • 10 degrees Std. Error • 22.08 
Maldmum Percentage • 40.0 R Magnitude • 0.689 
Mean Percentage • 25.00 Standard Devtatlon • 10.00 Rayleigh .0.0930 

GMC Data Report No. 203 
99/226 



SEP-19-'91 16:37 ID:~PRC MSG eTR TEL NQ:2147543166 

< .," .•.• 

Shel1kol Fm Sit.. 208. 100 Statistics 

N.3 Vector Mean • 92.6 
Class Interval .. 10 degrees Std. Error • 12.58 
Ma)(tmumPercentage • S3.3 R Magnitude .. 0.930 
Mean Percentage • 33.33 Standard Deviation • 0.00 Rayleigh • 0.0744 

GMC Data Report No. 203 100/226 



SEP-18- f 91 16:37 ID:~ PRe MSG CTR TEL NQ:2147543166 ti646 P10 

SheUkof Fm Site 210 StatistIcs c 

N.7 Vector Mean • 169.8 
Class Interval • 10 degroes Std. Error • 4.34 
Maximum Percentage. 57.1 R Magnitude - 0.984 
Mfa" Percentage • 33.33 Standard Deviation • 21.82 Rayleigh • 0.0011 

GMC Data Report No. 203 1011226 



SEP-18-'91 16:39 ID:~ PRe MSG eTR TEL NJ:2147s43166 

Nakn.k FmSlte 211 Statittle, 

N.2 Vector Mean - 162.5 
ClasslntervaJ • 1Odegres8 Std. Error • 12.94 
Maximum Percentage • 60.0 R MagnItude - 0.953 
Mesn Peroentage • 50.00 Standard Deviation. 0.00 RayleIgh • 0.1621 

GMC Data Report No. 203 
102/226 



---- SEP-18-'91 16:38ID:~ PRCMSG CTR . TEL t<t:2147543166 ~P12 

NaknekFm Site 212 Statistics 

N .14 Vector Mean. 161.5 
ClasslntOI\la! • 10 degrees Std. Error. 27.36 
MaxImum Percentage • 7.1 R Magnitude. 0.380 
MeanPercantage • 71. Standard Oevlatlon • ·~1 't dMfYjtJI:9WI~R 

GMC Data Report No. 203 
103/226 



---- SEP-18-'91 16:39 lD:ffiCO PRe MSG em TEL NO:2147543166 ~ P13 

Her. Fm. Sit. 217 StatlstlC8 

N .16 Vector Mean -24.7 
Class Interval. 10 degrees Std. Error • 47.33 
Maximum Percentage - ;2.5 R Magnitude • 0.213 
Mean Percentage • 8.33 Standard DevlaUon. 3.07 Rayleigh • 0.4833 

GMC Data Report No. 203 
104/226 
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.~ 

SN of Like UQ'llhik (stop 

Granite/granodiorite 
Diorite 
Gabbro 
Granitic gneiss 
Felsite gneiss 
Diorite gneiss 
Felsite 
Andesite/dacite 
Basalt (altered) 
Serpentinelharzburgite 
Chert (red) 
Maiicpebble sand 
Arkosic pebble sand 
Metasandstone (graywacke) 
vein quartz 

8lf pf Lake Qgash~k (stop 
Granite/granodiorite 
Diorite 
Felsic volcanics 
Andesite/dacite 
Serpentinelharzburgite 
Granitic gneiss 
Gabbroic gneiSS 
Greenschist 
Sandstone 
Chert (red) 

91WBI02) Naknek clasts io float 
(> 6 inches) « 6 inches) 
87 78.4% 12 26.7% 

4 3.6 9 20.0 
2 4.4 

10 9.0 6 13.3 
1 0.9 
3 2.7 
3 2.7 
1 0.9 

1 0.9 
1 0.9 

111 100.0% 

6 
1 

4 
2 
1 
1 
1 

45 

13.3 
2.2 

8.9 
4.4 
2.2 
2.2 
2.2 

99.8% 

91WB1Q2) Naknek outcrop wI 
33 3.1.7% 24 22.4% 

4 3.8 6 5.6 
18 17.3 28 2.6 
36 34.6 24 22.4 

2 1. 9 
5 4.8 7 6.5 
1 1.0 
2 1.9 

3 2.9 
1 

17 
0.9 

15.9 

107 100.0% 

X-beds 

DesMpines Creek (MS4) Naknek outcrop 
Granite 
Felsite 
Andesite/dacite 
Chert (gray>green>red) 
Sandstone 
Vein quartz 

40 
1 

61 
49 

1 
1 

26.1% 
0.7 

39.9 
32.0 
0.7 
0.7 

153 100.1% 

GMC Data Report No. 203 105/226 
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\0 ... .., ........................................................................................................................................................... N 
~ 

12 Aug91 rock ev,l 4:49 pili r-..•..................••................. -......... ~ .. ~ ... -~ .................•.....•....••...........•.......................................................... 8 

sample WELL TYPE OCNUH TOC SI S2 S3 HI 01 TMAX VA 

1.bm", X-C IIIJHC/gAK !llgHt/gAK III!JliC/gRK IIIgHC/gOC mgCOZ/gOC degrees C OX 

91R141S SOUTH ALASKA OUTCROP STooy OC 91\18 1/1 0.15 
9lR1416 SOUTH ALASKA OUTCROP STooy DC 91\18 1/3 0.38 

91R1411 SOUTH ALASKA OUTCROP STUOY DC 91\18 1/4 0.34 
91R1418 SOUTH AlASKA OUTCAOP STUDY OC 91\18 1/6 0.10 
911U419 SOUTH AlASKA OUTCROP STooy OC 91\18 1/8 0.29 
91R1420 SOUTH AlASKA OUTCROP STUOY OC 91\18 1/10 0.63 
91A1421 SOUTH AlASKA OUTCROP STooy OC 91\18 1/13 1.6Z 0.80 7.70 0.12 475.3 7.4 433 

91A1422 SOUTH ALASKA OUTCROP STooy OC 91\18 1/14 1.71 0.60 7.49 0.11 43B.O 6.4 437 

91RI4Z3 SOUTH AlASKA OUTCROP STooy DC 91\18 1/15 1.63 0.75 B.74 0.49 536.2 30.1 435 

91AH24 SOUTH AlASKA OUTCROP STooy OC 91\18 1/16 0.83 
91R1425 SOUTH ALASlr.A OUTCROP STooy OC 91\18 1/17 1.99 0.88 11.60 0.29 582.9 14.6 436 

91R1426 SOUTH AlASKA OUTCROP STUDY DC 91\18 1/18 2.21 1.06 13.85 0.37 626.7 16.7 432 

9.1R1427 SOUTH AlASKA OUTCROP STUOY DC 91W8 1/19 3.38 2.06 ZO.89 0.32 618.0 9.5 429 
91R1U8 SOUTH AlASKA OUTCROP STUOY OC 91\18 1/22 0.06 
91R1429 SOUTH AlASKA OUTCROP STooy OC 91\18 3/44 1.01 0.62 3.58 0.21 354.5 20.8 430 

91R1430 SOUTH AlASKA OUTCROP STUDY OC 91\18 3/45 1.18 0.67 7.15 0.24 605.9 20.3 432 
SlRl431 SOUTH AlASKA OUTCROP STooy DC 91W8 3/46 3.62 1.93 25.77 1.15 711.9 31.8 431 
91R1432 SOUTH AlASKA OUTCROP STUDY OC 91W8 3/48 2.08 1.05 13.13 0.68 631.3 32.7 433 
9lRl433 SOUTH AlASKA OUTCROP STUDY OC 91W8 3/49 3.15 1.64 22.41 0.60 711.4 19.0 431 
9lRl434 SOUTH AlASKA OUTCROP STUOY OC 91\18 3/50 0.19 
91A1435 SOUTH AlASKA OUTCROP STUDY OC 91\18 3/52 0.33 
9 I Rl436 SOUTH AlASKA OUTCROP STooy OC 91wa 3/53 2.11 0.70 12.02 0.39 569.7 1B.5 432 
91RI437 SOUTH ALASKA OUTCROP STUDY OC 91W8 3/54 2.64 1.21 15.83 0.48 599.6 IB.2 433 
91Al438 SOUTH AlASKA OUTCROP STooy OC 91\18 3/55 2.40 1.10 16.13 0.45 672.1 18.8 433 
91R1439 SOUTH ALASKA OUTCROP STUOY OC 91\18 3/56 0.76 
91R1440 SOUTH AlASKA OUTCROP STUDY OC 91\18 3/57 1.07 0.56 5.71 0.·'1 533.6 43.9 431 r'l 

91R1441 SOUTH ALASKA OUTCROP STOOY OC 91W8 3/58 1.08 0.52 6.42 0.52 594.4 48.2 432 0 
N 

91R1442 SOUTH AlASAA OUTCROP STUDY OC 91\18 3/59 3.00 1.65 21.41 0.84 713.7 2B.O 434 0 
·91R1443 SOUTH AlASAA OUTCROP STooy OC 91\18 3/60 1.76 0.99 9.97 0.43 561.5 24.4 434 Z 

1:: 
0 

! 
«:I 
~ 
0 
U 
~ 
CJ 



4 

Table 1 Palynologic age assignment of 1991 Alaska Peninsula Field Samples 

SectioD1Sampie • Strat1lraplak V.ll (Field) A,e 

Sa Side Puale B~ 
91 WB 1111 Triassic Indeterminate 
91 WB 1/19 Triassic Indeterminate 
91WB 1/17 Triassic Indeterminate 
91 WB 1/16 Ttiassic Indeterminate 
91.WB 1/12 Triassic Indeterminate 
91 WB 1/10 Triassic Indeterminate 
91 WB 1/9 Triassic Indetemlinate 
91 WB 1/8 Triassic Indeterminate 
91 WB 1/6 Triassic Indeterminate 
91 WB 1/2 Triassic Indeterminate 

e, Sid, PuaJ~ Ba::i 
91 WB 2129 Triassic Indeterminate 

21 Si~ fui!c BSl::i 
91WB 1J34 Shelikof Indeterminate 
91 WB 1/33 .,. Triassic Indeterminate 
91 WB 1130 Triassic Indeterminate 

NQ11b Qf Alai Cleek; 
91 WB 8136 Naknek Indeterminate 

S.W U~r DeS MQin~s Creek 
91 WB 11137 Shelikof Jurassic 

SQYtb TiSl. East Side Puru~ Bil::i 
91 WB 3/00 Triassic Indetenninate 
91WB 3/59 Triassic Indetenninate 
91 WB 3158 Triassic Indeterminate 
91 WB 3/57 Triassic Indetenninate 
91 WB3/56 Triassic Indeterminate 
91 WB3/5S Triassic Indeterminate 
91 WB 3/54 Triassic Indeterminate 
91 WB 3/53 Triassic Indeterminate 
91 WB 3/52 Triassic Indeterminate 
91 WB 3/50 Triassic Indeterminate 
91 WB 3/49 Triassic Indeterminate 
91 WB 3/48 Triassic Indeterminate 
91 WB 3/46 Triassic Indeterminate 
91 WB 3/45 Triassic Indeterminate 
91 WB 3/44 Triassic Indetenninate 
91 WB 3143 Triassic Indeterminate 
91 WB3/42 Triassic lndetenninate 
91 WB 3/41 Triassic Indetenninate 

GMC Data Repon No. 203 
108/226 



Table I Palynologic age assignment of 1991 Alaska Peninsula Field Samples 

West Side. ail Creek 'Iallex 
91 WB 15/66 Shelikof 
91WB 15/65 Shelikof 
91 WB 15/64 SheIikof 
91 WB 15/63 . Shelikof 

Fag of Mouth. Des Mob)Cs Cr«k 
91 WB 18178 Naknek 
91 WB 18{17 Naknek 
91 WB 18176 Naknek 
91 WB 18/75 Naknek 
91 WB 18/74 Naknek 
91 WB 18173 Naknek 

East Side. Moore.Creek 
91 WB 19/82 Naknek 

1 stCn;ek. South of Bil Creek. North Wide Bay 
91 WB 1011537 Shelikof ~.' 
91 WB 101/536 Shelikof 
91 WBI01l535 Shelikof 
91 WB 101/532 Shelikof 
91 WB 101/531 Shelikof 
91 WB 101/530 She1ik.of 
91 WB 101/516 Shclikof 
91 WBIOl/515 Shellkof 
91 WB 10l/513 Shelikof 
91 WB 101/511 Shelikof 
91 WB 101/510 Shelikof 

1. Callovian I c. Oxfordian . 
Indetmninate 
Callovian 
Callovian 

Oxfordian I or older 
Oxfordian I or older 
Oxfordian/or older 
Oxfordian lor older 
Oxfordian / or older 
Oxfordian lor older 

Callovian I Oxfordian 
Callovian / Oxfordian 
Callovian / Oxfordian 
Indettnninate 
Callovian / Oxfordian 
Indetenninatc 
Callovian I c. Oxfordian 
Indettnninate 
Callovian 
Indettnninate 
Callovian 

1 stCreek. SQuth of Bie Creek. North Wide Bay (Continued) 
91 WB 101/508 Shelikof Indettnninatc 
91 WB 101/507 Shelikof 1. Callovian / e. Oxfordian 
91 WB 101/502 Shelikof Callovian 
91 WB 101/501 Shelikof Callovian 

Des Moines Creek. Nonh }Vide Bay 
91 WB 104/546 Naknek 
91 WB 104/544 Shelikof 
91 WB 104/542 Shelikof 
91 WB 104/547 Shelikof 

South Side of Bil Creek- North Wide Bay 
91 WB 105/558 Shelikof 
91 WB 105/556 Shelikof 
91 WB 1051555 Sbelikof 
91 WB 105/553 Shelikof 

NEPualeBax 
91 WB 1041559 

GMC Data Report No. 203 

U Trias./L. Jur. 

Jurassic 
Jurassic 
Jurassic 
Jurassic 

Callovian I Oxfordian 
Callovian 
Callovian 
Callovian 

5 
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TabJe I Palynologic age assignment of 1991 Alaska Peninsula Field Samples 

Section/Sample , 

North of Aloai Creek 
91 WB 204/613 
91 WB 2041611 
9J WB 204/609 
91 WB 2041608 
91 WB 2041606 
91 WB 2041605 
91 WB 204/604 
91 WB 2041603 
91 WB 2041602 

South of Aloai Creek 
91 WB 205/617 
91 WB 205/616 
91 WB 205/615 
91 WB 205/614 

Stratlcraplaie Vait (Field) 

Shelikof 
Sbelikof 
Shelikof 
SheIikof 
Shelikof 
Shelikof 
Kialagvik 
Kialagvik 
Kialagvik 

Shelikof 
Shelikof 
Shelikof 
Shelikof 

5E 5id~ Qf SPur between Kiala~ River and Alnai ~k 
91 WB 2f17/631 Kialagvik 
91 WB 2f17/629 Kialagvik 
91 WB 207/627 KiaIagvik 
91 WB 207/626 Kialagvik 
91 WB 207/624 Kialagvik 
91 WB 207/623 Kialagvik 
91 WB 2CJ7/622 Kialagvik 
91 WB 2fJ1/620 Kialagvik 
91 WB 207/619 Kialagvik 

South West Side. Des Moines Creek 
91 WB 2081640 Shelikof 
91 WB 208/639 Shelikof 
91 WB 2081637 Shelikof 
91 WB 208/636 Shelikof 
91 WB 208/635 Shelikof 
91 WB 2081634 Shelikof 

North East Side. Des Moines Creek 
91 WB 2081645 Shelikof 
91 WB 2081644 Shelikof 
91 WB 208/643 Shelikof 
91 WB 208/641 She1ikof 

East Side, MQuth of Katmai River 
91 KB 211/653 Naknek 
91 KB 211/651 Naknek 
91 KB 211/649 Naknek 

GMC Data Report No. 203 

Ale 

. Callovian IOxfa:dian 
Jurassic 
Callovian 
Callovian 
Indeterminate 
Bathonian I Callovian 
Bathonian I Callovian 
Bathonian I Callovian 
Bathonian 1 Callovian 

Callovian 
Callovian I Oxfordian 
Callovian 1 Oxfordian 
Callovian J Oxfordian 

LBajocian 1 Bathonian 
Indeterminate 
Callovian or older 
Callovian or older 
Indetenninate 
Bathonian I Callovian 
Oxfordian or older 
Indetenninate 
Iurassic 

Jurassic: 
1urassic 
Oxfordian I or older 
Jurassic 
Callovian 
Indeterminate 

Jurassic 
Jurassic 
Callovian 
Oxfordian or Older 

lndetenninate 
ndcaenninatc 
Indetenninate 

6 
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Table I Palynologic age assignment of 1991 Alaska Peninsula Field Samples 

SedioD/Sample' Strati,rapbic UDlt (Field) A,e 

East Side. Kannai Bay 
91 KB 213/662 Naknek 

East Side of Katmai B~ 
91 KB 212/660 Naknek 
91 KB 212/659 Naknek 
91 KB 2121657 Naknek 
91 KB 212/656 Naknek 
91 KB 212/654 Naknek 

South of Mt. Pedmar 

91 KAT 101/213 
91 KAT lOlal2 
91 KAT 101/211 
91 KAT 101!lO7 
91 KAT 10talS 
91 KAT 101/226 
91 KAT 101/206 
91 KAT 101/205 
91 KAT 101/204 
91 KAT 101/203 
91 KAT 101/202 
91 KAT 101/224 
91 KAT 101/223 
91 KAT 101/219 
91 KAT 101/218 
91 KAT 101/217 
91 KAT 101/216 

Kaguyak: 
Kaguyak: 
Kaguyak 
Kaguyak 
Kaguyak 
Kaguyak 
Kaguyak: 
Kaguyak 
Kaguyak 
Kaguyak 
Kaguyak 
Albian 
Albian 
Albian 
Albian 
Albian 
Albian 

South of Peak 2693. North of Mt. Pedmar 
91 KAT 1/4 Naknek 
91 KAT lIS Naknek 
91 KAT UI0 Naknek 
91 KAT 1/12 Naknek 

West Side of Barrier Ranee 
91 KAT 2115 Herendeen 
91 KAT 1/16 Herendeen 
91 KAT 2/17 Herendeen 
91 KAT 2/18 Herendeen 
91 KAT 2/19 Herendeen 
91 KAT 2120 Herendeen 
91 KAT 2/21 Herendeen 
91 KAT 2/23 Herendeen 
91 KAT 1/25 Herendeen 

GMC Data Report No. 203 

K· merid· Jmgaan 
Kimmeridgian 
Kimmaidgian 
Indetcmlinatc 
Kimmeridgian 

Indetcmlinatc 
Indetcmlinatc 
1. Campanian 
Indetaminatc 
1. Campanian 
Campanian I c. Maastrichtian 
Qnnpanian I Maastrichtian 
Indetcmlinatc 
Indeterminate 
Indetenninatc 
CampanianlMaastrichtian 
Indetenninate 
Campanian I Maastrichtian 
Senonian 
Albian? 
Albian? 
Albian? 

Indetcmlinate 
Indetenninate 
Indetcmlinate 
Indeterminate 

Indeterminate 
Indetaminate 
Indeterminate 
Indetenninate 
Indetenninate 
Indetaminate 
Indetaminate 
Indetenninate 
Indetenninate 

1111226 
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Table I Palynologic age assignment of 1991 Alaska Peninsula Field Samples 

Section/Sample' Stratllrapbic V.lt (FJeld) Ale 

. Nonh Inlet. SW Q{ Cape Kaauyak 
91 KAT S/S2 Herendeen 
91 KAT Sl51 Herendeen 
91 KAT 5/50 Naknek 
91 KAT 5/49 Naknek 
91 KAT 5/48 Naknek 
91 KAT 5/47 Naknek 
91 KATSI46 Naknek 
91 KAT 5/45 Naknek 
91 KAT5/44 Naknek 
91 KAT 5/43 Naknek 
91 KATS/42 Naknek 
91 KAT 5/41 Naknek 

Beach Cliff SW of Swiksbak LaiOQO. E. of Bi~ Riyer 
91 KAT 217/679 Kaguyak 
91 KAT 217/678 Kaguyak 

my side OfSwikshak La~oon. 
91 KAT 4/5S Kaguyak 

NE Qf mouth. Horn Creek 
91 LCP 3/16 Chinitna Fm, hveloff Sits Mbr. 
91 LCP 3/10 Chinitna F1l\ Paveloff SIts Mbr. 
91 LCP 3/6 Chinitna FDlt Paveloff SIts Mbr. 
91 LCP 3/5 Chinitna Fm. Paveloff SIts Mbr. 
91 LCP 3/4 Chinitna Fm. Paveloff SIts Mbr. 
91 LCP 3/2 . Chinitna Fm. PaveloffSlts Mbr. 
91 LCP3/1 .' "Chinitna Fm, Paveloff SIts Mbr. 

NE of Hom Creek 
91 LCP 3/41 
91 LCP3/40 
91LCP3136 
91 LCP3133 
91LCP3131 

Naknek Fm, Lower S5 Mbr. 
Naknek Fm, Lower S5 MIx' 
Naknek Fm, Lower S5 MbI' 
Naknek Fm, Lower S5 Mba" 
Naknek Fm, Lower S5 Mbr 

West Side of Red River 'Valley 
91 LCP 5/18 Kaguyak Fm, Saddle Mbl Mbr. 
91 LCP 5/17 Kaguyak Fm, Saddle Mtn Mbr 
91 LCP 5/16 Kaguyak Fm, Saddle MtD Mbr 
91 LCP 5/15 KaguyakFm, Saddle Mtn Mbr 

rnnrrrrrm 
91 LCP6/24 

nmrrrrm 
91LCP7126 

GMC Data Report No. 203 

Hauterivian 
. Indeta:minate 
Indctcrminatc 
Indctcrminatc 
Indctcrminatc 
Indctcrminatc 
Indctcrminatc 
Indctcrminatc 
TIthonian 
Indctcrminatc 
Indetaminate 
TIthonian 

Indeterminate 
Indctcrminate 

Indctcrminate 

Iurassic 
Iurassic 
Jurassic 
Callovian 
Jurassic 
Jurassic 
Cal1ovian. 

Jurassic 
Indetenninate 
Jurassic 
Jurassic 
Jurassic 

Indetenninate 
Indctenninate 
Indctenninate 
Indctenninate 

Teniary-Late Miocene? 

Indctenninate 

8 
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Table n Palynologic age assignment of 1991 Cook Inlet Field Samples 

SectiOD/Sample' Stratiarapbk ullle (Field) Ale 

Clam Coye Poinl 
91 LCP 101/209 
91 LCP 1011207 
91 LCPIOI/203 
91 LCP 101/202 

West Qf Clam Coye 
91 LCP 104/228 
91 LCP 1041227 
91 LCP 104/224 
91 LCP 104/222 
91 LCP 104/221 
91 LCP 104/220 
91 LCP 104/219 
91 LCP 104/218 
91 LCP 1041217 

Naknek Fm. Pomeroy Arkose Mbr. Indetenninate 
Naknek Fm, Pomeroy Arkose Mbr Oxfcntian 
Naknek Fm, Pomeroy Arkose Mbr Indetenninate 
Naknek Fm. Pomeroy Arkose Mbr Oxfordian 

Naknek Fm, Pomeroy Arkose Mbr 
Naknek Fm, Pomeroy Arkose Mbr 
Naknek Fm, Pomeroy Arkose Mbr 
Naknek Fm, Pomeroy Arkose Mbr 
Naknek FIll, Pomeroy Arkose Mbr 
Naknek Fm, Pomeroy Arkose Mbr 
Naknek Fm, Pomeroy Atkose Mbr 
Naknek Fm, Pomeroy Arkose Mbr 
Naknek Fm. Pomeroy Arkose Mbr 

Indetenninatc 
Oxfordian 
Oxfordian 
Oxfordian 
Oxfordian 
Oxfordian 
Callovian I Kimmeridgian 
Oxfordian 
Oxfordian 

West Side. Chism Island 
91 LCP 201/402 Naknek Fm, Snug Harbor Slt. Mbr.Oxfordian J Kimmeridgian 
91 LCP2011401 Naknek Fm, Snug Harbor Slt. Mbr. Jurassic 

SQUID Side Qf Sl Aueustin~ Island 
91 LCP202I410 
91 LCP 2021409 
91 LCP 2021408 
91 LCP 2021406 
91 LCP 2021405 

GMC Data Report No. 203 

Oxfordian I e. Kimmeridgian 
Callovian I c. Kimmeridgian 
Indetenninate 
Oxfordian I e. Kimmeridgian 
Jurassic 

9 
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AReo Alaska.. Inc. MEASURED SECTION FORM 

P8ge --L- of .j! 
field Program Mesozoic Cook Inlet Stop No. _S .... it .... 8 .... 3 __ _ Formations Naknek 

Mes,ured Section Nymber?6c:ontinued 
Location N£ Sec 33, T3SA21W Seldovia Quad 0-8 Described BV 
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Date August 7, 1991 
William Morris 

Sedimentary 
Structures and 
Descriptions 

Covered 

Normal-graded sandstone 

Normal-graded overlain by 
swaley cross-bedding 
Swaley cross-bedded 

Massive overlain by 
horizontal laminations 
Trough cross-bedding 

Interbedded mudstone and 
sandstone. Sandstone, very 
thin, ripple laminated 

91lCP3-31 
Tbc 

Ripple and horizontal 
laminated sandstone with thin 
mud drapes 
Massive granule sandstone 
lithic tuff 91 LCP3·30 

Pumice lithic tuff 
Massive sandstone 

\j l\ liil a Ke lOr NO 2U3 • I • 
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ARCO A 10sk8.. Inc. MEASURED SECTION FORM 
Pege 2 of .J1. 

field Program Mesozoic Cook Inlet Stop No • ....;S;.:.;h~e.;;;.3 __ _ formations Naknek 
Measured Section Number 26 contjnued Date August 7, 1991 
location N.E. Sec 33, 135 R21W SeldoviaOuad 0-8 Ducribed By William Morris --41 
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Sedimentary 
Structures and 
Descriptions 

Swaley cross·bedding 
sandstone 
Interbedded massive and ripple 
laminated sandstone 
Normal-graded granule sandstone 

Horizontal-laminated sandstone 
Slumped mudstone 

Swaley cross·bedded sandstones 

91 LCP3-34 
Low·angle cross·bedded sandstone 

Trough cross·bedded sandstone 
Low-angle cross-bedded sandstone 

Inverse·to normal·graded conglomerate 

Hummocky cross-stratified sandstone 

Interbedded mudstone and sandstone. 
Sandstone: medium to fine grained, 
ripple to horizontal laminated 

91lCP3·33 
Swaley cross·bedded sandstone 

Swaley cross-bedded sandstone 

Swaley cross-bedded sandstone 
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AReo Alask8" Inc. MEASURED SECTION FORM 
P8<}e _3_ of .J.! 

formations Naknek Field Program Mesozoic COok Inlet Stop No . ..;S;;,;;~:.;:.e ..;;.3 __ _ 

Meas u red Section Number?6 continued Date August 7, 1991 
Location N.E. See 33, T3S R21W Seldovia Quad D-a Described By William Morris 
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Sedimentary 
Structures and 
Descriptions 

SwaJey cross-bedded sandstone 
Massive sandstone 
91 LCP3-35 
Muddy sandstone 

Inverse to normal graded conglomerate 
with sandstone cap 

Interbedded swaley-cross-bedded 
sandstone and massivefine'grained 
sandstone or mudstone layers 

Horizontal laminated sandstone 

Ripple-laminated sandstone 

Normal-graded sandstone with 
horizontal-laminated sandstone cap 

Trough-cross-bedded sandstone 
Ripple-laminated sandstone 
Swaley cross-bedded sandstone 

Coarse-tail normal graded sandstone 

Swaley-cross·bedded sandstone 

( -
I­

I-

200'-

-
116/226 



l­

t-

AReo Ahlsk8"lnc. MEASURED SECTION FORM 
POQe 4 of .Jl 

field Progrem Mesozoic Cook Inlet Stop No. _S_~_e .... 3 __ _ Formations Naknek 

Measured Section Numbtr.26 continued Date August 7, 1991 

Location N.E. Sec. 33, 13S R21W Seldovia Quad 0·8 De,cribed By William Morris 
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Sedimentary 
Structures and 
Descriptions 

Interbedded horizontal to cross-bedded 
sandstones and bioturbated fine-grained 
sandstone 

Swaley cross-bedded sandstone 

Normal-graded sandstone 

Visual estimates from 350' to 380' 

I., Bioturbated sandstone 

Interbedded massive and 
ripple-laminated sandstones 

Interbedded horizontal to cross-bedded 
sandstones and bioturbated fine-grained 
sandstone 91Lep3-3S 

Bioturbated sandstone 
Interbedded horizontal and 
ripple-laminated sandstone 

Swaley-cross-bedded sandstone 
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Mesozoic Cook Inlet Stop No . ...,.;S;,:;it:;:.9.:.3 __ _ Formations Naknek 
Measured Section Number 26continu9d Date August 7, 1991 
Location N Eo Sec. 33, 1"3S R21W Seldovia Ouad o..a Described Btl 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Swaley to horizontal 
laminated sandstone beds 
with erosive bases 

Very thin beds of ripple 
laminated sandstone with 
abundant burrows 

Swaley to horizontal 
laminated sandstone beds 
with erosive bases 

Very thin beds of ripple 
laminated sandstone with 
abundant burrows 

Swaley to horizontal 
laminated sandstone beds 
with thin ripple laminated 
sandstone caps 

Massive sandstone with 
ripple laminated sandstone 
caps 
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ARea Alaska .. Inc. MEASURED SECTION FORM 
Page _6_ of ...E 

Formation, Naknek field Program Mesozoic Cook Inlet Stop No. -,S=ite-..;3;;...-. __ 

Mee$ured Section Number 26 continued 

loceti on N.E Sec 33, T3S R21 W Seldovia Quad 0-8 Desc ri bed BV 
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Sedimentary 
Structures and 
Descriptions 
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Pebble conglomerate 

Thin to very thin , fine-grained 
bioturbated sandstone, locally horizonta 
to ripple laminated. 

SWatey to horizontal laminated 
sandstone 
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AReo Alaska" Inc. MEASURED SECTION FORM 
Page 7 

Field Program Mesozoic Cook Inlet Stop No. _S .... it .... 8 .... 3 __ _ Formation, Naknek 

Mess u red Secti 0 n Number?6 continued Date August 7, 1991 

location N E Sec 33, 1'3S R21W Seldovia Quad 0-8 De,cnbedBy William Moms 

680'-
-
-
-

r- 670'-

-
-
-

660'-

-
-
-

650' -

-
-
-

640'-

-
-
-

630'-

-
-
-

620'-

-
-
-

610' -

-
-
-

600' -

-
- -

-
590' -

-

'iiic 
c \I 
.2E 
.1:: C 
en e 
8."> 
CD C ow 

$ 
.~ 

0. 
CD o 

~ 

" ... '" .... 
- ........ . 

............ ' .... 

.......... 
6 •••••••• 

.' '" '.It '.~ "I".. 

, ...... . 
... , II ' •• 

...... ' .... 

.: •• : ......... ~j - ............. . 

..... ' ....... . .............. 

.' 1,- ~ •• I,e ... 

~.: •... .............. ............... 
... ' .......... .. . : ..... : .. ' .; 

I I 

... 

.. 

.. 

... 
I-
i­

i-

i'"" 

i-:­

i­

I-

i-

I-

1-

1-

i-

i-

i-

i-

i-

-
-
.. 
1-

-,-
-
I­

I-

1-

Sedimentary 
Structures and 
Descriptions 

Swaley to to horizontal 
laminated sandstone with 
highly burrowed 
ripple-laminated sandstone 
caps, locally eonvoluted 
bedding 
SWaJey to to horizontal 
laminated sandstone with 
ripple-laminated sandstone 
caps 

SwaJey·bedded sandstone 

Bioturbated sandstone. no 
sedimentary structures visible 

Highly burrowed 
horizontal and ripple lam inate<:! 
sandstone 
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ARCO A 1 as1ca l Inc. MEASURED SECTION FORM 
Page -L of ~ 

Formations Naknek Field Program Mesozoic Cook Inlet Stop No. _S_it __ 8 .... 3 __ _ 

Messured Section Number26eonlinued Date August 7,1991 
locatiol'l N.e. Sec. 33, T3SR21W Seldovia Quad 0-8 Described B" Wiliam Morris 
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Sedimentary 
Structures and 
Descriptions 

Interbedded horizontal and ripple 
laminated sandstone. locally burrowed 

Bioturbated very-fine grained 
sandstone, locally ripple-laminations or 
mudstone layers 
91 LCP3-37 u 

Bioturbated fine-grained sandstone witli 
some horizontal laminations 

Swaley to horizontal laminated 
sandstone with burrowed 
ripple-laminated sandstone cap 
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AReo Alasics 6 Inc. MEASURED SECTION FORM 
Page ~ of..E 

Formations Naknek field Program Mesozoic Cook Inlet Stop No . ....;S;.;;it~e.::;.3 __ _ 

Meuured Section tjumber 26 continued Date August 7.1991 
Loeetion N.E. Sec 33. T3S R21W Seldovia Quad 0-8 Ducr; bed e~ Wiliam Morris 
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Sedimentary 
Structures and 
Description s 

Normal·graded conglomerate 

Bioturbated mudstone 
Interbedded swaley cross-bedded 
sandstone and burrowed mudstone 

Swaley-cross·bedded sandstone and 
thin mudstone drapes 

Mudstone 91 LCP3-40 
Normal-graded pebble to granule 
conglomerate 
Slumped sandstone and mudstone 
beds 
Normal-graded sandstone 

Pebble conglomerate 
Interbedded horizontal and 
ripple·laminated sandstone 
Swaley cross-bedded sandstone 

Interbedded horizontal and 
ripple·laminated sandstone 

Swaley cross-bedded sandstone 
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ARea Alaska.. Inc. MEASURED SECTION FORM 
Page _'_0_ of .J 

Formations Naknek fi eld Program Mesozoic Cooklnl« Stop No . ...;S;;;.;it;;;.e~3 __ _ 

Measured Section Number26s:ont!niJ8d Oate August 7. 1991 

Locati 0 n N.E. Sec. 33, 13S R21W Seldovia Quad 0-8 Desc ri bed B'J William Morris 
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I­

I-

Sedimentary 
Structures and 
Descriptions 

Bioturbated Sandstone 

Interbedded mudstone and very-thi.n 
medium to coarse-grained sandstone 
beds (massive) 

Normal-graded sandstone with 
horizontal-laminations at top 
9' LCP3-42 

91LCP3-41 
Interbedded mudstone and very· thin 
medium to coarse-grained sandstone 
beds (massive) 
Swaley cross-bedded sandstone 

Bioturbated sandstone 

Normal·graded sandstone 

Interbedded horizontal·laminated and 
bioturbated sandstone 

Stratified conglomerate 
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AReo Alaska.. Inc. MEASURED SECTION FORM 
Pege ...l1- of 1L 

formetioM Naknek field Program Mesozoic Cook Inlet stop No . ...;S;;,;.;it;.;;.e ..;;,,3 __ _ 

Mee3 ured Section Number 26 continued Date August 7, 1991 
, , , Location NE Sec. 33 T3SR21WSeldoviaQuad0-8Described BV William Morris 

... - "" -' .... g' .... 
§ 

... «I c: 
Gr61,.. 51:!e -.::t c: ~ ,§; -::;) ~ 1: c: Sedimentary 

JJJl~~1 ~ 
i .S! . - =c: 0 Structures and .... - ~ • e en ~ 

~ 
• ... 8.--.. c. m ~ Descriptions - l~ ·1·8~ 1:5 "~j do1l en c! ow 

:>i 8:>e ' cB ~l fCJ 

1070'" - 1--::: 1- Interbedded mudstone and thin·bedded .-- - !- sandstone 
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f- 1060'- - .- 1- t-

- - 1=-= I-
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f- - 0 - :: I-

- - .o.o.o.o.o.o;o.o.O.O.O.~~ 1_ 
·2·g·0.0.0·2·0.0.0.2-o.0. Matrix-supported cobble conglomerate 

1030'" .,'. 1-

- ... -,tt 1- Bioturbated sandstone ',a, 
," - ... 'ttt I-

tt', 
f- - - ttt, 1-

1020'- - t,tt 
I-e .~ ',t, 

0 - 1/1 - '.', . 
~ &. 't't 

~ - CD - t,', 
0 't't 0 
5 t,t, u.. - - 't't -x. as tt't ~ i"'" 10l0!... - - -! '.t, ..x - 0 'ttl -ftI .s:. ... 

Z CIJ ',e. - ... - ttl, -CD 't" - ! - tat, 1-

1000'-
tt't 

~ - t,t, i-

- e - 'ttl 1-r0- o ',t, 
N ttl, - e - 'ttl 1-
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e ',a, l'!! - tat, 1-

- ~ - let, 1-
'ttl 

f- ... - 'ttl 1-
'ttl - - 'ttl 1-

980'- - ttl, 

','a 
- - t,t, 

'at, 1-
t , 
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AReo Alaska, Inc. MEASURED SECTION FORM 
Field Program Mesozoic Cook Inlet Stop No. _S;;.;.it;.;;;.e~3 __ _ 

PaQe -1L of J1 
Formations Naknek 

He8$ured Section Number 26 continued 
Location N.E. Sec 33, 1'3S R21W Seldovia Quad 0-8 Described By 
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I­
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1-

1-

Date August 7,1991 
Wdliam Morris 

Sedimentary 
Structures and 
Descriptions 

91LCP3·44 
91lCP3·43 

Interbedded mudstone and 
thin-beddedvery-fine"9tsined 
sandstone, locally fills and 
drapes erosional scours 

Planar cross-bedded sandstone 
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AReo Alaska" Inc. MEASURED SECTION FORM 
Page .1 ~f...L 

Stop No . ...;::@=...;O,J_LL_P_L1_ formations Nacnek 
Dete August 3 and-G. 1991 

field Program Mesozoic Cook Inlet 

Meesured Section Number 28 ,; " '2 hi::: 
Location NW Sec 8, T1SR19WKeniaOuadA·7 Described BV 
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1-
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wnliam Morris 

Sedimentary 
Structures and 
Descriptions 

Clast-supported .pebble 
conglomerate 
Ripples 91 LCP4·13 
Planar-laminated sandstone 

Massive to normal-graded 
sandstone 

91LCP4-12 

Stratified conglomerate 

Clast-supported conglomerate 

Matrix-supported conglomereate 

Massive sandstone 

Matrix-supported conglomerate 

Massive sandstone 

Stratified conglomerate 
Clast-supported conglomerate 
Matrix-supported conglomerate 
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~~ AReO Alaska, Inc. 
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MEASURED SECTION FORM page..!- of _5_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP101 Formation(s) Pomeroy Arkose 

location Chtnltna Bay (Seldovfa D-8 Quad, secs31,32,T3S,R21W). Described. by S. W. Kru~1t 
Measured Section MS XI Pomeroy Arkose, Chlnitna Bay, Alaska Peninsula Date 20--22 1 1 

Depositional 
. Environment 

..J 
W 
Z z 
< :t: 
U 
0:. 
W 
t-
Z -W 
a. 
9 
CJ) 

~ 
..J 
W 
0 
0 ex: 
0.. 

...l 
W 
Z 

203-

~ 
:t: silt 111~ ~ ~02-: 
9 201 .-a: .. __ 

en 

Descriptions, Sedimentary Structures. 
Samples, Fossils, etc . 

Amalgamated massive to weakly bedded IClJJlWnCll\tIJ.I 

arkose (feldspathlc litharenite) •. gray weathers 
internal and basal channelling common, oecaSI(>naJU 
pebble lag is 50:50 volcanic:granltic. 

(covered) 

Finely Interbedded mudstone, siltstone and fine 
sand turbidites (1.S·5"). 

-

-
Massive to moderately bedded laminated arkosic -
sandstone, gray weathers buff, noticeable biotite, : 
trace calcite cement, minor channelling and 
cross-bedc:iing. Minor sltty partings between 
better bedded sands. 
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~ -.. AReO Alaska, Inc. 
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MEASURED SECTION FORM Page_2_ofL 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91LCP101 Formation(s) Pomeroy Ar1<ose 

location ChlnUna Bay (Seldovia O..a Quad, sees 31,32,T3S,R21W) Described by S.W. Krueger 

Measured Section MS 27 Pomeroy Arkose. ChlnitnaBav, Alaska Peninsula Date 20-22 June 1991 
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--------------
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l­
I­
l­
I­
l­
i­
l­
i-

Descriptions. Sedimentary Structures. 
Samples. Fossils. etc. 

I- . 
i- Monotonous sequence of coarse to pebbly 
t: arkosic sands (feldspathic Iitharenite). 
I- amalgamated massive to moderately bedded. 
t: gray weathers buff to light gray, abundant 
: cut-and-fill crossbedding. abundant channelling 
_ with pebble lag --.-
l­
I­
i­
l­
I­
i­
l­
i­
l­
I­
l­
I­
i­
l-
f: (fault. N54E 72NW. horizontal 
I- grooves. unknown offset> 100') 

t: (fracturing is abundant in 
:: the vicinity of small faults.) 
l-
I-
l-
I-
l-
I-
l-
I-
l-
I-
l-
I­
i­
l­
i­
i­
~ 
l­
i­
i­
l­
i­
l-
i-
l-
i-
l-
I-
i-
l-
i-
l-
i-
l-
I-
I-

Monotonous sequence of coarse to pebbly 
arkosic sands (feldspathlc litharenlte). 
amalgamated massive to moderately bedded. 
gray weathers buff to light gray, abundant 
cut-and.flll crossbedding, abundant channelling 
with pebble lag 



~.... AReO Alaska, Inc. 
~". 

MEASURED SECTION FORM Page _3_ of _5_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91lCP101 Formation(s) Pomeroy Arkose 

location Chlnitna Bay (Seldovfa o..a Quad. sees 31,32, T3S,R21W) Oescribed by S. W. Krueger 

Measured Section MS 27 Pomeroy Arl<oS8, Chlnttna Bay, Alaska Peninsula Date 20-22 June 1991 

! f i§l§ 
:IU~ I~ 

Height or 
~pth (ft) 

480 : 
--------...; --------

440 --------------------
400 ----------.. ---------
360 ------------------
~~n _= 

Grain size ~ 

DepoSitional 
Environment 

~ I ~ !, t ~ ~ I Descriptions, Sedimentary StNctures. 
) Y _ j I ,~ samples, Fossils, etc. 

~'~!l.j~ttl~""'r-t~I--______ --I 

(f) 
o 
z 
Ci1 
~ 
..J 
W o 
o 
a: 
a. 

en o 
z 
~ 
~ 
..J 
W 
o 
o a:: a. 

-

=. 

---
---
: .:.ji,;.f -
-: ~~; 

: t:~-::~~ --------

--- ::: 

i--,... 
:----,... 
--l-
t­
I-­
t-

---
Monotonous sequence of coarse to pebbly -
arkosic sands (feldspathic IItharenite). : 
amalgamated massive to moderately bedded. -
gray weathers buttlo light gray. abundant : 
eut-and-fill crossbedding,. abundant channelling -
with pebble lag. : --

~ (convolute bedding, flames) 
r 

---
l- -
I- -
~ -I-- .... 
l- -
i- -
:: (stacked channels) 
l-

---
i- -
I- -
;: (complex internal scours) 
fo-

-,.. 
-

i- -
:- -
:- -- .,.; 

- -
:- -- -'- .-- --- -- -- -- -
'- -- -
: (convolute bedding, flames) ------:.. ---------------
:--0--
:---:.. -
:­
i-

I-
I-

---

Monotonous sequence of coarse to pebbly -
arkosic sands (feldspathic litharenite), : 
amalgamated massive to moderately bedded. : 
gray weathers bUff to light gray, abundant _ 
cut-and-fm crossbedding, abundant channelling : 
with pebble lag. -
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MEASURED SECTION FORM Page~ofL 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91lCP101 Formation(s) Pomeroy Ar1<ose 

location Chlnltna Bay (Seldovia 0-8 Quad, sees 31,32,T3S,R21W) Described by S. W. Krueger 

Measured Section MS'El Pomeroy Arkose. ChinHna Bay, Alaska Peninsula Date 20·22 June 1991 

.Depositional 
Environment 

Descriptions. Sedimentary Structures. 
Samples. Fossils. etc. 

(covered interval) 

Monotonous sequence of coarse to pebbly 
arkosic sands (feldspathlc litharenlte). 
amalgamated massive to moderately bedded. 
gray weathers buff to light gray, abundant 
cut-and-fBl crossbedding, abundant channelling 
with pebble Sag. 

~ . 

Channelflzed pebble conglomerates 
/' (clasts 65:35 volcanic:gran~ic). 

Gray laminated muddy siltstone. 
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~~ AReo Alaska,lnc. 
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MEASURED SECTION FORM Page Lof_5_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91LCP101 Formation(s) Pomeroy Arkose 

Location Chlnitna Bay (Seldovia 0-8 Quad, sees 31,32, T3S,R21W) Described by S. W. Krueger 

Measured Section MS Z1 Pomeroy·Arkose, Chlnitna Bay, Alaska Peninsula Date 20-22 June 1991 

Height or 
Depth (ft) 

800 --------...; ----------
760 :: 

... ---.... 
-------------

720 : 
------------------

680 -------------------..... '1'1 

Depositional 
Environment 

en 
o 
z 
< en 
~ 
...J 
W 
C 

~ 
a. 

Descriptions,Sedimentary Structures. 
$amples. Fossils. etc. 

- -- -
~ -
~ -- -- (top of section .at low tide obstacle point) -- -- -
~ -
~ -
~ -
~­
~-
~ -
~ -
~ -
~ -
~ -- -1--
~ -
~ Monotonous sequence of coarse to pebbly : 
!- arkosic sands (feldspathlc litharenite). -
:: amalgamated massive to moderately bedded.: 
- gray weathers buff to light gray, abundant -
: cut-and411l crossbedding, abundant channelling : 
- with pebble tag. -- -- -- -- -- -- -- -- -- -- -- -- -
~ -
~ -
~ -
~ -
~ -
~ -~ -
~ -- -
: Gray muddy siltstone. : 
- -- -- -- -- -- -- -- -- Monotonous sequence of coarse to pebbly -
: arkosic sands (feldspalhlc itharenlte). : 
- amalgamated massive to moderately bedded, -
: gray weathers buff to light gray, abundant : 
: cut..and-fftl crossbedding, abundant channelling -
_ with pebble lag. : - -- -- -- -- -- -
;:: (convolute bedding, flames pointing N90E.) : 
~ ,.., , ''',,'' -



~ -... ARea Alaska, Inc. 
~~ 

MEASURED SECTION FORM Page..l.- of ~ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chln"na Bay (Seldovia 0-8 Quad, sec 3O,T3S,R21W) Described by S. W. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlni1na Bay, Alaska Peninsula Date 4 August 1991 

,. == .r:.~o' &.- '-c-
::J c: 

C/) .g ::J He ight or 
lSI !e De pth (It) 

] ... Q~·~~i OS 
g.~& ~...,.:. 0 

80 

60 

40 

20 

o 

--,... 
--------------------------------------------------
---
-
-----
---------------
--

Grain size g' g' 

Depositional !::! j ~ ! ~ ~ ~ ~ ~ ~ ~ Descriptions, Sedimentary Structures, 
Environment i .; i "1'; i ~ j (/) £ Samples, Fossils, etc. 

C/) 
a z 
~ 
C/) 

~ 
...J 
W 
a 
o 
cr: 
0. 

h; ~ I! ~ Itl! Ul f..,.,11t-----________ ...... 

: }f.mt~~~ I: I :: Graded sand with stacked channels at top. :: 
- • •• ·/.\."!.\.·/.· •• ·tr.:.\.:·~.: - -

I:::::: I - -~ II !.! § Laminated vclcancleldspathic sandstcne, ~ 
- :·.:· ... ::-:::v ..... ~.j! ~ Graded sandstone, coarse to fine. : 
- \'!j!:4$,:: j f-- -

~ -
: :~?}~$t:~:] ~ MassiVe coarse sandstone. : 

f-- -: :ff./!!4 ~ Laminated fine sandstone to medium grained : 

: .. ~ i:.:- E amalgamated sandstone. :: 

: :it.~ "'. ~ (2;5' laminated sandstone clast) : 
- t::-:;: .. q- f-- (flame structures SSOE in fine sandstone) -
-~~~~ ~ . -
: :~:~~~~.\:..}~~~:} ~ ~~~:tdb~~~~ with laminated fine sandstone clasts .: 
~~~ ~ -

- .. ~;:.:~ l I r: Graded sand with mud rip-ups at base. : 
- ~.~::~:~~:{~ ~ -

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

214· -
ss -: ------ ............... --

:~~~~~~ 
-~II~>..~~ -·.m .. "N..~ ..• :~~.~ -~'.~-"";'" : \~-.:;}:lff·:.~ 

~~lli~ 

r- Laminated fine sandstone. -
f-- -
r- -
r- -
~ -
~ -- -
r- -
'- -- -- -
: Amalgamated sandstones. Coarse to pebbly : 
r- volcanofeldspathic sandstones, dar1< gray, -
: weathering light gray to buff. Some pebble : 
- stringers in lag deposits, some low-angle -
: cut-and-fill cross stratification, grading common. : 
- -- -- -- -- -- -- -- -- -- -- -- -- -- -
: (abundant fracturing of sandstones) : - -- -- -- -- -
~ -
~ -
f-- -
f- -.... 
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~-... AReO Alaska, Inc. ",.. MEASURED SECTION FORM Page_2_of~ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chlnitna Bay (SeldovtaD-8 Quad, sec 3O,T3S,R21W) Described by S.W. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlnhna Bay, Alastca Peninsula Date 4 August 1991 

~ - . Grain size 01 "'c: $ ,-'2= e 

ClJ
B if ~ :5 Height or Depositional ~ 2,: & ~ i ~ ~ ~ ~! Descriptions, Sedimentary Structures, 

i -e Depth (ft) Environment Y ~ rv 1 y ~ ~ A en 0 Samples, Fossils, etc . 

. dU~~ Ii> 160: };J.1~~:iIUihut~it~': __ ------------I: 
- ........ '" Ii: : 

G '-' 

>-e 
Q) 

E o a. 

~ ~ ~lj!iJ II g =~~~~:::~~~::: C::~~III. some ~ 
- •••• ~ ••• ;,6~. , ; r- -
- .~.,'\l , j ! r- : 
.: - :·~ .. :~~··:}if: I l ~ Massive coarse sand with 10· shale rip-ups. : 

- 'ii ~ -: : ::~~}~%~:t~tl ! ! ~ Sequence of bedded coarse to fine sands, many : 
- '.' ...... : ...•• ::. I. i., I- graded. Finer sands tend to be laminated. -

140 - '.' ......... :.! It- -
- .~!i,l I- -
- ..... ,1 j r- -: :~;:t~% 1 ! I ~ : _- : ,.;,.,\.,".... " i ! ~ (all sands are medium to dark gray, : _ 

- .~.:~'~. . '," ! weathering to light gray to bUff.) -

: 

••••. 1:::. " :":. I-216 • - : ..... ::..:::~ ... : .. : I- -
- ..... ~.-....... I- -

: ss: ::!ij;X:~: i I ! ~ : 
- - .- .' , iiI- -
- - i... j I- Amalgamated beds of coarse 10 medium -
- - i r- -- - ill- volcanofeldspathlc sand, lots of cut-and-fill, some -
: Cf): ! ':j ~ pebbles as lag depoSits. : 
- 0 - i r- -

120: ~.: 1.: IE: 
: Cf): l,:.,i r- : 
- ~ - ii I- -
- w - j' I- -

: 0: I ~ : 
: ~ -.~ i ! ~ laminated fine sand, well bedded. : 

-
- -~ i : '---

~ i r-- - ·:~:.:I:':'~ i ! I- -

:
- - ·····I····!~: i" r- -- ~~:~::t~:·:'.~ t Graded volcanofeldspathlc sand. --.;U.,: ....... :-~ r- -

- ~:! ~ -- ~ ji r- -
: /. ' 1 l ~ Uminated fine sandstone, disturbed bedding. : 
- . . r- -

100 - SLUMPS - ""\,,:,,.~:.~~i ! ~ -
_ \ _ ~':~~':~\':i .. ~':~~':. ' i I- Graded volcanofeldspathic sand. _ 
- andesite\ ~""~"~'''': 1 r- -
: clasts -~ I ! ~ Uminated flne sandstone, disturbed bedding. : 

: 215·-~"" .~:j ::: - Pebble conglomerate amalgamated to top of : 
- ~ -_ .~~~'~~;::~.f.:;~:!; \' ;: underlying bed, with brown hornblende andesite -
- z - X·:~~::f:i."":":~ L- as 50% of clasts. -- ••• " •• , ••• ".-. 1'-- -
- ~ - ':::::;~~::::if.:.:~ I ~ -

: « : ~ .. ~!. ... '-f.~':~~'i:~ I ~ Coarse to pebbly volcanofeldspathic sandstone. : 
- I- - : ....... ~'.~:~~:-~~'i;..:;;. ... I I- Amalgamated beds. Abundance of unusual brown: 

:: ~ :: ~~~~fj~i~~~}'1 ~ hornblende andesite clasts (20% of pebbles). : 
- 0 - ··4~;j;~ .. ,::.;:~:~~~;,;.: I- -
_ a: - .. ".:.~~... I- -

80 - a. - '·f.·*·~-*.'t~·::~.J I- -.. 
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MEASURED SECTION FORM Page_3_of~ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chlnitna Bay (Seldovia 0-8 Quad, sec 3O,T3S,R21W) Described by S. W. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlnltna Bay, Alaska Peninsula Date 4 August 1991 
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Height or 
Depth (ft) 

Depositional 
Environment 

240 - t::I 1 - - .~~~.~:~~: .. ~.: ! 
: - .~.:.\: .... > ... \.:. i. 
_ : ..... ~l.:~ , 
- - . 1 j 
- - i: 
: 220·: 1 j 
- mdst - ! .... 
- -! _ _ i 1 

- - i i 
-_ - i 1 
- 1 

220 ~ ~ ~~ I 
~ <: - : 
-.....JI- - i 

: UJ :-:V j = 8 ! 
~ ~ :. ;=~. I 
- -! i 

- i' = - i j 
- 219·- l! 
= mdst: ! '.;, = : 55! 1 

200 : : i' ~~ I ! - -; i 
- - L..' 1 
- - ; 

! !!\ I ; 
- -- -- -
: : l 
- - i 
- - j 

180 ~ ~ II I 
- - I 
- - i - en .... i 
- 0 -~ .. : .. ,~ I - Z - ~.:.~ 1 

- <: - .:.:~'.:g.;y. i _
en _ ",ll.~:"~::·."'·:: ! .: .. *,.:-- <: - ./ .......... I 

= ~ : ~~~i~;~, 

, 
I 
I 
1 
i 
! 
~ 
1 , 
! 
! , , 

I 
! , 
I 
! , . 1 , 
I 
~ , 
i 
! 

i • 
! 
i • 
1 
1 
~ 
i 
j 
~ 
~ 
! 
: 
i 
I , 

:: gs : w~~~·~~~l 
_

00: ........... ", ~ 
a. -~ I 

160 - . 
~~~rT'----lli:-~._~.""..-.........-

~ 1\. ~!J\. ,L l~U. ~u.) 

Descriptions, Sedimentary Structures, 
Samples. FOSSils, etc. 

- -- -
: laminated volcanofeldspathic sandstone. : 
- -- -- -- -
;. Massive to weakly bedded mudstone/shale. ; 
f- -
I- -
I- -
I- -
1--

I- -
I- -
I- -
I- -
~ -I- ..-
:: (covered, probably mudstone/shale) : 
I- -
I- -
I- -
I- -
f- -
I- -
~ -
: Massive to weakly bedded mudstone/shale with thire 
>- interbeds of laminated fine sandstone. -
~ -
I- -
I- -
I- -
I- -
I- -
~ -
I- -
I- -
I- -
I- -
I- -
f- -
I- -
I- -
I- -
~ -I- -
f- -
I- -
f- -
I- (covered. probably mudstone/shale) -
f- -
I- -
f- -
I- -
~ -I- -
f- -
I- -
f- -
I- -
f- -
f- -
~ -
f- Amalgamated coarse to fine graded volcano- -
: feldspathlc sandstone. Medium to dark gray, : 
: weathering light gray to buff. Abundant cut·and·fill : 
_ crossbedding. some pebble lag. -- -- -
: laminated fine sandstone. : 
~ -
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove,Chlnltna Bay (Seldovia 0-8 Quad, sec 3O,T3S,R21W} Described by S. W. Krueger 

Measured Section _..:.:M~S::..:29=-..!Po...=.:.:m~e:::..ro:="YL::;:A:.::~:.:o::.se::JII....:C::!h!!:ln:.:.!lt:!!na-=::...:B::!a:.lY'-L! .:::A:::!:la:.:sk:!!a:=..!..P.:::.en~l:.!.!n:.:=;su=.:l:.=a___ Date 4 August 1991 

~ 
... Grain size g' 01 

:c :5 .... .s 
0 a. c: 

Height or DeposHional ~IMJ!~§E~~ ~ § Descriptions, Sedimentary Structures. .c: 
.~ 

;:, 
(J) 

! Depth (It) Environment IV1V)Y~ .. ~ Samples. Fossils. etc. a) 

~!l ~,~ 
c: l'~!I!~lili ~ en lilt 1i A th ~ 

320 - ..... : 

I 
f- -- - ~ f- -- - f- -- - ! f- -- - f f- -- - f f- -- - : f- -

W l ~ - -

I 
f- -- 0.. - j 
I- -- 0 - ~ I- ... 

- ...J 221 o- j f- -- (f'J 

mdst : 
! 

1 
f- -- ~ ~ ~ f-- Massive to weakly bedded mudstone/shale. -- ...J -

j 
; '- -- w -
I ! 

- -- 0 - ,... -- 0 - : "- -- - l ! - -- a: - 1 ! ,... -
300 - 0.. - : 

~ ~ -i i - - ; : I- -- -

I 
~ i f- -- - j I- -- - : i 

f- -- - i I- -- - I f- -; - - ! 
I- -- - i f- -- - ! - -- ~ - (Laminated sand channel fill.) --

~tlJ 1 

- -- - - -- - - -- - - -- - - Graded pebble conglomerate to coarse -C!) - - Z%1~~~ I - -(/) - ...J - - volcanofeldspathlc sandstone. -
~ - w - - -- z - .... '. '1i -<: \:it4·i;··::~f«::·~~ ~ -
>. 280 - z - I- -e - <: -

Itt1J I 
f- -- :J: - I- -C!) - <.) - f- -E Amalgamated medium to very coarse 

0 - w - f- -
0.. - 0.. - I- volcanofeldspathlc sandstone. Cut·and·fill -- g - f- -- - ~ cross-beds. some pebble lag. -- (f'J - .... -- - \i+ ............ ~ ! ~ -- ................. I 

I- -;: .... :.· .. ·1;:.: I - - i I ~ -- - ~.~~ .... Laminated volcanofeldspathic sandstone. -:::.~::,:\.,,:. : - - i ; .... -- - .. ;.:.~ ; i .... -- - i i I ~ -- - j I f- -i - - i 
I .... -- - ! ~ -: i - - , I- -

260 - - i I ~ ... 
- - ! : I- Massive to weakly bedded mudstone/shale. -- - : ! I- -- w - I i I- -- 0.. - i I- -- 0 - i ~ I- -- ...J - i j I- -- (f'J - ! I- -

~ 
; - I I I-

Laminated volcanofeldspathlc sandstone. -- - :'::::m~ i I- -- ..J - i ~ -- w - I I I- -a : - - : 
~ Massive to weakly bedded mudstone/shale. -

- 0 - 1 -- a: - i • I- -0.. ! I - • I- Laminated volcanofeldspathlc sandstone. -- i I- -
- - j f- -- - ! • f- Massive to weakly bedded mudstone/shale • -

(i r( In H24Q - - ~ ! f- -
.~. 'v •• V. __ VJ 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91LCP1Q4 Formation(s) Pomeroy Arkose 

Location Clam Cove. ChloHna Bay (Seldoyia 0-8 Quad. sec 3Q.T3$.B21W) Described by $. W. Krueger 

Measured Section M$ 29 Pomeroy Arkose. Chlnitna Bay. Alaska Peninsula Date 4 August 1991 

:/l -~ :2'2.1:: 
,g a.. ~ :5 Height or en .g 

G) ~ Depth (ft) 
~ ~g~c: CiS 
18.~i ~j; ~ ~ 

400 ....; ------------------
380 ----

~ --------------
360 : -------------------
340 -------------------
320 -

U ..... LJI1L 

Grain size 

Depositional 
Environment 

Descriptions. Sedimentary Structures, 
Samples. FOSSils. etc. 

~ 
Woo 
00 
Oz 0:« 
0..00 

ill 
a. 
9 
00 

~ 
...J 
W 
o 
o ex: 
0. 

~'." 

: '!:.;,: .... .: .... ,: .. :! I E Amalgamated sequence of medium to coarse .: 

i i . ~ volcanofeldspathic sandstones. with a few pebble : ! § stongers. ~ 

i - -,- -
l ~ -
i 1- -

i ;: MassiVe to weakly bedded mudstone/shale. : - -- -- -- -- -
~ II s (covored. probably mudstone/shale) ~ 

I:llIllll~:1 • l i.' ~ : 

~ I ! ~ Into_ed laminaled medium sandSlonos and ~ -~~. I !.;,. I I ~ silty mudstones. .: 
........... :. i ~ -

- :;:::,':'.:;: (:.! 5::::: I- -- ,' ....... , .. I ~ -
~ -me' .. .' 1 I- -

a: : .-! ... J ~::. t : 223·- ':::: .. : .. : .. ,,'.:::-. ~ -5 ss - :::;·~'~··:·~~··~~·:~·:'i·· ~ : 
~ : r;;;;;;i~$.1 I !- Stacked sequence of channellized sandstones. -
~ - '~'~~~":~'~',:l&~ I ;:: Each shows scour at base. pebble lag. and : 
z _ ~~:t .. :¥.! 1 ~ grading upward to laminated medium sandstone. : 
« _ .. :::::.:...\:.~.~.~ ! ~ lowest unit contains a horizon of mud rip-ups to _ 
::c - ,. , .• ' .' •••• : I- 3- -
() - ~~~~~~~~~~:~ ~ . -
ill . . . '. ,.,'. · .. a f- -

0. - 1=I?ij! i ~ -
9 222 .: i! 1 ~ Massive to weakly bedded mudstone/shale. : 
rnmdst- ~l! I- -

~'''~$.' : ~ -:: ~~~~i~2~~ i:: : 
: :?~~::.;~~~~ I ;: Graded sequence of intraclastal conglomerate, : 
: 0}t~~~~};\ll ~ pebble conglomerate. and coarse to medium : 
_ ;:.:·:.,'!,,:.:,:,'i,:.· !- Yolcanofeldspathlc sandstone. Abundant mud -
- :;::r-.~~.\;:.,:~:"ftf:- trip-ups at base grade upward from clast supported_ -
- '~·'~·:::.~·"~'i:.":.:":·.":. ,----~~:iii\;iS ~ to matrix supported. : - .~ '. ~ -
- I ~ -

.- - I!- -
~ -! I- -
...J -! f- -

~ ~: i ~I-I- Massive to weakly bedded mudstoneJshakt. -_-
o - i 0:9 - i f- -
a.cn - i f- -

u.~~~~~~--------------------------~ 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chlnitna Bay (Seldovia 0-8 Quad,sec 3O,T3S,R21W) Described by S. W. Krueger 

Measured Section MS 29 Pomeroy Mose, Chinitna Bay, Alaska Peninsula Date 4 August 1991 

'" ~ o 
.r:. en Height or 

Depth (tt) 

Grain size g g' 

Depositional ~ ~ "J ~ ~ E ~ ~ ~ ~ 'g DeSCriptions, Sedimentary Structures, 
Environment v v I 'V I ~ f ~"en & Samples. FOSSils. etc. 

h~~ i ~ ~ ttll il! r1:,.;.·11--________ --I 
480 : : ,';',\"W'N-: ! ~ : 

- - : ~ -

~ ~ I ~ ~ 
- ....; ! - -

-1 l 
: ~_ I:. - ~ _ : Amalgamated medium to coarse volcano- : 
_ : I. . - faldspathic sandstones. with abundant cut·and-fill. -
: t usually with some pebble lag. -_ _ : i ~ _ 
- - r -
- - f- -
- - f- -
- C/J - f- -

460 - 0 ... ~ ... 
- ~ - f- -
- ~ - r -
- en - - -- « - - -
- f- - '- -
: u:l: l: : 
: §: I: :: 
: g:: ~.J i: : 
: -f~~I: : 
: - :.:!:'!::\~.\.:.:'.;::.<.: ,1: : 
- ::.~'.:~;.:.;.~ .. I - -
- - "';j'i"';;~' i - -

: : ::::~~i:~::·:~~~:: i j: : 
440 ... ... .\.:;.-/~.'::.;!~ ... i i-Amalgamated medium to coarse volcano· -

: ....., ~ •. :.::.\.: .. ':.: i ; : feldspathic sandstones, with abundant cU1-and.fill, : - ~ ~???~tt·.; I - usually with some pebble lag. Horizons of -
- ::: Ilt'i:.I::1;:'f;.., I -_ abundant mud rlp-ups indicate erosive nature of_ -

:: -:'~'::::'~l··'·; ! - deposition. -
- - .. ':\ .. : ..... '::.\. l I ~ -
- '\':'~" . f- : 
_ _;:;~~:. ":1.:.' :.: ~ _ 
- - .I· •• ·.~~:. : r- -
: en -~.~~~! f- -
_ C

z 
- . .;.:.Yr.~ I : (fault. high angle to bedding. normal throw> 501 : - - .\ ..... . ·~·I ! - -

- ~ - ::..~~.:X·;?~.< ,i - -- - .-............. ~ - -- « - ~ ......... .: ....... ,- -
- I- - ... :: .. ,: .... :: ... 1.:. ! r -

420 _ -J _ ·1··/'.···/·· I ~ _ 
_ w _ .;:.~.~.\::: . .:~. I I-
_ C .\'."~'. I -: ~: ~t~t~~~~t~! : Amalgamated medium to coarse volcano- : 
_ a.. _ .~iX.::~:.:.::~\~~. _ feldspathlc sandstones, with abundant cut-and..fill. : 
- - W'·I.:~:~'I;~. - usually With some pebble lag. Pebbles mostly -
- - .-:.'':;.'1;.':.-\':.'':. -_ green volcanic (60%) and granitic (40%) ..........._ -- - ...... ~}>.~/:ijj ",...-:: : *.~~ J 2 ~: ~ ':s~n;t::~~~n~ht:: ::'uff. : 
- ~ \';-':,~\':~::'.: - Medium grained sands show larrinaiion WiIh no -

~ ~ tt~~~. J ~ evklence of ~otu_"n. ~ 
- - :~:~~~""':~~";~!"l '- -
-1 - -

~~~~~~ __ ~400~~~~ ________ ~-\~A:~~~~_~~"_!______ - -
ML .1. ata eport No. 203 .- 1371226 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s} Pomeroy Arkose 

Location Clam Cove, Chlnftna Bay (Seldovia 0-8 Quad, sec 3O,T3S,R21W) Described by S. W. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlnftna Bay, Alaska Peninsula Date 4 August 1991 

e 
(!) 

E 
o a.. 

560 -------------------
540 --------------------
520 -,.-------------------
500 -------------------
480 -

LJML. J.,. ata Keport No. 203 

Grain size g' ~ 

Depositional ~ A ~ ! ~ l E 1 ~ i ~ Descriptions. Sedimentary Structures, 
Environment 1 v 1 v I W ~ ~ A ~ Samples, FOSSils. etc. 

C/) 
C 
Z 

~ 
~ 
....J 
W o o 
a: a.. 

CI) 
c z 
~ 

~ 
w 
o o a: 
a.. 

h;~ l! ~ i tllll! t~lit--_______ ----t 
- , .• ::/,#:: .. 1;:' l !" I- -
- •••• , •.• , ........ I f- -

: *1~~~:~:l~\. ! ' .. :1.:: : 
- , ... :: •. : ..... , .... , ... ~ f- Graded volcanofeldspathic sands. -

:ii~1 ~ ~ 
,~ -- :~):,,:.":/""""":': i f- -
. I- -

:~ ..• ';;.~ ~ Co"lllex bed showing abundant mud rip-ups at : 
- ~ I- base, and soft sediment folding in the coarse sands -

i- be -_ ..- ave. _ 
- f- -
- f- -- ~ --..- -- - --..- -- - -- - -- ~ - ' -
- '··.···· .. ,;,····:'·:··· .. ·i·a :: Graded volcanofeldspathic sands. :: 

:~~wW! ~ -- ...••. ~::\, I- -
.~'!~ ... :.:.: .... ::,' ... ,. : '- -

- ::.-;:.:: .... ::,.: ... , •..• ' ! r-
- .... :.-.;: ... ::.~:: ..... : .. 'it.~ .. ,t: : 
..: '·~:~·:·:::·:,:':::·.:1 1 ~ -

~ t~ifi~ § (abundant green vo~nie and granHie pebbles wOh ~ 
- ,;::",':.:.:.:.'::'! ! 1-1- mud n'p-ups to 4") _-- ..... ~ ....... ': : 

- :;"l:\'~:::'~':~~: l i I- -

: ~>'~:;':~.:~,:i..: 'Ii I ~ : 
: :~HH~~~~~! I:: : 
: .;:.:;'N:;··... II 1 t: : 
- :~.:,f:!J..{ 1 ~ -
- ·:::~::{i:~~{. I l t: j ~_ -
- ~.:.~.:.~ .•.• ~,:.. I ; ... '- _ - \ ••• ,' •• ,' ..... , I' ; - ,:,1-::,:" I I- -

~~~*~~ll § ~ 
- :':W.-:·.·,:.~:·:~! i I- -
- ~:""':'~~'! i I- -
- \":;~~~'/~ iiI- -
- ,":;1. .... : .... :.: ! ... Monotonous sequence of amalgamated medium to -
- ~~~W~·;'~;~l' i t coarse volcanofeldspathlc sandstones. with --
- ~:':\':'.:"~''':O" l r-- :I"::'I:{/~.":\ i ~ abundant cut-and.fill, usually with some pebble lag. -
: ~~:~:~~:'\~~::. I ~ Pebbles mostly green volcanic (60%) and granitiC : : ~fIi.*~~~~~~~~ :: (40%) types. Dark gray sandstone weathers light : 

:~;;::.:I.w.:.::;~ _ gray to buff. Most beds erosive into top of _ 
: {;.~;::~~(~§~. j ~ underlying bed. Medium grained sands show : 

H~~$i ! ~ ~-w~ no -~~ ~ummlon. ~ 
1001. 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chlnltna Bay (Seldovia 0-8 Quad, sec 3Q,T3S,R21Wl Described by S. w. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlnltna Bay. Alaska Peninsuta Date 4 August 1991 

Height or 
Depth (ft) 

640 -------------------
620 ---------------

ell -
(f) -

~ : e 600 : 
ell _ 

E -
d: ----------------

580 -----------------
--

560 -

Grain size ~ ~ 

Depositional ~ I ~ ! ~ § ~ ~ ~ ~ § Descriptions, Sedimentary Structures, 
Environment I v 1 v I v ~ ~ ... C) Samples, Fossils, etc. 

W 
Q. 

9 
(j'J 

~ 
...J 
W 
C o 
a: 
Q. 

~I~~l ~.~ itllll! ii ..... lt-________ ~ 
- \:~:~ r- -: :~:·:x·_:",,::"-::::: : 
- " ••...• : •••••• ::.. i- -

- ·.~~.::.i.:~:P. r- -- ........ :...... '- -
-- ··:·::..':i·~·i .. ;···: '- -.... .' - -
-R~~~~~~ - -.................. , - -

• "I~' "1'/,;,' \:'::' • 
- .: ... ~ •. : ... ~ : (Low-angle chevron laminations may : 
- 'i"i.'.'l.'.~.\:~ -_ represent fossil sand waves.) -_ _ ·~·":·~:·::·::·~~i:.~ - .. :.:: ..•..• :~:::~:.;{.~{.:.\:, - -
- ... :.:~ . .::~~\~:~ .• ~~ -- (Thick pebble lag.) --- .~.';.:,,".j;i.:::., i;I.. 

227. 91 - -- -
mudstone 

w 
a. 
9 
(j'J 

~ w 
c o 
a: 
a. 

- ':"""'i'~'N .,...;',.;' .•.. 
- ··.··.V:~ ... \i. - .. ,' .......... :\". 
- .:':.{": ........ ::'S. ...... 'I 

"'·0 .......... .. 

= 

"., •. " ........ ".-

~ -r- -r- -
i- -
i- -
r- -
i- -r- -
i- -
~ (Mudstone rip-ups.) : 
r- -
i- -
r- -
i- -
r- -
i- -r- Interbedded mUdstones in a sequence of .... 
:: coarse to pebbly feldspathic litharenites. : 
~ Most beds are complex amalgamated sands -
~ showing general fining upwards. Ihtamal and : 
r- basal scours common, frequently showing -
t pebble lag of granitic and altered volcanic : 
:: lithologies. Lots of low-angle cut-and·fill : 
i- crossbedding. Interbedded mudstones -
~ appear to be pelagic deposits between sand : 
r- deposition events and are typically scoured -
:: by overiying sands. : 
i- -
r- -
i- -r- -.... -,.. -... -.... -
~ -• • r- -
r- -
r- -r- -
i- -r- (Abundant fresh brown hornblende andesite clasts. -
~ Probably rvpresents a contemporaneous andesitic : 
r- eruption.) -
i- -
i- -
r- -r- -
i- -
r- -
i- -
~ -
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chlnn"a Bay (Seldovia 0-8 Quad, sec 3O,T3S,R21W) Described by S. W. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlnttna Bay, Alaska Peninsula Date 4 August 1991 

Grain size ~ g 
~ i ~ h j ~ ~ ~ ~ 1 Descriptions, Sedimentary Structures. Height or 

Depth (ft) 

720 -

Depositional 
Environment ) .; ~ i 1 v ~ v" "~ Samples. Fossils, etc. 

~I~ ~! ~ ~ It II iii rl.-..olil--________ ...... 

------------------
700 : 

------------------
680 ---------

-----------
660 -------------------
640 -

lrNl~ L a a Kepo t No. 2U3 

------------. -
mudstone Sf I I 

w 
a. o 
-l 
(J) 

~ 
...J 
W 
Cl 
o 
a: 
a. 

w 
a. 
9 
(J) 

~ 
...J 
W 
o o cr: a. 

228 ._~ 

------------------

: 

t­
l­
t­
l­
t­
l­
I­
l­
I­
~ 
I--
~ 

'----------------
~ 
l­
t-
l­
t---------------
t­
~ 
l-
I-
l-
I-
l-
I-
l-
I-
I-
~ -------

Interbedded mudstones in a sequence of 
coarse to pebbly feldspathic Ii1harenites. 
Most beds are. complex amalgamated sands 
showing general fining upwards. Internal and 
basal scours common, frequently showing 
pebble lag of granitic and altered volcanic 
lithologies. lots of low-angle c\Jt-and-fill 
crossbedding. Interbedded mudstones 
appear to be pelagic deposits between sand 
deposition events and are typically scoured 
by overlying sands. 

- (Extensive cross-bedding, cut-and-fill.) ----------r-
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91 LCP104 Formation(s) Pomeroy Arkose 

Location Clam Cove, Chlnnna Bay (Seldovia 0-8 Quad, sec 3O,T3S,R21W) Described by S. W. Krueger 

Measured Section MS 29 Pomeroy Arkose, Chlnltna Say, Alaska Peninsula Date 4 August 1991 

V' .~ Grain size a CJI 

~ :c c ;t:: c: c: 
0 a. :::> c 

Height or Deposttlonal ~~KJ~N~t~~ i: '6 Descriptions. Sedimentary Structures, ..c: ::> ~ § (/) .g 
..; Depth (ft) Environment ivlvj!~ A Samples, Fossils, etc . QI f! ~ 

~il ~~.~ 
c: ~ ~ ; 11 ! ~ 11111 QI U5 11 til <!) 

- - I- -- - f- -- - I- -- - f- -- - I- -- - f- -- - I- -- - f- -- - I- -- - I- -- - I- -- - I- -- - I- -- - I- -- - I- -- - I- -
- - I- -
- - I- -- - I- -- - I- -- - I- -- - I- -- - I- -
- - I- -
- - I- -- - I- -- - I- -- - I- -- - I- -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - --- - - -- - - -- - - -- - - -- - - -- - I- -- - I- -- - I- -- - ~ -- - I- -- - I- -- - I- -- - I- -- - f- -- - I-

(End of section at SW end of Clam Cove beach.) -- - I- -- - I- -- - I- -
740 -

t~~~t 
.- ~ -- - I- -

- - I- -- - I- -- - f- -
Q) - - I- -
C/) - - I- -
~ - ss 229 e_ 

·~::~!·\;·'·:;V:~ I- -- - I- Coarse to pebbly feldspathic rrtharenttes. -« - - f~~~1tt{~tt~. 
I- -

>- - ~ - I- Col11>lex amalgamated sands showing -e - - I- general fining upwards. Internal and basal -
Q) - ..J I- -
E - LUCJ) -

~!~~~]%~ 
I- scours, pebble lag of granitic and altered -

0 - 00 - I- volcanic lithologies. Some low-angle -a.. - Oz - I- -- a:< - I- cut·and·fill crossbedding. -- (LCJ) - f- -
- - I- -

720 - - .- -
1.1. 
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ARea Alaska" Inc. MEASURED SECTION FORM 
Field Progrem Mesozoic Cook Inlet sto P No. ...;S:;.;;it:;:;.e .=.20~1 __ _ 

PSge _,_ of _,_ 

Formstions Naknek 
Meuured Section -:.:N~um.!.l:ber:::.. _______________ _ Date August 6. 1991 

Location Sec. line 819, ns R19W Kenai Quad A·7 Desc ri bed B ~ William Morris 

.... - - - - ~ .... 
'E - IG C 

GI"'tJ1 n S'2e "0 c: ~ C GI -;:) :> ~ .2 E 1: c: Sedimentary 

~]~ll~.~~ & () ..: 
..., .'1:: C 0 Structures and ..... en E en - J::. • " &. .s; c: \.. - Descriptions • - Q. CD C J&.J .8~i "5 ~~i a-iJ C!) (I) 4) ow 
0 ~, .. >.1: 8>oo.8tB ",Ii 

- - 1-

- - 1-

180' - - ,-
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160' - - -
- - 1-

- - :-

f- - - :-

140' - - -
- - 1-

- - !-

- - i-

f- 120' - - I-

- - 1-
91 LCP201-402 - -~ 

,- Sandstone bed do not have erosive 
- - 1- bases. 

C .'-.2 100' - - :-: :-ia -- Normal:graded sandstone E ~ - .. 1- Claystone & 
_. 

.x - - =~ 1- Symetrical ripples 
CD -. Rate horizontal and ver1ical burrows C - - .:.-:.:. I-.x 
IG Normal-graded sandstone z 80' - - := !- Pyrite nodules GI 

=~ ;; - 1- Current ripples 
'0 

.• 
f- ...; I/) - :-... ;t:: _. 

.8 en == Black mudstone rip-ups layers 
E - 8. - :-:. :- 91 LSP201-402 
CD CD 

E 60' - 0 - ~.-:= 1- Siltstone to very fine-grained 
CD '= GI ... - 1- sandstone. Structures commonly not C . 0 -0 .c - visible. locally ripple, horizontal lii en .-- - _. 

i-~ 5 laminated or massive. burrows are (j) 
_ . . _. ... r - - rare 

~ 40' - - ~~ 
1-

IG ~ 
J: - -3: 1-
g' l;::: Current ripples 
C - - 1-

(I) 1:-
- '= 

I- T abc turbidite 

f- 20' - -- I-
Tbc turbidite - - ::= 1-

- - -= 1-

=~ - - -- I-l= 
J llii t\.~J lun l~O. ":'\Ij • 1421226 



AReo A18Sk8~ Inc. MEASURED SECTION FORM 
Pege __ of ~ 

Formations Naknek Field Program Mesozoic Cook Inlet Sto P No. Site 202 
Measured Section ...!.!N~um!!lber=-_______________ _ Dete August 8, 1991 

Location N.E.Sec. 11, T10S R25W Iliamna Quad B·2 Described By 
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-
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-
-
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-
-
-
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-
-
-

G v:\..: ~ it !te)lor1 No. 203 

~ 
VI 

8. 
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CI 

~ 
~ 
o .r:. 

(f) 

-
-

-

- " 

-
-

• 

go "D 
.... C 

- ::I .... 0 

~ IX 

1- I 

-I-
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-l­

i- I­
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-
1-

:: I 
i-

I-

I-

I-

I­

I-

-
-
-
-
-
-
:­
:-
I­

i-

1-

i­

I-

1-

William Morris 

Sedimentary 
Structures and 
Descriptions 

Trough cross-bedded 
sandstone with symmetrical 
ripples 
Interbedded lenticular ripple 
sandstone and mudstone 

Fine-grained ripples and 
mudstone, Ripples both 
asymetrical and symmetrical 

Structure less (Bioturbated?) 
fine-grained sandstone 
91 LCP202-405 

92LCP202-404 
Coally Horizon 
Trough cross-bedded and 
asymetrical ripples, 
scattered organiC and woody 
debris 

91 LCP202-403 
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AReo AlaSka .. Inc. MEASURED SECTION FORM 
Pege 2 

Field Program Mesozoic Cook Inlet 
ill (...C,..p 102-

Sto P No . ...;S;;.;.A;.;;.IiI;;;.;292~ __ Formations Naknek 
Measured Section ...uN~um~ber=-_______________ _ Date August 8, 199~ 

Location N.E. Sec 11, T10$ R2SW Iliamna Quad B-2 Deseri bed By 
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-
-

~ -
180'-

-
-
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r 170'-

-
-
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-
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I- 120'-

-
-
-

110' -
~ -

-
-

100' -
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-
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-
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!-
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: -
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I-

1- l­

I-

--
-
-
I­

I-

I­

I-

1- I-

I­

I-

I­

I­

I­

I­

I-

I- I-

~ c -1: 
o en 

Wdliam Morris 

Sedimentary 
Structures and 
Descriptions 

91 LCP202-41 0 

Shell lag 
Interbedded mudstone and 
very-fine grained ripple 
laminated sandstone 

Symetrical ripples 
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...,~ ARCO Alaska, Inc. MEASURED SECTION FORM Page _,_ of _3_ 

"'". 
Field Program 1991 Mesozoic Cook Inlet Stop No. 91KAT101 Formation(s~aguyak FmnlUnnamed Albian 

Location Mt Pedmar seacllffs (Mt Katmal A-3 Quad, sec 19,T25S,R33W) Described by S. W. Krueger 

Measured Section MS 14 KaguyaklAlblan, Mt Pedmar Seacllffs, Alaska Peninsula Date 20-22 June 1991 

Height or Depositional 
Depth (tt) Environment 

160 

120 

UJ 
a. 
0 
...I 
(/) 

~ 224· 
....J w 
Cl 
0 c:: 
a. 223 • 

80 ....J 
llJ 
Z 
z 
< :c 
u 
w 222 • 
Cl. 
0 
....J en 

221 • 
220· 

40 

219 • 

GMC Data Report No. 203 

Descriptions. Sedimentary Structures, 
Samples, Fossils, etc. 

(covered stretch of beach) 

Thinly bedded laminated gray siltstone and 
mudstone 

Light and dark gray laminated fine sandstone, 
bedded. 

Buff weathering gray sandstone, low-angle 
trough cross-bedding, shell hash and pebble lag 
in scoured base, prominent flame structures 
near top. 

Butt weathering gray sandstone. massive. 
cannonball concretions, subtle low-angle trough 
cross-bedciing near base. 

Black sand, massive to weakly bedded. 
amalgamated. variably indurated. 

Ollve-gray muddy si~stone with light gray ropay 
concretions. 
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~-... AReO Alaska, Inc. 
",r 

MEASURED SECTION FORM Page _2_ of _3_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91 KAn01 Formation(s~aguyak FmnlUnnamed Albian 

Location Mt Pedmar seacllffs (Mt Katmal A-3 Quad, sec 19,T25S,R33Wl Described by S. W. Krueger 

Measured Section MS 14 KaguyakJAlblan, Mt Pedmar Seacliffs, Alaska Peninsula Date 20-22 June 1991 

240 

200 

Depositional 
Environment 

w 
a. 

213 • 

o 212 
-J 
(f) 

a: 
UJ 
;: 211· 
q 210· 
-- 209· 

208 • 

207 • 
226· 215· 
225·> 
tuffs 206 • 

205· 

204 • 
~~: 
201 

GMC Data Report No. 203 

--"' 

Descriptions. Sedimentary Structures. 
Samples. Fossils. etc. 

Gray silty mudstone. concretionary. 

(occaSional whlspy benton~e stringers 
suggest minimal bioturbation) 

/ 

Massive volcaniclastic sand. Floating angular 
volcanic chips w~h chlorite alteration. Dark 
green weathers buff gray. pyritic. Differential 
weathering suggests low-angle crossbedding. 
(condensed Interval· 8aum) 

Fine grained laminated sands. greenish gray. 

Gray silty mudstone with occasional very thin fine 
sands. Concretionary. some showing casts of 
large ammonites. 

(condensed Interval· 8aum) 
Gritty gray sand with some floating pebbles. 

(covered section of beach) 
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~~ AReO Alaska, Inc. ", MEASURED SECTION FORM Page _3_ of _3_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91KAT101 Formatjon(s~aguyak FmnlUnnamed Albian 

Location Mt Pedmar seacliffs (Mt Katmai A-3 Quad, sec 19,T25S,R33W) Described by S. W. Krueger 

Measured Section MS 14 KaguyaklAlbJan, Mt Pedmar Seacllffs, Alaska Peninsula Date 20-22 June 1991 

II) - Grain size Q CD 
~ :c '2 := 

~~~l~it~~ 
c: 

t 0 0.. ::J c: 
Height or Depositional 'E Descriptions, Sedimentary Structures, ~ :::> c8 (/J .Q ... ....: Depth (tt) Environment 'I vI Yl v " ~ Samples, Fossils, etc. CD ~ 

!jl ~~~ 
c 

~t~]t!~ till CD w III ttl AtO~ (!) 

- - ~ -- - ~ -- - ~ -- - ~ -- - r- -- - r -- - ~ -- - '- -
- - - -- - - -- - - -- - ,... -- - - -- - - -- - - -- - - -- - - -- .,.. - -- - - -- - - -- - r- -- - .... -- - I- -- - I- -- - I- -- - I- -
- - r -- - I- -- - .... -- - ~ -- - .... -- - I- -- - .... -- - I- -- - I- -- - I- -- - r-- -- - I- -
- - f- -- - ~ -- - f- -
- - I- -
- - ~ -
- - ~ -- - .... -
- - f- -
- - f- -
- - ~ -
- - f- -- - .... -- - ,... -
- - i- -

- - .- -
- - '- -- - ~ -
- - '- -
- - '- -
- - - -
- - - -

360 - 360 - - -- - - -
- - - -
- - ,... -
- - '- ---------------

320 -

........... ':' 
~ .•.•...•.• 
u- -- ~;TiTiT,T. ::::l - ......... . 
.... 214· - ~.~.~.~~~;. 

! ~~j 
"AA : t&.{l.:~ 
..,~ '.'\." ..... 

:- -
i- -

- Bedded green volcanic sand, very poorly sorted, -
: possibly redeposited mafIC tuff. : - -- -- -- -
: Well bedded greenish sands thrown into contorted : 
- folds. Massive slump depOSit. Fold axis N15W -
: parallel to underlying bedding. overturned NE. : 
- -
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ARCO A 1 ask8. Inc. MEASURED SECT I ON FORM I 
PaQe L- of ~ 

fi e 1 d P rog re m _1.w9::.:9'-l1~A"",la:.-=s~k.:e.a~P....:e:<..:.n .... i n:..:.:s"-lu~la==--_ Stop No 91 KAT 1 formations Naknek --..;;...;..;----
Measured Section -..:.:.#~1..::5 _______________ _ Date 6/2 0/9 1 
location NW1I4 SW1/4 NW1/4 SEC34, T24S R34W Desc ri bed By D. Doherty 
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C <11 
.2 E ..., c: 
.... 0 

11\ "'" o .... 
a.> 
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-
-
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I­

I­

I­

I- . 

Sed; mentary Structures, 
Deser; ptions, end 
Comments. 

Sandstone, It brn, v coarse-fn, poorly 
sorted, subang-rnd, up to 40-60% shell 
frags, sandy pyrite bearing calc 
concretions 

:1-~~~~~~1-1-t:=5IttlJllr91 
~'---t-91 

KAT 1/13 

KAT 1/9 

- '.~.'.;.' .. ;.'.~.' .. :.' .. : .. :.'.{.: .. :.'.~.'.~.'.;.:.:~ .. :~ .. :.:.::.' .. :.:'.;.:.~.'.,:,~,:,:,: : = 
J; ... ~ .... ~ ..... ~.; .. ~ ..... ~.: .... ;:;:.: .. ~,'.:.~/ .. ~H-t-llf=l_H±1.111 Mud ripups 

-

-~.=.I~. Tf1=t--HH-~-I-L!lJlL91 KAT 1/1 0 ~<--
,. Ripple xlams, transport drr = 2500 

- =:..."':~ 
-I--

:....:..."':~ ~ '-.~-......... - . 
- :.-:::=:: :-1--- _ ... 
- ---" 

1-

!-:: 1- Strike N25°W 13°SE 
,_ ---.-1.-....· "t-91 KAT 1/11 

1-

i­

I-

1-
--1_~ .... _91 KAT 1/12 

I· 

-

I· 

I· 

,. 

I· 

I-

Covered, float contains 
Inocramous-bearing siltstone 

Dacite sill 

-

-

-

-

-

-
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AReo Alaska, Inc. MEASURED SECTION FORM 2-
Peqe' of ~ 

field Program 1991 Alaska Peninsula Stop No 91 WB 15 For meti 0 n3 .;,..;N;,;::ak;.,;;n:..:..;9::..;.k.:..-__ _ 

Mes3ured Section --:;.#..,:.1,;:.5 _______________ _ Dote 6 120/9 1 
. location NW1/4 SW1/4 NW1/4, SEC 34. T245 De~cri bed By D. Doherty 

-cD 
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;:J 
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1,1) 

-
-
-
-

_ 130 _ 

-
-
-
-

_ 120 _ 

-
-
-
-

... 110 _ 

-
-
-
-
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-
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c: '" .g E .. c: .... 0 
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1-

- 1-

- - ~ 

- - ~-

- 1-

- 1-

-~~~~+-HH-+I--ti :-

=![~fl! ::" -.. 

Sedimentery Structure" 
De,cri ption3, end 
Comments 

.... 91 KAT 1/5 

Siltstone, dk gry, hard platey. wI 
Buchia shells, organic looking 

.' : 

Sandstone, It brn-gry, fn-vfn gr. mod 
sorted, qtz rich, wI calc concretions 
and Buchia lhells. thin. parallel bdd 

~ 

_91 KAT 1/6 

_ 91 KAT 1/7 

Contorted, slumped bedding; soft sed 
deformation 

Txb apparent transport = 17SD
, 

22]0 .( __ 

Strike N82"E 22°N 

Lt gry mad-coarse qtz rich. Txbdd 

r _91 KAT 1/S 
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ARCO Alaska, Inc. MEASURED SECTION FORM .$ 
Paqe K of-L-

field Program 1991 Alaska Peninsula Stop No, 91 WB 15 for mati 0 n, _N.,;;a....;,kn....;,e;;.;,k.:..-__ _ 
• Measured Section -.;.,;.#....;,1...,;;.5 _______________ _ Date 6/2 0/9 1 

Location NW1/4 SW1/4 NW1/4, SEC34, T24S R34W De3cri bed By D. Doherty 

~ - Rock type ~ 

~ .. ..... - ,... - c:: 00 

cD 
.... CI,) .. c: Sed; mentary Structure" 0 c: '2 ~ 

c: 00 " Grai'lsize ::::> c: 
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C/') .....- 0 & Descriptions, end .~ =~ -l 'til i 'til • " " 
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IItM ... 
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Field Program 1991 Alaska Peninsula Stop No 91 KAT 1 

FORM p ;7 f ~ 
8Qe 0 ~ 

for mati 0 ns .;.,.N:.,::ak::.:,n:..:,;e::,:.k.:.-__ _ 

AReo Alaska .. Inc. MEASURED SECT I ON 

Meesured Section -...;;,.#...;.1..;;.5 _______ -------__ _ Dete 6/20/9 1 
Locatio!) NW1/4 SW1/4 NW1/4, SEC 34, T24S R34W Deseri bed By D. Doherty 

0') - Rock type CI 
): ... - .... - c -0 

<1). 'r- +' ¢) " c: :po Sedimentary Structures, 0 c: 'c ~ C 'It Grail1vsize c: 
.e= ::;, ::;, .S! ~ l lo... ::1 
en - ,. .. 0 0 De,cri ptions I end (,) ..., 

i 
., 

'" " en CI:: .... 
.&: .t:; 0 " " -- t... " II: .. ~ .. n " ... Comments M:M 41 IV - 0 .... c ~ 

(I) 
~ D 'i ,It ~ ... 

'!,I: is c: t... Q. Q. > ..; .EI 
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g1~ ~~J BtU. ~7,? 41 - ¢) 'It afi 
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I! l ~ g C) (,I) "C 0 :t " . ILl: An_ 
I: > sf I:8 :> D IC 

- - I- I- Sandstone, mad -dk gry. fn-mad gr, 
- - I- I· mod sorted. subang. lith qtz arenite, 

- - r- :0-
I- I' Buchia shell frags, bioturbated. 

l- t- concretionary - - I- r-- I-.::: I· zones 
I--
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1- ,- Siltstone. v dk gry • clayey, organic - ._ . 
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AReo Alaska. Inc. MEASURED SECTION FORM P 1 f.:l 8Qe_o _ 
field Program 1991 Alaska Peninsula Stop No 91 KAT 2 formations Herendeen 
Measured Section ....:;,#.:2:,.;.1 _______________ _ Date 6/22/91 
Location NW1/4 SE1/4. SEC 3. T24S R35W 
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De,cribed By D. Doherty 

Sedimentl!lry Structure,. 
De3cri ption3, I!Ind 
Comments 

Mudstone. v dk, hard, brittle, mostly 
clayey wi occ Inceramous frags 

I-- f--91 KAT 2/19 collected 2.5' 
from 6' thick 
andesite dike 

Interbedded mudstone Isandy 
calcareous mudstone dk gry, hard, 
w/10·20% vf 9r gtz grns 

~91 KAT 2/17 

Mudstone, v dk gry-blk, W1hrs dk 
brn, noncalcareous, clayey 

-t- 15 91 KAT 2/16 ::. 
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Calcareous sandy siltstone 1 limey 
mudstone within wavey subparallel 
bdg <2- thk 

-

-

-

-

-

-
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ARCO A 18Sk:8. Inc. MEASURED SECT I ON FORM :t 
PeQe A' of ~ 

Field Program 1991 Alaska Peninsula Stop No, 91 KAT 2 formetion, Herendeen 
Meas ured Section ....;,:.#.,:;2...;.1 _______________ _ Date 6/2 2/9 1 
Location NW1/4 SE1/4. SEC 3. T24S R35W Deser; bed By D. Doherty 

0") - Rack type 0-
): .. - - .... - c: "0 

cD 
.~ 4) ~ c Sedi ment8ry Structures, 0 c 'c ~ 

c .. '" Grail\,size 
:p c: .c; ;:l :::;, .g E I... 6 en - .i .". 0: 0 Oeser; ptions I end () .... C 

8",1111\ J'I (I) 0::: ..... .c: .... Q 

-:111 .... - \1\ "- ,,'gO') 0:0'1 .. '" '" 10. Comments .. 10 - o .... • QIJ QIJ' 'i ,1/ ... " t.!:!! ~ ~ Q. Q.> 
g~~ '~l 

0_.., - ~ ~t5 
".E ....; ~C.D.D;:e Bli .... , 

(!) (n ~ 'C"D ·~;t8~ .... .,- I:>Ii:I:u:>o In a.:C 

- - 1-

- - I- I- I-

- - 1-

- - I- I-
_ 75 - - =:: 1- Mudstone -

-. - :: I-.-
::. - - .-:; 

__ Bentonite, 3mm thick cream to I- - - :: ;-
~.: 

1--'" 
,... yellow-brn clay - - ~.: 

f--~ ~ 

_ 70 .. ~- -, 
- - ":r---f-- i- -

~ ~91 KAT 2/25 - - .- 1- ;:. 
::. 

f- i- t- f-- Sandstone; It brn, parallel lam, f-med gr, -
/jj~ -, ~ II mod sorted, wI abundant Inoceramous - 1- prisms. 10-20% med gr-acc gran ~ ~Tze 

- -fo"':. 
1- qtzo-lithic sand, calc cement, bioturbated 

f-: _ 65 - 1---- l- and some soft sed def -
- - f-~ r- _91 KAT 2/24 

I- - - :: :- Mudstone; dk gry-blk organic reh :: - - f-.: I- very slightly care 
r-.: - - ::: i-

~ 60 - - ::; t- -
- - :: 1-:: 
- - :: 1-

- J -t\\ 
1- ...... 

- - ;-

~ 55 Ul ...... , ..... 
~91 KAT 2/23 --

?~:~?:. 
I-

f-
- ~ - 1- 0 Sandstone; v fn gr, mad gry, 

-+-

II - Calcarenite composed of individ - ., - ,-
e> - i-

rnoceramous prisms, ss fines upward to 
- grade into muddy sandstone/mudstone 0 - "i- - 1- -

~ 50 - ;-;;; 1- ~ -\) 

- - - ::. 
1- Noncalc mudstone 

~ 
::. 

- - :-:. 1- .... _91 KAT 2/22 := 
........ -~ ~ _91 KAT 2/21 '!:-:~~: ~ - - ...... 

~ ~ i-
f-- Sandy calc siltstone; weathers It :1.:-"i':"":: -- I"'" f--

I"' 45 - - ~ f- ~ f-
~ ~ brn-gry, v dk brn-gry fresh, wavey -... .:.:~ , i-- ;- [l bdd wI tr v fn gr sand. interbedded -

~ - ...... _"! [- w/c1ayey calc muddy siltstone 

- i:-i::::~ 1- 0 
w/abundant Inocaramous fossils - ._._. 

~ 
r - - i:-iJ; I- I=' _91 KAT 2/20 

:';:::::4:] ..... 
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AReo A 1 ask8# Inc. MEASURED SECTION FORM 
PaQe ....1.- of -5...... 

Field Program 1991 Alaska Peninsula Stop No. 91 KAT 4 formetion, Kaguyak 
Measured Section -=.:.,#.::2.:;2 ______________ _ Date 6/2 6/9 1 
Location NE1I4 NW1/4. SEC 20. T18$ R27W 
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-
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-
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-
-
-
-
-
-
-
-
-
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I-
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-
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I-

I-
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I- fo-

I-

I- ~ 

: -~ 

f-

I- ~ 

Deseri bed By D. Doherty 

Sedimentary Strueturn l 

Deseri ption3 t end 
Comments 

Sandstone; channeliz.ed to the west 

1-91 KAT 4/35 

Interbedded ss/ms, S5 med-fn gr, 
mod sorted. faint planar lam, 1" 
thick ripple lam sand 

91 KAT 4/34 

Interbedded sandstone and mudstone, 
load casts, nonerosive bases, ss S" 
thick ripple xlam at tops 
Sandstone; med gr, mod sorted, 
slight normal grading 

~91 KAT 4/33 

-

-

-
-

~mK«*fi~ 
~~i~~~ 

1- Sandstone; mad-coarse, w/occ pebble si 

-
-
-

~ 15 _ 

-
-
-
-

f- 1 0 _ 

-
-

-
I- 5 -

-
-
-
-

- :~:~:~:::.~ ................. 
........ : .... ;.:;.: 

-~~ .. I "0 .... . .. ~ ... ~ 

1-

1-

1-

1-

1-

1-

1- Ii 
1-· 1-

I':' , 

:-

1- 1-

:-

1- I-
f': I-' 

1-

[- I-

ms ripups, massive 

Interbedded sandstone and 
mudstone, poorly exposed, Ms is 
fissleJbase of Ss bds show load 
strctu res 

91 KAT 4/32 

1--91 KAT 4/31 
Sandstone; It med gry. med gr. 
mod sorted, sub rnd-rnd, 20-30% 
qtz. lithic rich, massive w/occ 
spherical calc concretions, 
Ripple lam apparent trans ~< ___ _ 
dir = 90° 

~91 KAT 4/30 

Interbeddded mudstone/sandstone) 
ss vfn gr plan~r to ripple xlam. If 
Ms dk gry. parallel lam 

( Apparent trans dir = '15° 

-

-

-
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AReo A 18S1<8.. Inc. MEASURED SECT I ON FORM PeQe 2 of -L-
field Program 1991 Alaska Peninsula _ Stop No 91 KAT 4 formetion, Kaguyak 
Mee,ured Section -..:.:.#-=2-=2~ ______________ _ Date 6/2 6/9 1 
location NE1/4 NW1/4, SEC 20, T188 R27W 
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I- 70 
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De,cri bed By D. Doherty 

Sedi mentary Structu re, I 
De,cri ption" end 
Comments 

Ripple xlam trans dir = 75°, 990 

( 
Interbedded mudstone/sandstone, 
very thin bdd, ss are fn gr ripple lam 

I- r-91 KAT 4/39 

Mudstone/siltstone; poorly exposed, 
dk gry.blk, hackly·fissle 

" 

Fn·med gr lam ss, alternating wi 
med gr lam ss 

< 
... :- Flute casts; sed trans dir = 2250 

Mudstone; dk gry, clayey, faint 
discoMlani 
Sandstone; olv gry, fn·mad gr, mod 
sorted, sub ang·rnd. 20·30% qtz. 
faint cont.I "iahllel lam 

-.-91 KAT 4/38 

1--91 KAT 4/37 

_91 KAT 4/36 

Ss vfn -fn gr ripple lam. Ms is 
planar lam, mSlss :0: 1: 1. 

-

-

-

-

-

I- 50 - - Interbedded ss and ms; ms planar -
- -
- i- i-

- -
- -

I- 45 - - -
- -
- -
- - -
- -

-

to riplle lam, ss med-fn gr massive 
wI normal grading, uncommon 
planar lam, local ripple lam 

High angle fault. strike N700 E 
.jl\i(-\:.,.I I.. c'\'t. + 

-
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ARCO A lasle8, Inc. MEASURED SECT I ON FORM PSQe 3 of ..L 
Field Program 1991 Alaska Peninsula Stop No, 91 KAT 4 form8tion~ Kaguyak 
Measured Section ~#=-2=-2 ______________ _ Dete 6 12 6/9 1 
Location NE1/4 NW1/4, SEC 20, T18S R27W 
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1-
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- 7. 7.~ 1-.... -
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- .-... 1-.... -
- 1-
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- .•.• 1-

- .•.•. 1-
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_~_~f-- 1_ 

- 1-
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7.7.": - --

I­

I-

1-

· 

De3cribed By D. Doherty 

Sedi mentery Structure3. 
De3cr; ption~, and 
Comments 

• • Alt sandstone/mudstone v 
thin bdc;.,ss/ms ratio = 1:1, 

I - ms tops may be highly 
bioturbated 

• i-

I· 

1-
Normally graded 

1-

I· 

1-91 KAT 4/56 

I-

r-91 KAT 4/55 
i-

I-

Alternating interbedded sandstone 

,. Imudstone; ss very thin bds, It brn 
gry-dk gry, v fn gr, mod sorted • 
ripple x lam Mudstone Isandstone 
ratio = 1:1 

~ _91 KAT 4/40 
f-
I-

:-
1-

-

-

-

-

-

-
i- ,..-Ffute casts trans dir = 95·, 130°, 1220 

Sandstone; med It gry. med gr. mod 
sorted, subang-rnd. normal graded 

· .. 
156/226 
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AReo A 1 ask:8.. Inc. MEASURED SECT I ON FORM PeQe 4 of ~ 
Field Progrem 1991 Alaska Peninsula Stop No 91 KAT 4 Formation3 Kaguyak 
Mee3uredSection #22 Date 6/26/91 
Location NE1/4 NW1/4. SEC 20, T18S R27W De3cribed By Doherty/Morris -:% - - .... -C) 19 C 
§ § c: Go 

~ :! ~ -u 
.po .c: .... 0 ... - \1\ L 
to 19 - o .,. 
c: \.. Q. c.> to· - -t! c!)1fi t.:) U) 

-. 
-
-
-

I- 155 -

-
-
-
.' 

Rock type '=" C "1:7 :::> 'D Grail\,size c 
'- ;:, 

~ il" " 0 ~ en "10)1., .. ",, .. 
.~ c3 .... ,11,1111 

,,~ .... 8i!lS~ 8~~ '~l ~ .C"D.~ g IL.! I:>I£;;I:U> . Ia 

--
--
- 'r-
,- "1-

-
.- -I-

:-

Sedimentary Structures, 
Descri pt10ns ~ end 
Comments 

Amalgamated sandstone. 
some loading strel and 
covolute betg 

Amalgamated, normally graded 
sandstone 

Thin to v thin bdd med g.r, mod sorted, 

-

f.o 150 -
\ sandstone, massive to normally ..-

-
-
-
-

_ 145 - i-

- i- . -i-

- i- • 

- :- -
- i-

_ 140 _ 

-
-
- -I-

- o l-
_ 135 _ 

•• 
- • t-

- - to 

- i-

- I- -t-

graded or planar lam, wi <1- thick 
mudstone beds or fn gr ripple Jam 
sandstone between, 

Sandstone.; amalgamated, thick betd, 
some masssivei normally graded, moo 
to coarse gr, mod sorted. ripple lams, 
non erosive ms ripups uncommon, v 
thin 1· mudstone beds between ss 

Flute casts trans dir .. 210 0
, 2000 

( 

-

-

.... 130 _ i- -

-
-
-
-

... 125 -
-
-
-
-

=-:­- :.::.: .•. :.~ 
- 7.7..-

- ~~: 
- 7..7. 

,:".,:,,_. - --
:.:~. 

i- - t-

i--

:- ....... ·1--.-...-_91 KAT 4/57 

:-
I­

I-

i- -

1-

Alt sandstone/mudstone v thin 
bdd sslms ratio. 1 :1. ms tops 
may be highly bioturbated . 

-
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AReo A 18Sk8~ Inc, MEASURED SECTION FORM PeQc -L- of-L 

Field Program 1991 Alaska Peninsula Stop No, 91 KAT 4" formetions Ke~t!'alt 
Me83uredSection ~#..:.2.:::.2--,-______________ D8te 6/26/91 ' 

Location NE1/4 NWlf4, SEC 20. T18S R27W Described By Doherty/Morris 
0') - Rock type 0\ 
): ... - - ... - c: -a 

<l> 
.,. G) f!I c:; :p Sedi mentary Structures. 0 c "c ~ .. C QI 1 Grai1l.gsiz9 § .&;. :;) ::> .~ E 100.. en ·U - !% i .. c: 0 & Descriptions. and 

,"i~i:C~lf\f (I') 

,.":'" :; -. 
J::. \1\ L. Comments f!I - 0·_ .~ ~ ·l~.II~ 

~! ~ "" 
Q. 0..> ... .E .a 8 J:lJ:I_ s1l 'Sl f S!j'" - cu ~ Iii An~ en "Z::::\ f:>tE£8:>aIS! L! 

- - 1-

- - f- l· 

- - 1-

- - 1.- I.-

roo - - 1- -
- - 1.-

- - - I-

- - - 1-

- - .- I-
",.' 

roo - - 1- -
- - ,- I-

- - - . I-

- - :-

- - I- f· 

~ - - i- -
- - ; .. 
- - i- I' 

- - 1.-

- - i-

.... - - I- I· -
- - 1-

- - 1-

- - 1-

- - I-

f- - - I- i· -
- - I-

f- - - I-

f- - - 1-

- - 1-

~ 170 _ - I- i· -
10- - - 1-

- - I- I- Normally graded mad·fn sandstone 

f- - 1- i-'"91 KAT 4/58 

- - 1- I-'~~ 1-'''' Interbedded thin sandstone and v 
I- 165 -

"""" '""'"' 
r.:: thin mudstone, ss normalty graded -

~~f:~~~~@ 
:,... 

- -
"""" """" 

I- to massive, common ripple lam 

- -~'2'2 l- eap, uncommon burrows 
.. : ... : ... : .... : .. 

- - :~~ffi:ffi~ I- I . Amalgamated sandstone, some 
II - .... : ..... .:~ .... ::.:::. :: .. \.: I- II loacfang strct and covofute bdg 
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ARCO Alaska" Inc. MEASURED SECTION FORM PeQe 1 of-L 

field Pro<;Jrem 1~~1 Alaska Peninsula stop No. 91 KAT 5 FormetionsNakneklHerendeen 
Mee,uredSection #23 Date 6/27/91 
Location NWl/4 SEC 3. 119S R28W Described By D. Doherty 
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I- 10 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
. ..; 

-
-
... 
-
-i 

..; 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

....... 
IV C 
C '" 
.~e _ c 
.- 0 
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~t5 

· "':-. 

t\i 
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-· Q 

1 
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"l 

'r 
'l 

" 

· 
. 

--
-- - I· 

Sedi mentery Structures l 

Oe,eri ptions, end 
Comments 

Appears to coarsen upward 

-1.-;tHHitHK-+w:tJJlL_91 KAT 5/49 

-~ -
- -
- -
-, .. 

-
- -
- I-

1"-_ - i""- - ~ 
- I-

- ":"'. 
~ 

I-

I---. I--- I-

I-

!-
I"-----

-":"'. 
.... ..:..:-:t-~J _... ~-

--
--- -
--

-~ ~ 

I .. 

1-
o 

, . 
· 
· 

, . 

-

· 

Mudstone increasingly darker in 
color up section 

Vertical and horiz9ntal burrows 
up to 1cm dia 

1-91 KAT 5/48 

91 KAT 5/47 

Siltstone/mudstone; dk olv gry, 
fissle to massive wI oce broken 
Buchia shells, occ lenticular 
concretions, bioturbated 

_91 KAT 5/45 

91 KAT 5/46 

91 KAT 5/44 

-
~1 KAT 5/43 

91 KAT 5/42 =E_~~~~~~nl;· 
- 91 KAT 5/41 --

-

-

-

-

-
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ARCO Alaska, Inc. MEASURED SECTION FORM ;l.. 
P8Qe It of...L 

f1eld Progrem 1991 Alaska Peninsula stop No 91 KAT 5 formetion3NakneklHerendeen 

Me83ured Section ~#.::::.2.;;..3________________ Date 6/27/91 
location NW1/4 SEC 3. T19S R28W Described By D. Doherty 

ft - Rock type 
0-

)= .... - -- c: .,; 

cD 
.... .... «> lfI c: :,;:It Sedimentary Structure3, 0 .c .... c: 41 " Grain.,size 

c: c ~ .c: ;:::l :::l .S! E ... :;, 
0') 0 Oe3eri ptions, end ,.$l - -c ~ ... c: 0 Oi: - 0 " i"" " " 

(/') ... .- .... &: 11\ ~ ., CG) c:4)ot""'" Comments .'1\0 lfI - 0 ..... .~ ~ .,.,11,11" , 1."11 OD nf "'" 
Q. a.> .. tE "8c::.I:I.I:I~ g~i do.;] all ... T - ~ t!),tS ",D "!'e> (I) ::I .... .. .a 8 g 1Lr. ~C:a I::>ifr:B:>dct CD 

.., - - I- i-

~, - - -
- - - ,- ~ 

~. - - ~ 

- 75 - - ~ -
- - i- H' 

t- - .- I- I· fo 

- - ,-
t- - - - I· 

l- i-- 70 - - - -
- - - I-

f;., - - -
- - - I-

I- - - -
'- 65 - - - I-I- -

- - - i-

- - - I~I-

- - .... :-1-

- - -
_60 - - -::;:::';;::;':::';::~::' 

r 
,,, - - ~lli~lli~lli~lli~lli~~ -
- -::';:::;::~::';':::i:~ - .-

::;::~::;:::;::~:~ 
- - :~::i::~:~:~:~ - I-

- - ::;,:::;:::;,:::;,::~i~ I- I-::i:::';:::&::~·.:!i::I· 

I- 55 - - ::;,:::;,:::;::~::;::~ 
I- I- -::i:::';:::&::S":~::' 

t- - - :~:~:~:~:~:r 1-":i;::';:::;:::;::!i;:: 
- - :~::;:::~::;::,=:t ,- r -I-.:i::~::;:::A:::a:!~ 

~ - - :;!:::;::li=:!!=::;::~. i- I-

- - .:..:.~.:..:.:..:.!.::~ '- I· 

~ 
::i::~:~::;::~:~ 

50 - ::;,:::;;::;:::;:::;;:? .J .. 91 KAT 5/54 
I-- - ~ 

.:i::;:::;:::i::;.:~e - -':;;::;;::;::!j:::;::?,' .. ~ - , .... - :!i:=';:~::':"'.:1 -... .;f;::;':::..i::l!:~~::' -=::'" Calcarenite; It olv gry, weathers 
~ - - ... - ::.:::;:::;:::;:::.: ?'" ~ '. ~ 

, ~. ...,. brn-It gry, 1n·med gr mod sorted, '" :';::~::.i:~:t .:1 ...,. - I;; - .:;:::;::: .. ::-.:~:~ 
~ 

...,. - 20·30% qtz, 30·40% Inoceramous 
i- - t) -• - . prism, 20·30% other shell frags, ~ ::;,::i':'" .• ,'.:: oce 

'- 45 
\;;, .' "I"::~'i':;'" Belemnites. Small scale erosional - - ':L.~ .;a,,' - . -··.·I·.::·.·i':::·;:~ :..,.:&. :&..~ :L:;t channels, possible HCS. or low angle - ........ - :S..i:~::i:!L)":: -':;::~~.l:~:!!::! foresets - - ::;,:::;:::;;::;:::;::~ - -

:~::;':::i::~:~:: _91 KAT 5/53 
r- oo - :~:~::;:::i::;::; -

.:;;:~::;::~:~::' ----- -.., -':i~ -- -

.: ........ " .... :" -
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AReo A18Sk8~ Inc. MEASURED SECTION FORM 
Page ---L- ofL 

field Program Mesozoic Cook Inlet Stop No. Site217 formation$ Kaguyak 
Measured Section ___ Nu::.:om~rbe~r:...2=-4,--_____________ _ Date June 28. 1991 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Massive sandstone 
Interbedded sandstone and 
mudstone.Ss massive to 
ripple 

91KB217-678 
Ripple laminations 

Faint planar laminations 

Interbedded sandstone and 
mudstone with starved 
ripples, rare burrows 

Massive sandstone with 
fme-grainripplescapping 
each bed 
91KB217-6n 

Ripples show bidirection 
paleocurrents 
Massive sandstone with 
fine-grain ripples capping 
each bed 
Mudstone rip up clasts 
91KB217-676 
Normal graded sandstone 

Erosively based massive 
sandstone 

Black mudstone w~h 
Inocerames prisms 

I I 
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AReo Alaska" Inc. MEASURED SECTION FORM 
Pege -L of L 

Field Program Mesozoic Cook Inlet Stop No. Site 217 Formations Kaguyak 
Meo$ured Section ~Nu=m~be=-r &:24:.... ___ ...... _________ _ Date June 28,1991 
Location S.E. Sec 1.,T18S R28W Afognak Quad C-6[)e$cri bed B~ 
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Wiliam MorrIs 

Sedimentary 
Structures and 
Descriptions 

91KB217-679 
Planar to swaley cross-bedded in a 
small erosional channel 

Faint planar laminated sandstone, 
normal graded laminations 

Interbedded sandstone and 
mudstone. Medium thick, massive 
to planar laminated sandstone with 
very thin mUdstone beds 

Interbedded sandstone and 
mudstone. Sandstone is thin to 
medium, massive beds 

Massive base, horizontal 
laminated upward (alternating mad 
and fine grain laminations). 
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AReo Alssks, Inc. MEASURED SECTION FORM 

PaQe -L-of _,_ 
formations Naknek field Program Mesozoic Cook Inlet stop No. Site 214 

Meuured Section ~Nu .. mber=.;......:o'9~ ______________ _ Date June 21. 1991 
locetionN.E.See 24. T25SR34WKatmiOuad A-3 
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Described BV 
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-
I­
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IJ] 
1- I­

- I--
-I-

I-I­

i-

-
-
-
-
-
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Trough cross-bedded and leSSer 
planar cross-bedded and rare 
horizontal to massive sandstone 
beds. Troughs show some 
bidirectional paleocurrents 
91KB214-664 

Bioturbated fine-grained 
sandstone 

91 KB214-663 
Fine-grained structureless dark 
sandstone 
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AReo A16S1c6~ Inc, MEASURED SECTION FORM 
Poge ----1- of. ~/ 

Field Program Mesozoic Cook Inlet stop No. Site 215 Formetion, Herendeen 
Measured Section ~N::um.:.:.:ber=-_______________ _ Date June 22. 1991 

. . • Location N W Sec 11 T24S R35W Mt,Katmai Qd A-3[)ese ri bed By William Morris 
.., -- - iac 0-
) .... - c: 

<D :5 'c ~ c e» Gr61 ra S12e ,- . "0 
0 ::» .:!. .2 E - c Sedimentary .I: 

J]l]~~.~j 
to. g 

0") ,~ - ';;e 0 -,.:. .c. en ~ Structures and 
II .. :" 

.. IV ., 8. ,-
~ 

10. a. e»> Descriptions h ..... Q~ ~1j ail f l!'jll'l (I) ~ ~~&J8~~J8~ !: ... n'!' Q ~~ 

- -~ V 
1-

Covered Interval - - 1-

90' - -
~ 

I-

- -V 1-

~ -
'ttt 

1- Bioturbated mudstone with - - ,.~ 1- Inocerames prisms i~i 
80' - - i~i" 1-

,~,t, Very.fine grain,bioturbated - - i~~~~ l-

iM- sandstone with Inocerames - -' i- prisms ip" 
I- - --- t~ i-

I- 70' - - t~ 1- Bioturbated mudstone with 
en i~ Inocerames prisms - .~ t~ en - I-
S. d I- - e» - I,','. 1-

'"Q 

- e» - t'~'H ... ., .~, . 
0 t,'t', .1- I- 60' - .r::: - I-

~ ~ 
',iii, 91KB215-665 - - "'t'~ i,i,i, 

E .g 
" i' " If - iii - .~ ., " 1-',t," C i' i' ,. c - ,12 - .,., .~ I-e» .~ ',tt', , e» 

50' - en - i' i' i' t 1-'"Q c: 

""" 
, c as 

2!1- - .:: - """ 
i 

G) ,'t'.' i Medium-grain sandstone J: - - .!~ .~ 1-
~~ ~~. filling some burrows ~,hh~ I-- -t,',',' ,'i-.-, 

40' - - "'Mi I-
"" .,.' 

- - ~,~,~,~ 
t,t,t,l 

f- - '~i~t';Lt -:;'clil Mudstone with 50% 
- - 'ii,i,' Inocerames prisms iii,',' 

30' - - i,i,ii.i - 91 KB215-668 
"itl - - '. "k i -~'~~i tt~ - - i',','i 

f- - - ,',',', -",',', 20' - - i~""t 
'~i"" - - .,.,., . i-'ttl',' - ~t~,~,i 11J' Planar to hummocky ....... 

cross-stratified fine-g rained . - -~.lo" sandstone 91KB215-669 
f- 10' - - ;r.~~'~ 1-

tt',l,' 
- - iti~iti 1-t,t,i,i 

1-- - itt,i,i 
Base of section is in fault ',iii,' - - itt,iti 1- contact with underlying unit 

i~iii,i 

'c MI,., Data Re ort No. 203 
I • 
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ARea Alaska~ Inc. . MEASURED SECTION FORM 
Page ---L- of L 

Field Program Mesozoic Cook Inlet stop No. Site 216 FormatioM Kaguyak 
Heesured Section -.!:.Nu~ml;ll:ber::... ________________ _ Date June 24, 1991 
location N.E. Sec. 34,T18S R28W Afognak Ouad ().60eser;bed B\I 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Ammonite 

Lateral is a ballS1ructure filled with 
conglomerate 

Tuff layer 91KB216-G74 

Mudstone: black very fine grained 
sandstone to mudstone that is 
structureless, locally burrows are 
visible. Tops of sandS10nes are 
heavily burrowed 

91KB216-G73 Ammonite 

Ammonite 
91KB216--672 

Bucia fossil cast 
Erosionally based fine-grain 
bioturbated sandstone with wood 
fragments 

Pebbly sandstone 91KB216·671 
91 KB216·670 
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AReo Alaska.. Inc. MEASURED SECTION FORM 
Peqe 2 of L 

Field Program Mesozoic Cook Inlet Sto p No ..... S;.;;it-..e ,;;;;..21,;.;;6 __ _ Formation, Kaguvak 
Measured Section -=.:.Nu::.m~ber=-______________ _ Date June 24,1991 

. . . locati 0 n N E Sec 34 T1as R28W Afognak Ouad C-60e$C ri bed By William Morris 

'" .. .... - me g' )l 'c § - Gra1 n S12e ..0 
CI cD 

4.) C:~ - c: Sedimentary :') ~ .2E -&:. 

]]l]l~ .i~ 
'- ;::, 

~ .$! - .t: c: 0 0 .... ..; .c. (/I 2 en ex: Structures and 41 
,. 8. .-

fllIt:", i L .... 
lID ~ Descriptions I.!: .... Co. 

~~~ 0-11 0_., (!) (/) 4.) ow ~~.f18~gl8l B: I ;:';J., Q ~~ 

- - -
- - -
- - . 
- - .-

r- - - 1-

- - 1-

... - 1-

- ... 1-

- - I-

I- - - 1-

- ",,:,. 1-

-. - , -
- - 1-

- - I~ 

I- - - I- t-
" 

- - 1-

- - 1- t-

- - I-

I- - - I-

f- - - 1-

- - 1-

~ 140'- - 1-

- - 1-

- - -
- - - -

i- 130' -
~':" - Tuff 91KB216-675 

c: - (/I - ~= -.2 . ..: 
1:'= f-. iii - fI) - -E 8. 1:'= 

f-. 0 - lID - 1:'= -u. 0 1:'= 

'"" r- 120'- ! - 1:'= 1-III 1:'= >. 0 
;::, - .s:. - .= ,-ga If) ... 

:.::: - 5 - := ,-

- r.= 
White. fine-grain. burrowed - .- ;-

110' - - f.:: ;- sandstone 

:.... - - ~§ ,- Mudstone: black very fine grained 
sandstone to mudstone that is - - i- structureless. locally burrows are .-- - 7-:: 1- visible. Tops of sandstones are 

100' - - 1-
heavily burrowed 

G lA,\,.., b t Re or No. 203 
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AReO Alaska .. Inc. MEASURED SECTION FORM I 
Peqe .n .·of_ 

fieldProgrem. 1991A1as~aPenlnsuta Stop No. 91 we 1 

Measured Section .. ---':..-------------­
Location SE114 SWll4, SEC 33. T28SB3ZW 

Formations Uoamed Tdass!p 
Dete 6{4/91 
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GMC Data Report No. 203 

Ducrl bed BV D. Doherty 

Sedimentuv Structurn~ 
Ducriptions, and 
Comments 

...... 

J
. -.t~~: .... ~~t, ;-1-HH-+..f,.:J.. .,.~U.U_ 81 WB 1/1 

_ ~~ 1_ ,. Umestone, It. brn. gry. clean, 
~ . _ ~~ 1_ fossiliferous(crintod, gastropod, 

_ ~ .... ~ i- solitary coral. 
~~~ Wacke stone • packstone localy 
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----
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-
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AReo Alaska., Inc. MEASURED SECTION FORM peqe ...J of_ 
Formet1oM Unamed Triassic 
Date 614191 

field ProQrem 1991 Alaska peninsula Stop No, 91 W 1 
Meesured Section ~'...;1 _______________ _ 
location SE1t4 SW1I4. SEC 33. T28S R3M Ducrl bod B", O. Doherty 

-
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-
-

I- 80 -
-

N -

~. -
.-

I- 70 -

-
-
-
-

i- 60 -

-
-
-
-

r- 50 -
-
-
-
-

-
I· 

- d:-~; ,- I· ... _",-,. 
- ::C~ !- I' 

-If 1---1'-1--- I - I· - t~ I--- ~ ~ ___ ... __ 

Sedi menterv Structure3, 
Descr1 pUons I end 
Comments 

Umestone It. bm grey, nodular 

- :tf:- ~ ~ ~ ~ ......... -.. J.," ,- 1-91 WB 1/5 
- -t.~ 1- :. :;L---;.t - I-

'1';.. 
-~ -':i. '1"": 

Umestone It. mad. grey micrite 
w/abundant broken shellfrags. Nodular 
wI abndt bioturbation, tr. of diss: pyrite 

- f~ - !. 

-~-~~~i-t1~~~i~-~i'~4JL-~ i t 01 WB 1/4 ... ~ -. 
_ ~_~ _ ,. Umestone • thin bedded at base 6"·1', 

...... increasas to 4-5'. bioturbated, shell 
- fF - frags. nodular wI organic" rich mud 
- ;:~ 1- I' "pos.si~ condensed sectiori" 
rl-~ 

-

-

-

I- 40 - 1- I· --
-
-'..,~ 

-
t-30 -- --. 

-
1-20 -

-
-
-
-

GMC Data Report No. 203 

_J;;~~}~_,",HH+++-I-Id-~.J..IUJLlarge ~ up clasts of sandy siltstone 

-f.l:t;~I-I-I-4-~-I--+-I+-w.ot++-91 WB 1/3 
I.2.:!i.i 

• _C;~~~r .... :-::a-~"HH-+H+.uUllLT . rf ~ 1:- -.- _ ransgressrve au ace 
l - ........... ~ 1- I· 
50 ~ ... ..,;i 
:: -[:...~~ 1- I· 

• -1~~~~~LU~++-Hfi-tf1imrrt--:91 WB 1/2 .~ t-, .... i· 

" -~~ I" I' 
" ~~ .... 40 

" -~ 1- I- Umesione. It. bm. gry. clean, i -~~ 1- fossififerous(C:rinlod. gastropod. 
.. _ ~~ 1_ SOlitary c:oral. 
I- "':&. .... ,,( -.... _ .a.~ .... ..:- 1_ Wack.e stone - packstone localy 
1 ........... ,,( 
" -K .... ..:- 1-
~ ~ ... 7 
~ _t-.o. ....... ,,( 1_ 
~ .......... ,.:-_ _.a....... 1_ 

~~ .... ~ 

-
: . 
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AReo A leska4' Inc. 3 
I1EASURED SECTION FORti peqe....d:Q.. of_ 

Field Program 1991· Alaska peninsula Stop No. 91 we 1 forrnetions UnamecfTriasslc 
Meesured Section # 1 Oate 6/4/91 
Locet1onSEj/4 SW1/4 . .sEQ ~3* T28S R37W Ouerl bod BV O. Doherty 
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-
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r- 160 -.. 
-
-
-

r- 150 -

-
-
-
-
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-
---
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-
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-
-
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t-l10 -
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-
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-
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GMC Data Report No. 203 

;-

:- I' 
;-

-
..; 

1-

1- I· 

1-

1-

1-

1-

1-

1-

1-

Sedi mentar\l Structuru, 
Oe3crlption3, end 
Comments 

1..91 WB 111 

Umestone. alternating hard sanely units 
and dk grey limy mudstone units. some 
nodular zones 

Amt. of mud increases up-section 

!"'91 we 2121 

Micritic limestone 
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.ARCO Alaska" Inc. MEASURED SECTION FORI1 peqe ;. of _ 
Field ProQrtm 1991 Alaska penlnsyla Stop No 91 WBl 
Measured Section . __ '_1,;.... _____________ _ 

Formet1ons Unamed Jriasslc 
Dtte 6/4191 

. tocetion SE1l4 SW114. SEC 33. 128$ B37W oeser1 bed BtJ D. Doherty 
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~ 240 _ 
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... 
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.. 

I- 230 -
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... 
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f- 220 ... 

-
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-
-
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-
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-
-
-

1- 180 -
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-
-
... 

GMC Data Report No. 203 

- - .. 
- - :. 

- 1- • 

- 1- .. 
-~ 1-

-~~ 1---tt 1- -

Sedi mentarv Structures, 
Desert ptions, and 
Comments 

Muddy limestone dk grey 

-~~ :- - r-91 we 1/13 

·-~~~~·-L~~_t1r1_tjnrtfrrl 
- ~~ 1- 1-... 1 1- I-

-.~ 1- I-

-f 1- I-

-:~ 1-

-!. I" 

- :~: 1-. 
.o!o _.M 1-
1 

Alternating limy mud I fimey sandstone. 
Mad grey parallel laminated. biotur. wI 
abundant shell fossils 

-:s; 1-

.-J·~~.~W~+.J_H~f.I-J1tjmrr91 we 1/12 - ~ ~ 1-

-~ .. a, 
-to, -

-! .. 
-~ -

-:3: -... 

· 
· 
· 
· 
· 
· 
· =1 = -I - -

Muddy nmestone 

'% - -
f.i~U::.~ High density gravity flow. Normally 

19j~.f!~I~Mf.&q., M~.'!:'lH:t+t~-:JJ~:llll~graded wI carb wood, shel frags : R~ _ ~81' WB 1/11 

--~~i:l~H_-HI-t;lf:--lt1tjl. mr81 we 1/10 
"R-~ - :z-;t~ 1-
~ .... 

- .i-2:: 
~=:~ - ~~~ 

-.::~ 

1-

--
I' 

Attemating limy 
sandstone/siltstone 

Nodular frnestone 
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AReo Alaska.. Inc. MEASURED SECTION FORM s-
Peqe~of_ 

field Program 1991 Alaska Pia/DIVla Stop No, 91 we 1 
Measured Settion _'.::...:.1 ____________ _ 

formations Unamed Triassic 
Dote § {·.,91 

Location SE1I4 SW114. SEC 33. I28S 83lW Descr1 bed 8\1 O.Doherty 
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_ 320 _ 

-
-
-
-

I- 310 -
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-
-

f- 300 _ 

-
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I- 290 -

-
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-
-

'- 280 _ 

-
-
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_ 270 _ 

-
-
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-

_ 260 _ 

-
-
-
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-

1- I-

I- I-

I- I-

I-

1- I' 

1- I' 

1- I' 

I-

i- 1-. 

1- I' 

1- I' 

I-

I- I· 

1- I' 

1- I' 

1- I' 

1- I' 

I-

I- I' 

1-

=1 ': 

Sedi rnenterv Structuru, 
Description" and 
Comments 

Alternating parallel bdd casbonate 
sandstone and siltstone 

several fng. upward sequences wI small 
pebbles and shen material at base 

~91 WB 1/16 

Limestone moo gry, massive to crudely 
parallel bdd. Broken shell material and 
more occurences of carb wood frags 

Parting lineations on bdg surface. 

95°.275° < > 

-

-

-

- ~ - _91 we 1/16 -

-a;il~~~tt-tttRTf - -
- - I-

- -
-3 - I-

~ 
- ~ 1- I' 

'l: 
-~ 1- I' 

- 1- I-

Continued increase In mud 
component of limestone section 

_-~t.U_l_.J_H+ll:t -1tltrr81 we 1/14 
1- I- • 

-
-~ -t 
-§ 

- I-

- I-

I-

1-

Lms parallel lam muddy. ooc. cone wI 
oyster foss"" bioturbated elk. mad gry. 
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ARCO Alaska, Inc. MEASURED SECTION FORtt peqe L of_ 

field Program 1991 Alaskapeolosuta Stop No 91 we 1 formtt1oos Unamed Triassic 
Mea,ured Section 1 Date· 6/4191 
Location SE1l4 §Wll4. SEC 33. T28S 837W Ducrl bed 8" p. Doherty 

II 

.. 
-
-

i- 400 -

-
-.. 
-

_ 390 _ 

-.. 
.. 
-

~380 _ 

-.. 
-
-

r- 370 -

-.. 
.. 
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f- 360 -

-
-
-
-

f- 350 -

-
-. 
-

'"' 340 _ 

-
-
-
-

-
-

Sedi mentary Structures I 
Ducr1ptions, end 
Comments 

Aftecoating beds of mad. grey, 
hard. micrite wlocc. very 
calcareous sandstone 

M-rt1I-t;-=!-_l4dbl-lJ..Ripp/e x lam In cal. ss 
,-
,-

I' 

I' 

· 
· 
· 

Umestone. med. grey, hard 
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AReo Alosko. Inc. MEASURED SECTION FORM poqe : of _ 
field ProQrem 1991 AtaskaPeninsula Stop No 91 we 1 formetions Unamed Triassic 

Oate 614/91 Meesured SecUo.n ~'_'o....-_____________ _ 
location §E1/4 SW1/4, SEC 33, T28S R37W 

--! -.&:. -Q. .,! 

--
-
-

~ 480 -

-
-
-
-

_ 470 _ 

-
-
-
-

_ 460 _ 

--
-
-

_ 450 _ 

-
-
--

:-440 _ 

-
-
-
-

_ 430 _ 

-
-
-

_ 420 _ 

-
-
-
-
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I· 

. 

. 

I-

1-

I· 

1-

I-

Described e" ODoherty 

Sedimenhr\l Structures, 
Ducriptio031 and 
Comments 

Volcaniclastic agglomerate. 
WeUrounded clasts of dk.green-grey 
basaltic·andesltic volcanics and minor 
amounts of It. grey limestone clasts in 
unsorted volcaniclastic matrix 

_91WB 1/24 

-

Cli~bjng ripples, Transport • 175~ 
fine upwards ~"\..-

Prt. lns • 70°·250° " 
SUbmarine pyroclastic flow deposit. 
Massive, unsorted, wlfining upward 
upper part 

Dissemenated pyrite 

Interbedded limestone and sandstone. Ss 
fn. upward and not bloturb. Grd. beds 2-6' 
thick 
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AReo Alaska~ Inc. g 
MEASURED SECTION FORM poqo..A.- of_ 

Field Progflm 1991 Alaska peninsula Stop No. 91 we 3 Formet1ons Unamed Triassic 
Me6Sured Section , 1 Dete 6/4/91 
location SE1I4 SW1I4 SEC 33T28SR37W Ducri bod BV 0 Doherty I I . 

., - Rock type 8' ;) 

I~ i~ - n ..; 
. 0 cj) .J I ~rai "(ze :e c:: Sedi menter\! Structures, .J:: 

~ en 
I~~ - .;~;~~ Ducript1on" end 

I;¥i :~ 
.r::. 

11 "li) Comments 
Il)) I <i - Il; ~ l_ 

• • ~ Ii i -,-",-a. .' 
'1! ~ ~ j I ~J;~ 111ii I 

;) Ii 

it" - -- .. 
- I" 

~.~ - - ~,"~ I-I 
r-- 560 - ~,~ - ~ --' - I' 

- I-
oO I-.. 

i~i"j 
r-- 550 _ 

;~ 
" 

-.. ~ . 
it' .. - . 

:"j 
... - " ... ~ .. , 

t- .. ....... " 

r- 540 .. .. , 
". - -.. , 

.. .. Pyroclastic submarine debris flow 

.... agglomerate w/abundant clasts of 

- :" .... .. vole. rock frags and limestone in a green 

r- 530 -
muddy altered clay matrix 

" -
- " 

c<: - - ;~ I" 
i"~ ,.'1. - - it: I-

- ;~ .... .. , ~, I-, .... 
~~ ... , _ 520 _ ,... 

" 
Occ. large blocks of limestone (up to -20') 

I- .. " 

I- .. " 

.. - I-

.. -
-510 - - -

I- .. 
I- ... 
I- .. 

- •• 
I- - 500 .. - -
I- .. 

- - .. 
I- - - it " 

it: .. - it: " 
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ARCOA18ske# Inc. MEASURED SECTION 
'S FORl1 plQe .J::. of _ 

Fonnetions Unamed Triassic 
O.te 6/4/P 1 

f1eldProgrem 19P1 Alaska peninsula Stop No. Pl we-{ 
MeesuredSection _.::. • ...:'~ _____________ _ 
location SElI4SW114, SEC 33. 1288 B3ZW Oucri bed B\I O.Doherty 

...... 

I~ I~ 
.... 
.! 

I;~ -
l~ 

.i:!' 

IJ 
.... 
A. 

.z! 

--
~ 

-
~ 640 

-
oo 

oo 

-
I- 630 -

-
oo 

.. 
-

_ 620 .. 

-
oo 

oo 

.. 
roo 610 -

-
-.. 
-

I- 600 -

-
-
-
-

1-590 -
-
-. 
-

to- 580 -
-
-
-
-

n 
1- I-

I- I' 

1- I· 

1- !-

i- • 

i- '. 

Sedi monter" Structures I 
Descriptions, and 
Commenb 

WB 3/42 

Ok. gry micritic llmeston~parallel bdd 
w/poor1y dev.shallow Txb 

91 WB 3/41 

-=i~i~ld~~dJttttrrrPyritic zone may be hydroloormal 
;1' alteration 

.. 

.. 

I-

L91 WB 3/40 

Volcanic debris flow w/mostly 
rounded carbonate clasts 

I. Someclasts of limestone up to SO' 

I-

I· 

I' 

I-
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ARCO Alaska. Inc. MEASURED SECTION FORM p 10 f eqe 0 _ 

field Program 1991 Alaska peolosula stop No, 91 we 3 formations UnamedTrtassic 
Date 6/4/91 Hee,ured Section __ '_1:..-_______________ _ 

loclnon SE1/4SW1I4, SEC 33. T288 R3ZW -.. .! -.&:. .. 
. A 

-& 

-
-
-
-

~ 720 _ 

-
-
... 
-

I- 710 -

-
-
--

r- 700 -
-
-
-
-

r- 690 -
-
-
-
-

r- 680 -
-
-
-
-

I- 670 -
-
-
-
-

1-660 -
-
-
-
-

-

I-

I' 

I-

I' 

Oner1 bed BV O.Doherty 

Sedi mente r ",St ruet u r e$ I 
Oe.scrlpt1o",. end 
Comments 

Vole. pyro submarine flow. 
olv-grn·brn. palagoniti<: 

Clasts up to S' c:fia 

"'I'" r-i1 we 3/51 
I-

_~ .... '_-~ ......... 
_ j_ r-91 we 3/50 limey mudstone 

'-
1-

1-

1-

1-

1-

-
-

1-

I­

I­

I-

Strike NSoe 12"W 

Ok. gm gry micritic limestone, parallel 
bdd wI poocIly developed shanow Txb 

~. Txb trans. dlr .• 1 goo 
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AReo Alaska" Inc. MEASURED SECTION FORM peqe ~ of _ 

FormetioM UnamedTrlassic 
Oat. 614121 

:I 

fieldProgrem 1991 Alaska Peninsula Stop No 21 war( 
Measured Section --:;.'..:.1 _____________ _ 

location SEll! SW1l4. SEC 33. J28$ R37W De$crlbodBv O.Doherty 

'" 

-
.. 
.. 

"" 800 _ 

-
.-

.. 
-

I- 790_ 

-
-.. 
-

r- 780 -
-.. 
-
-

r- 770 -
. -
'" 

-. 
I- 760 -

. 

.. 

.. 

.. 
.... 750 -

-
-
. 
-

1-740 -
-
-
-
-
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Sed; menterv Structures, 
De$Cr1 pt1ons,encl 
Comments 

i'-81 we 3/58 

Lt gry, hard, paraUellam, calc. Umey­
mudstone wI occ fining upward 

=~~ ~~ 
.. _ \ l iI :-

- ~~~ 1-

-:: 1I/~ := 
- I '\ 1-

=,11 ~~ 

I· 

I· 

I' 

I· 

!. 

•• 
'. 
•• . 

~ . 
_I:}~ -~~~_ i- • 

;(~ i'-- r- -..;;r"'o!o...J....JL.1 -n -:;-.: 

-~~ 

sandstone stringers 2·"- thick 

Unknown amount of covered section 
between beach and first small island 

_91 WB 3/58 

-

-

-

-tt J - dk brn-gry hard micrite interbedded 
I - wI fissle limey mudstone. limestone -- it 1 - gives off a strong hydrocarbon odor 

~':t: I _ when freshly broke 

= ~tt I _ Possible condensed section 

-~':t~':trr 'T=Nt=t::f:F~:t:tttn:;Q1 WB 3/55 
-Lif 1- 81 WB 3/54 

r-:N'" 81 WB 3/53 
~;-3-: 

~~H-+++-l~~11-=I---'4*,"+.I- 81 WB 3/52 
#. 

- ~j:.j:.: 1-

I· 

-

.-
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AReo Alaska. Inc. MEASURED SECTION 
3 

Field Program 1991 Alaska peninsula Stop No 91 we!' 
Measured Section -.::.. • .;,.1 ______________ _ 

Location SE114 SW1I4. SEC 33. T28SR37W 
., -~ ',~ ~ -J:. <I> J! en J! -s:--; -

FORM '::'" 
paqe 4- of_ 

formations Unamed Triassic 
DateS/4 /91 
Descn bed, BV O.Doherty 

.-:'" 1 11 ~, f~Jt en 
Co 

,! 
}1 ,~ 

.5 

Sedi Menter\! Structures I 
Descriptions, end 
Comrnenb 

-
-
-
-

I- 880 -

-
-
--

I- 870 -

-
-
-
-

f- 860 -

-
-
-
-

I- 850 -

-
-
-

~ -
~ I- 840 -

-
-

~ -
-

~ f- 830 -
-
-

-
~ f- 820 -
I- -
I- -
I- -

-

-
-
--
-
-.. 
-
----, 
--

-----
--

I.. I' 

1- I· 

i-

I- I-

i- I­

I- I-

- I· .. 
- I-

-

i- _ 

- -
I-j 
I.. I_ 

I.) 
a : 

Basaltic lava flow, dkolv-gm 
glomeroporphyritictexture, vesicular 
with phenos of olv up to Smm, crude 
columnar jointing 

ji 
-_ltft1rH-«-~-1_L-J 

- 'i""'t'1-"I=:.a..L..l...91 W B 3/62 
-

.. i-

-' -
:- :-

-,~~L.,U~-' -----
'. -

~~ -~-- .- h = i~~ i--1-;-=:!- ~ ~r- _91 WB 3/61 Termally altered limestone _ tt~ ! .: directly below basalt flow 
=:cr-; i _ ; I _ Calc, fissle mudstone _ 

~~.3 -t- ...... :-~! i ! 

= j ... ~. II-II ~~( T"11·._L...L:-91 WB 3/60 Strong hydrocarbon odor 

.. :.::; Strike N5O"E 29°NW 

-lH~ - LE~ i -; Local qtzo lithic fining up sa -
-~~t~ '1' -',' II" .. -thick, wi few pyrite nodules 

'l.~~ 
- .. t'l.:~ I' 
-}~~; ;j Lt gry parallel lam limay mudstone 
- f'1':. : i 

~~~~~~ ____ ~~ ............... _-_--_--a-__ ~ __ ~.~~_;,~ .. ~~~ __________________________ ~ 
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ARCO Alaska" Inc. MEASURED SECTION FORM 
P8Qe 1 of ...l-

Field Progrem 1991 Alaska Peninsula Stop No, 91 WB 15 formation, Shelikof 
Mee~ured Section .....::.,#..::8;....-______________ _ Dete 6/1 1 19 1 

Location SE1/4 SW1/4. SEC 21. T31S R43W 

--G) 

~ -

-
-
-
... 

_ 50 _ 

-
-
-
-

... 40 -, 

-
-
-
-

!- 30 _ 

-... 
-
-

f- 20 -

-
-
-
-

... ..., 
"" c c: Or 
.S! E _ c: 

.- 0 iii ~ o ._ 
0,> 
Or c 
01.lJ 

- -:::. 1-

- =!"r--~r- I-
i'--- ---f.:: I-- • 

· 

De,cri bed ByD. Doherty 

Sed; mentery Structure~ I 
De,cri ption, I end 
Commenb 

Conglomerate, mostly well rndd, 
casts up to boulder size, most Irg to 
med cobble, clasts '"' vole, chert, 
granite, and rare gry-brn micritic 
Ims 

91 we 15/69 Macrofossils 

Siltstone, wthr dk rd-brn wI minor 
'o'fg silty sandstone 

-

..... 

.-

~10 _ -7. I-
~~ 

:--91 we 15/64 -

-
-
-
-

_ 0 _ 

-
-

-
-
-
-
-
-

GMC Data Report No. 203 

- ~ 1- · 
'-" 

- -:::. 1- Apparent foreset x-bdd transport 

1~~··n1ttt-H_tI-+II-!lU_dir. = N 14° E, N 80° E ~ 
- _ 91 we 15/63 

· 
, . 
: . 
, . 

I' 

-

-
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~~ AReO Alaska, Inc. MEASURED SECTION FORM Page -L of _7_ 
~". 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB101 Formation(s) Shelikof Formation 

Location North Wide Bay (Ugashik 8-1 quad, secs20,28,29,T31S,R43W) Described by S. W.Krueger 

Measured Section MS 2 Shellkel Fennatlen, Wide Bay,Alaskan Penfnsula Date 5,7 June 1991 

~, 

~ 
o ..c: 

.(/) 

200 

100 

o 
GMC Data Report No. 203 

Depositional 
Environment 

Descriptions. Sedimentary Structure.s. 
Samples, Fossils, etc. 

Massive volcanic lithic sandstone. Gray-brown 
weathering o live-g ray lithic sandstone. with 
satt-and-pepper took. Amalgamated beds with 
platy parting sub-paratlei to bedding. Occasional 
horizons of shale rip-up clasts or pebble stringers, 
typically graded. 

Cobble conglomerate. Reworked concretions. 
trace plutonics and volcanics. Ammonites and 
belemnites common In clasts. Cobbles to 1.5 feet, 
clast supported, no obvious grading, scoured base. 
Matrix similar to surrounding sand. 

Massive volcanic lithic sandstone. Similar tos.and 
above conglomerate. Pebbles to 2 inches, 
siltstone rip "UPS to 8 inches. aU matrix supported. 

COVERED INTERVAL 
(siltstone float) 

SiHstonelshale. Gray-brown to rust-red weathering 
olive gray siltstones, finely laminated with minor 
shale partings. Small 1-2 Inch concretions. Minor 
calcite veining. Crumbles easily. 
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MEASURED SECTION FORM Page _2 _ of ..:L 

FieldProgram .1991 Mesozoic Cook Inlet Stop No. 91WB101 Fonnation(s) Shellkof Fonnatlon 

Location North Wide Bay (Ugashik &.1 quad, sees 2O,28.29,T31S,R43W) Described by S. W. Kru!Qer 

Measured Section MS2 ShelikofFormatlon. Wide Bay, AlaskenPenlnsula Date 5,7 June 1991 

Height or Depositional· 
Depth (ft)Envlronment 

800 

700 

600 

500 

400 

GMC Data Report No. 203 

w 
a. o 

. ...1 
(f) 

..J 
W 

w Z 
a.Z 
0< 
...IJ: 
Cl)U 

sos.liml 
fine ss 

..J 
W 

w Z 
c.Z 
g~ 
(/)0 

fine ss 
507-

vole. clast 111111 506.: 

Descriptions, Sedimentary Structures. 
Samples •. Fossils. etc. 

Volcanic lithic sandstone. Gray-brown weathering 
olive-gray sandstone with salt·and·pepper look. 
Massive. amalgamated, a few floatlngpebbles and 
siltstone rip-ups. 

Fault, low angle,attenuates section, unknown 
offset (lhrow>50 fee%). 

Laminated siltstone,platy. beds to 2'. 

laminated hackly mudstone. 

Volcanic lithic sand. massive. concretionary. 

1/2-" silt and mud turbidites. 

Amalgamated 1·2' volcanic lithic sands. 
Weakly gaded turbidites with thin shale 

'"\ partings. 

. '- 1/2·" silt and mud turbidites. Prominent 
grading, shale partings . 

Volcanic lithic to Iitho-feldspathic sandstone. 
Similar to below with increasing feldspar. Massive 
to weakly bedded. amalgamated. poorly indurated. 
gritty. weakly to nonilraded. 

Volc. lithic ss, mad. grained, bedding more distinct. 

COVERED INTERVAL 
(float is volcanic lithic sandstone) 

Vole. lithic $S, med. grained, bedding more olStinct. 

Volcanle I~hic sandstone (see previous page). 

f 
Pebble to cobble conglomerate. Clasts mostly 
volcanics and siltstone concretions. MatriX 
support. non-graded, scoured base. 

Volcanic l~h\C sandstone 

1811226 
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~ .... ARCO Alaska, Inc. 
~~ 

MEASURED SECTION FORM Page 1.-. of ~ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB101 Formation(s) Shellkof Format/on 

Location . North Wide Bay (Ugashik B-1 quad, sees 2O,28,29,T31S,R43W)· Described by S. W. Krueger 

Measured Section MS 2 SheUkofFormatlon, Wide Bay, Alaskan Peninsula Date 5,7 June 1991 

II) I! Grain size f ,f 3= A: !i ~ Height or Oeposfiional ~1'5!'lI§t~~ Descriptions. Sedimentary Structures, en 

1-
Depth (ft) EnVironment 

_. 1j1 i~1i 
c ~ Samples, Fossils, etc. 

~ ... ~.~ 
c':' 

l!.~ II ;j.d~ 1 ~l!J!t 
1200 - SLOPE : 

iit.~ 
:: Massive volcanic lithic sandstone, amalgamated, . 

.. ~ - -- CHANNEL- l- some floating pebble horizons, but no obvious -- I- d' -- ss 518 ~',I 
I- gra lng, 

0 - - 517 e_ t;!l I- -- I- (base of sand unit is perfectly horizontal for -- ammonite_~ I-- I- hundreds of feet with only occasionaI3·S" scours.)-- :l:': 
... . - I- -- -~ ... -- 516.:~~ - -- - --

siltstone ~ ~ ~ - -- :Lafllll,Q,tN siltstone and Interbedded fine sandstone.: -' -
w -~ : Sand beds typically 1·3-, -- ~ : ~ -

1100 - - • - <is : ~ - -- - -- .j5 - I- -- - ~ I- -- ...J - I- -- W I- (fining upward) -- CI I- -- 0 I- -- a: ~~aminated siltstone and interbedded fine sandstone,: - a.. 
- 515°_ 

I- Sand beds typically 2·5-, a few to 10·. -
,.... I- -- siltstone 

~~ 
I- -- I- (coarsening upward) -

i - I- -- I- -- W I- -- a.. I- -
... ~ - 0 I- -

1000 - ...J ~ .. 
j.,. - C/) 

~i 
I- -

~ ~ 
.. 

~ 
I- -- I- -

~ ~ 
- ..J I- -- w 

~I 
:: Laminated siltstone and Interbedded fine sandstone.: - C 

I 
- 0 ~ Sand beds typically 1-3", -- a: -.. a.. I- -- ~ -- :: (locally concretionary) -- 514 e 

~~:~ -- siltstone - I- -- ~ (fining upward) 
.. - ammonite ~~ '*' -- I- -- - .. ~. :~'::' I- -- :._': .g. 

:: Volcanic lithic sandstones and siltstones. Rapidly : - w 
900 - a.. 'I: ~ changing grain size from coarse sand to silt. Some:' - 9 - I- weak grading. Interbedded siltstone horizons to 3', -- .' 

(J) I- -- ~ I- -- :.~.' I- -- ..J 
~ Volcanic lithic sandstone. Amalgamated coarse to : - w c - 0 - :: fine beds to 3'. Individual beds flne upwards. : - - ;~ - a: ~ -a.. -

'I 
~ (coarSening upward) -- .. 

- I- -
- 513 • - Laminated siltstone, Platy, beds to 2", -- siltstone ':: - -- - - -

~ 
.. SLOPE - Volcanic lithic sandstone. Massive, amalgamated, -- : a few floating pebbles and siltstone rip-ups. : _800 - CHANNEL 
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.4 ~ ARCO Alaska,lnc. 

"". 
MEASURED SECTION FORM Page -.!... of _7_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB101 Formation(s) Shellkof Formation 

Location North Wide Bay (Ugashik B-1 quad, sees 2O,28,29,T31S,R43W) Described by S. W.Krueger 

Measured Section MS 2 ShellkofFonnation. Wide Bay. Alaskan Peninsula Date 5,7 June 1991 

GMC Data Report No. 203 

Depositional 
Environment 

531' 
siltstone 

~ 
Ww 
00.. 
00 
CI:...J 
o..(f) 

536 • 
mudstone 

...J 
W 
Z 
Z 
< 
:t 
Q 
w 
0.. 

9 
(f) 

530 • ----..-...• " .• , .• -." 
siltstone 

...J 
W 
Z 
Z 

~ 
Q 
w 
0.. 

9 
(J'J 

Descriptions, Sedimentary Structures. 
Samples, Fossils. etc. 

Laminated siltstones with minor interbedded fine 
sandstones. Sands typically 1-4'. Sand beds 
cluster to suggest aserles of 5·2S'coarsening 
upward sequences 

Laminated siltstones with minor Interbedded 
mudstones and fine sandstones . 

Volcanic lithic sandstone. bedded. no obvious 
grading. 

Volcanic lithic sandstone. bedded, no obvious 
grading. 

Volcanic lithic sandstone. massive. 

(fault. attenuating, missing section> 1001 

Volcanic lithic sandstone, coarsely bedded. 

Laminated siltstone and fine sandstone. 

(fining upward) 

Massive volcanic lithic sandstone. 
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~~ AReo A1aska, Inc. MEASURED SECTION FORM Page ~ of _7_ 
~,., 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB101 Fonnation(s) Shelikof Fonnatlon 

Location North Wlde Bay (Ugashik 8-1 quad,.secs 2O,28,29,T31S,R43W) Described by S. W. Krueger 

Measured Section MS 2 Shellkof Formation. WIde Bay, Ala .. " Peninsula Date 5,7 June 1991 

1900 

1800 

1700 

GMC Data Report No. 203 

Depositional 
Environment 

W 
Q. 

9 
(J) 

~ 
...J 
W 
C 

~ 
Q. 

-oJ 
W 
Z 
Z « 
::I: 
<.> 
w 
a. 
9 
(J) 

ss 
533.~~ 

• 535-
silt 

532-
ss 

;5 
..J 
Ww 
00. 
00 a:..J 
0.(1) 

Descriptions, Sedimentary Structures, 
SarJl)les, Fossils, etc. 

Laminated siltstone with minor interbedded fine 
sand and mudstone. 

Massive volcanofeldspathlc sandstone ledge. 

Laminated siltstone with minor Interbedded fine 
sand and mudstone. 

(stacked fining-upward sequences) 

i Section from here up was sketched 
---I- during a rapid traverse. 

Voicanofeldspathlc sandstone. Ledge-forming sand: 
unit varying from amalgamated rhythmic 2-4" beds -
for 8-10', to amalgamated 1-3' beds for 15-20 feet. -
Some Iow-angle channeling. No obvious grading. -

Volcanofe\dspattllc sandstone. Thin 2-4" beds, 
some graded, with a few rip-ups and flame 
structures (SE transport). 

(coarsening upward sequence) 

(A few thin sands (3-51 appear 
more quartzofeldspathlc) 

Lamilated sittstones with minor Interbedded fine 
sandstones. Sands typically 1-4-. Sand beds 
cluster to suggest a series of 5-2S coarsening 
upward sequences 

184/226 



..,~ AReo Alaska, Inc. 
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MEASURED SECTION FORM Page~of_7_ 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB101 Formation(s) Shellkof Formation 

location North Wide Bay (Ugashik 8-1 quad, S8CS.20,28,29,T31S.R43W) Described by S. W. Krueger 

Measured Section MS 2 SheUkofFonnatlon, Wide Bay, Alaskan Peninsula Date 5,1 June 1991 

Height or Depositional 
Depth (ft) Environment 

2400 

2300 

2200 

2100 
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~ 
Ww 
00. 
00 a: ..... 
. 0. (J) 

537 • 
siltstone 

..... 
w 

w Z 
a.Z 
0< ..... :r: eno 

w 
a. 
9 en 
~ 
...J 
W 
C o a: 
a. 

Descriptions, Sedimentary Structures, 
~, Fossils, etc. 

Monotonous laminated siltstone and hard shale 
with occasional thin beds of fine sandstone. 

(lllls section sketched 
during a rapid traverse) 

Volcanofeldspathic sandstone. Amalgamated 3·20· 
beds. Some weak grading . 

Laminated siltstone with minor interbedded fine 
sand and mudstone. 

] Slump deposft. Remobiized sU1stones. 

Laminated siltstone with minor irterbectded fine 
sand and mudstone. Fining upward sequences. 
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· ~~ARCO Alaska, Inc. MEASURED SECTION FORM Page _7_ of --2-
~,.. 

Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB101 Formation(s) Shellkof Formation 

Location North Wide Bay ·(Ugashlk B-1 quad, sees 2O,28,29,T31S,R43W) Described by S.W. Krueger 

MeasuredSection MS 2 Shellkof Formation, Wide Bar, Alaskan Peninsula Date 5,7 June 1991 

Height or Depositional . 
Oepth(ft) Environment 

GMC Data Report No. 203 

Descriptions. Sedimentary Structures. 
Samples, Fossils, etc. 

(top of measured section) 

Laminated siltstone with thin beds ·of fine 
sandstone. 

Volcanofeldspathlc sandstone ledges. 

Laminated siltstone with thin beds of fine 
sandstone. 

Volcanofeldspathlc sandstone. Massive 
cliff-forming unit composed of amalgamated 
sand beds 3--3'. 

(This section sketched 
during rapid traverse) 

Volcanofeldspathlc sandstone. -alack sands- due 
abundance of hornblende and magnetite (1). '''''''''''''''-11 
for hydrocarbon residue In matriX???] 

Basal conglomerate, volcanic cobbles, scoured 
base. 

-Slack sand· ledge. 

laminated siltstone with thin beds of fine ""'''11'1",',,,,,,,,, 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB103 Fonnation(s) Naknek Formation 

Location Ugashik Narrows (Ugashik c-3 Quad., S$C 4,T31S,R46W) Oescribed by S, W. Krueger 

Measured Section MS 9 Naknek Fomatlo". Ugashik Nanows, Alaskan Peninsula Date 6 June 1991 

o 
GMC Data Report No. 203 

Depositional 
Environment . 
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Descriptions. Sedimentary Structures. 
Samples. FossilS, etc. 

Pebble to cobble conglomerates. some arkosic 
sand lenses. Graded. with abundant channelling. -
Predominantly granitic cobbles. 

Pebbly arnose. Prominant cut-and-fill cross­
bedding with pebbles to 6- as residua along 
bedding surfaces. 

Well sorted arkose with heavy mineral banding : 

/ 

(ep. !do1e, magne1ite). Slab Is entrained in slurry -
deposit. Internal kink-band deformation. ; 

Moslc sand slurry. Poorly sorted gray arkosic _ 
sand with floating pebbles and rounded granite 
boulders to 3', 

Gray arkosic sands Ina fining upward sequence. 
"-- 'N"" .... low-angle cross-bedding In medlum-grained 

sands. (Waning flow deposit to underlying boulder • 
conglomerates.) 

(boulders to 8 feetl) 

(boulders to 3 feet.) 

Cobble to boulder conglomerate, Clasts mostly 
granitic. granitic gneiss. with minor green altered 
volcanics, sandstone. ~d chert. and sedimentary • 
gneiss. Clast supported, with gray granite wash 
sand matrix. Occasional amosic sand strfngers 
which pinch oOllaterally. Abundant channelling 
and scour. Imbrication suggests transpon 
roughly SE. 

Arkosic sandstones. Weakly laminated 
sa/t-and-pepper sands In lateraUy discontinuous 
beefs. Orange stained. crumbly and porous, 
nkely due to deep weathering. 

Cobble 10 boulder conglomerate. as above. 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB103 Fonnation(s) Naknek Formation 

location Ugashik Narrows (Ugashik 'c-3 Quad, sec 4,T31 S,R46W) Described by S. W. Krueger 

Measured Section MS 9 ' Naknek Fonnation, Ugashik Narrows, Alaskan Peninsula Date 6 June 1991 

Helghtor 
Depth (tt) 

----------------... -
140 : ---..... 

.... 
-..., 
-------.... 
---

120 : -.... 
-----------------

100 -------------------
80 -

GMC Data Report No. 203 

Depositional 
Environment 

~ 
C/) 

o a.. 
w 
Q 

i' 
<C 
W 

~ 
C 
W 
Q 

« a: 
CD -z 
if 
~ « 
> 
::J 

:.i 
<C 

--.... -.... 
------------'­--.... --.... -.... ----.... .... -.... --.... 
.... 
.... 

Descriptions. Sedimentary Structures. 
Samples. Fossils. etc. 
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- height of roughly 180 feet.) -- -- --- -
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~ -
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~ -
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~ -
~ .... 

~ -~ -
~ Pebble to cobble conglomerate with Interbedded -t: gray arkosic sand lenses. Abundant channelling : 
I- and grading. -
~ -
~ -
~ -
~ .... 
~ -
~ -
~ -
~ -
~ -
I- -
~ -
~ .... 

~ .... 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB104 Formation(s) Naknek and ShelikofFms. 

Location North Wide Bay (Ugashik C-2 quad, secs14,15, T31S,R44W) Described by S. W. Krueger 

Measured Section MS 4 Naknek & Shellkof Fonnatlons. Wid! Bay. AlasklnPenlnsula Date 9 June 1991 
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Descriptions, Sedimentary Structures, 
Samples, Fossils. etc. 

(stratigraphic detail from 250-650' is schematic, 
and represents a composite of the conglomerate 
section which is exposed on both sides of 
OesMolnes Creek») 

(section below 250' was measured on the 
SE side ·of DesMolnes Creek) 

Bedded cobble conglomerates with occasional 
volcanofeldspathic sand lenses. Extensively 
channelllzed, grading common. 

(basal unconformity 
cuts down into the 
black sand at aO'lus! 
1 mile to the SE) 

clast count: 
altered volcanics 112 
granite 15 
gabbro 2 
chert 2 
sandstone ~ 

TOTAL 134 

Two thin (1") coal seams and one thin (6j 
arkosic sand bed exposed immediately below 

'\ unconformity. 
(root burrows and oscillation ripples in mudstones) 

Massive black sand, weakly bedded. 

Alternating black cross·bedded sands and 
olive-brown mudstones. 

Laminated mudstone, olive-brown. 

Black sand ledges. Dark oliveiJray weathering 
sands rich k1 hombiend, epidote and llmenne. 
Moderatety bedded. cross-bedding common. 
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.... ~ AACO Alaska, Inc. MEASURED SECTION FORM Page-L-of~ 

~r 
Field.Program 1991 Mesozoic Cook Inlet Stop No. 91WB104 Formation(s) Naknek and Shelikof Fms. 

Location North Wide Bay (Ugashik Co2 quad. sees 14.15, T31S,R44W) Described by S. W. Krueger 

Measured Section MS 4 Naknek & Shellkof Formations, Wide Bay. Alaskan Peninsula Date 9 June 1991 

-= c 
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GMC Data Report No. 203 

Depositional 
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Grain size ga g' 

~ I "J ~ ~ ~ i 1 ! ~ Descriptions, Sedimentary Structures. 
j v ~ ~ 1" i ~.. . &; Samples, Fossils. etc. 

t~! I! ~ Itllill il""t'"ii ___ -----------t 
Volcanofeldspathic sandstone, gray, 
moderately bedded, weak low-angle 
cross-bedding. poorly indurated. 

Volcanofeldspathic sandstone. gray. massive. 
poorly indurated. 

(multiple imbrications at S50E) 
(channel margin N30W1S30E) 

(Imbrictiondirection N40E) 
(imbrication direction N60E) 

clast count: 
altered volcanics 8S 
granite 27 
sandstone 2 
quartzite --1 
TOTAL 119 

(section above 650' was measured on the 
NW side of OesMoines.Creek) 

(stratigraphic detail from 250-650' is schematic. 
and represents a composite of the conglomerate 
section which Is exposed on both sides of 
DesMoines Creek» 

Bedded cobble conglomerates with occasional 
volcanofeldspathlc sand lenses. Extensively 
channeUized. grading common. 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB104 Formation(s) Naknek and Shelikof Fms. 

Location North Wide Bay (Ugashik C.2 quad, sees 14,15, T31S,R44W) Described by S. W. Krueger 

Measured Section MS 4 Naknek & Shelikof Fonnatlons,Wlde Bay, Alaskan Peninsula Date 9 June 1991 
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D.. .g ::l Height or ~positional ~ Descriptions, Sedimental)'. Structures. 
(I) ~ Depth (ft) Environment jvlVl'$ A & Samples. Fossils, etc. 
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-i « - f- -W ..; 
:E """""""'1 I ~ 
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MEASURED SECTION FORM PageLof_4_ 

FieldProgram 1991 Mesozoic Cook Inlet Stop No. 91WB104 Formation(s) Naknek and Shellkof Ems. 

Location North Wide Bay (Ugashik Co2 quad. sees 14.15. T31S.R44WJ Described by S. W. Krueger 

Measured Section MS 4 Naknek & Shellkof Formations. Wide Bay, Alaskan peninsula Date 9 June 1991 
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Descriptions. Sedimentary· Structures. 
Samples, Fossils. etc. 
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:: (similar !edgy conglomerates continue : 
~ upwards for at least 10001 _ 
~ -
~ -
~ -t: Pebble to cobble conglomerates and Interbedded :: 
~ coarse arkose. gray, well bedded. channelized. cgl : 
f- is clast supported, ss has pebble stringers. some -

II ~ low-angle crossbeds. grading common. : 
~~ -.:: : 
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Field Program 1991 Mesozoic Cook Inlet Stop No. .91 WB105 Formation(s) SheHkof Formaton 

Location North Wide Bay (Ugashik 8-1 quad. sees 20.21. T31S.R43W) Described by S. W.Krueger 

MeasuredSectionMS 12 Shellkof Fonnations.WId! Bay. Alaskan Peninsula Date 11 June 1991 

Height or Depositional 
Depth (fI)Environment 

200 

Descriptions. Sedimentary Structures, 
Samples, Fossils, etc. 

Laminated siltstones and minor fina sand beds. 

Thin-bedded fine sands and silts. 

Fining upward sequences of bedded sands. 

Bedded feldspathic lith arenite. Beds to 2', thin 1" 
fina sand partings. 

__ laminated siltstones in 112 to 1" beds, with 1" 
concretions, some with ammonites. Beds 
locally slightly askaw (::slump?). 

Bedded to masslva, brown weathering, olive gray 
feldspathic I~harenite. 
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Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB106 Formation(srriassic HmestonelTalkeetna Fm 

Location EastPuale Bay (Karluk c-4/S Quad, sec 22,T28S,R37W) Described by S. W. Kru!Qer 

Measured Section MS 13 Triassic IImestoneITalkeetna Fm, Puale Say, Alaska Peninsula Date 12 June 1991 
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Descriptions. Sedimentary Structures. 
Samples. Fossils, etc. 

Fining upward sequence of coarse volcanic sands 
and green volcanic siHstones. 

Green bouldery volcanic breccia. Coarse volcanic 
matrix supports clasts of basalt and andesite to 2-, 

Massive, green, pebbly volcanic sandstone. 

Alternating green volcanic sands and siltstones. 
Mostly sand near base to mostly silt near top. 

Green bouldery volcanic breccia. Coarse volcanic 
matrix supports clasts of basalt and andesite to 1.5-. 

",,0 

Green volcanic siltstone. 

Massive green volcanic sandstone. Grades 
into overlying siltstone. 

Green volcanic siltstone with thin volcanic sand 
turbidites. Sands increase towards top. 
Green volcanic siltstone with thin calcarenite 
turbidites. Calcarenites decrease away from base. 

Several thin green volcanic sand turbldltes in 
sequence of micrites and turbiditic calcarenites. 

(minor worm-burrow bioturbation.) 
(evidence of minor slufT1)ing.) 

Medium gray calcarenite turbldltes (3-·11 
Interbedded with greenish gray micrite. 
Micrite percentage decreases upward. 
Monotls fossils common In mlcrites. 

Basaltic dike displaying pepperlte textura (wet 
intruSion). Limestones folded and baked near 
contact. 
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~~ 
Field Program. 1991 Mesozoic Cook Inlet Stop No. 91WB107 Formation(s) Naknek and Shellkof Fms. 

Locatj()n North Wide Bay (Ugashik 8·2 quad, sec 27. T31S,R44W) Described by S. W. Krueger 

Measured Section MS 11 Naknek " Shefikof Fonnations, WIde Bay. Alaskan Peninsula Date 10 June 1991 
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Descriptions. Sedimentary Structures, 
Samples, Fossils, etc. 

Bedded .cobble conglomerates with occasional 
volcanofe/dspathic sand lenses. Extensively 
channellized, grading common. 

(Sequence above 350 feet Is a des.cription of a 
single cliff face exposure viewed from across a 
steep gorge. It was studied as a comparison 
to the similar section in MS4 a few miles to the 
NE to estimate the relief on the basal 

unconformitY of '1 Naknek Fo_'on.) 

Black sandstone, moderately bedded, common 
planar crossbeds, poony to moderately indurated, 
\edgy. Beds 6- to 3'. 

Planar bedded muddy siltstones. 112·1 112 Inch 
beds, rhythmic, but slightly IUfTl)y. 

(gradation) 

Massive laminated mudstone with occasional 1·2 
inch planar siltstones, no bioturbation. 
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~~ AReO Alaska, Inc. MEASURED SECTION FORM Page~ofL 

~". 
Field Program 1991 Mesozoic Cook Inlet Stop No. 91WB107 Fonnation(s) Naknek and Sherikof Fms. 

location North Wide Bay (Ugashik B-2 quad, see Xl, T31S,R44W) Described by S. W.Krueger 

Measured Section .MS 11 Naknek" SheUkol Fpnnatlons, Wlde·Say. Alaskan Peninsula Date 10 June·1991 
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Descriptions, Sec1imentaryStructures, 
Samples, Fossils, etc. 

- WeaJcly to moderately bedded dark gray 
;: sandstone, poorly to moderately Indurated. 
i-

t: (This section observed from across ravine. 
t: Appears similar to measured section MS4.) 

~ Cobble conglomerate. 
f-
io- Massive dark gray weathering sandstone . -
r-
"-----

Bedded cobble conglomerates with occasional 
volcanofeldspathlc sand lenses. extensively 
channellized. grading common. 

196/226 

---....., --
....., 

---... 
.... 
.... 
--. -.... ... 
--....., 
-
....., --------....., 
... 
-.­--------
....., 

: 
------... -----
....., ------------------....., 
-



.... ( I 'v ,J ' .:: , /. ') L ( 7 \ '~'-"-' 
t L> ~~:-'...J.,) 

ARCO Alaska .. MEASURED SECTION FORM_ p 1 of_5 r. ft A '\I W f1 "llJt, lJ) ~ age . 
field Program Mesozoic Cook Inlet stop No. SftW; 204 &205 formations Shelikof 

Me~ured Section .:.N.:.:::u~mber=-_______________ Dete June 7. 1991 
Location N E. Sec. 18, T33S R45W UQashl Quad B-2 De$crlbed BV William Morris ---
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Sedimentary 
Structures and 
Descriptions 

Amalgamated sandstone beds, 
section is poorly exposed, but 
appears to consist dominantly opf 
massive sandone beds. Wood 
fragments are com mon 

Interbedded mudstone and sandstone. 
Sandstone-thin to very·thin bedded. 
Section is very poorly exposed. 
Slumps, slump scars and channel like 
features filled w~h the fine-gralned 
deposits are locally common. 

Interbedded sandstone & mudstone 
(1:1). Sandstone·appears massive, but 
poorly exposed 

Interbedded sandstone & mudstone (4:1). 
Sandstone-dominantly massive, mudstone 
clasts commmon 

Dominantly massive, lesser normal 
grading. rare Tabc. Erosive bases. Rare 
coarse-grained sandstone beds. 

197/226 



ARea Alaska .. Inc. MEASURED SECTION FORM 
Page 2 of ...i.. 

Field Program Mesozoic Cook Inlet Stop No. Sites 204 & 205 Formation$ Shelikof 
Measured Section .....;;:N:=;um:.;:;be:::=;.r ______________ _ Date June 7.1991 

Location N.E. Sec. 18, T33SA45W Uoashi Quad B-2 De$cribed By 
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Sedimentary 
Structures and 
Descriptions 

Interbedded mudstone and 
sandstone. Poorly exposed. 
Sandstone-fine-medium gn., 
thin to very thin bedded. Thin 
bedded sandstone is massive., 
horizontal laminated. or Tabo. 
Locally sandstone contain 
mudstone clasts or wood 
fragments. Mudstone is 
dominantly massive, but some 
beds.show horizontal or ripple 
laminations. Locally sandstone 
and mudstone are bioturbated. 
Slumps, slump scars and 
channel like features are visible 
in photos. 
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AReo Alaska, Inc. MEASURED SECT ION FORM 
Page 3 of ..L 

Field Program Mesozoic Cook Inlet 5to P No. Sites 204 &205 FormetioM Shelikof 
He83ured Section --!.::Nu~mberi.::· ~ __________ ....:-___ _ Date June 7, 1991 

Location NE.Sec.18, T33SR45WUaashiOuadB-2 Described BV 

-
-

570' -

-
- -

-
550' -

-
-

r- -
530' -

-
-
-

- 510'-

-
-
-

490' -

- -
.... 

-
470'-

-
I- -

-
450'-

-
-

- -
430'-

-
-
-

410'-

-
-
-

C 11. .. Da a eport No. 203 
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ID ~ ow 

w 
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CD 
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• 
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:.:. -. --

- . _
7-
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-.:.. 
.:. 

-.:.. 

-~ 
-::; 
--
-::; 
-.:.. 

-
_ 7-

7-

-; 
-.:.,. 

--:-
--
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-7 
--.:.. 

-
• 
-
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i­

i­

i-

i-
I-

1-

,­

'-

• 
-
'­
-
-
-
-
• 

-
i­

i-

i­

i-

i­

i-

i-

i-

,-
1-

-
-
..I 

-

William Morris 

Sedimentary 
Structures and 
Descriptions 

Channelized sandstone-m edium 
to coarse gn, thick to very thick 
bedded, massive. Locally 
mudstone clasts and 
extraformational pebbles 

Channelized conglomerate-gran"lIe to 
pebble, clast-supported, sand matrix, 
ungraded, locally sandstone couplet 

Interbedded mudstone and 
sandstone. Poorly exposed. 
Increase in percentage of 
sandstone beds in from 435' to 
485'. Sandstone-tine-medium 
gn., thin to very thin bedded. 
Thin bedded sandstone is 
dominatly horizontal laminated 
or riplle laminated with lesser 
massive. Locally sandstone 
contain mudstone clasts or 
wood fragments. Mudstone is 
dominantly massive, but some 
beds show horizontal or ripple 
laminations. Locally sandstone 
and mudstone are bioturbated. 
Slumps, slump scars and 
channel like features are visible 
in photos. 
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ARCO Alasko, Inc. MEASURED SECTION FORM 
Page 4 of L 

Field Program Mesozoic Cook Inlet Sto P No. Sites 204 &205 Form8tion~ Shelikof 
Mee,ured Section -J,.lN~umber:.:.=::..-~ _______ ....... _____ _ Date June 7, 1991 

Location N E. Sec. 18 l33SR45WUQashIOUadB-2 De$crlbed By . , Wilnam Morris 

It -- - -1: ~ ~ c -~. G :!. Gr.1ra S12e ." 
0 <I>~ .:! .ge 1: ! Sedimentary &: 

~J1J!~ i 
.~ . - _c 0 :;: ,. .to -e en Structures and 
~;i ~ - &-

'l.!.fI ... iCI. . ~ 
~~i ~jl 

Descriptions 
(I) G ow l~iI8>&JJl .ll ~.!CP Q 

- - ~ 1-r+ 
- - - 1--· - -":': [-

760' - - ~ 1- --
I- - - r+ 1- Interbedded mudstone and 

- - - 1- sandstone. Poorly exposed. 
~ - - -:: 1- Sandstone--flne-medium gn., 

740'· - ::: 1- thin to very thin bedded. Thin 

- - -:: 1-
bedded sandstone is massivEI, 

~ 
... ',' planar laminated, or Tabc . 

I- - .... 1- Locally sandstone tontain 

- • 7- mudstone clasts or wood (I) - ::: 1-
.= fragments. Mudstone is 

720' -
(I) 

8. - ~ I- dominantly massive, but some 
- (D ':': 

"tI - ':": I- beds show horizontal or ripple 
- !. - '; 1- laminations,. raresittstone slurry - ...2 -,.: 

beds. Locally sandstone and j I- - (f) - ':": I-
i 

I ':': mudstone are bioturbated. 
.c 700' - - :::: 1- Slumps, slump scal'$ and (I) - - :::: 1- channellike features are visible 

- - · l- in photos. -- - · 1--... 880' - - · 1-

- - - I-

. - -":'" 
I--- - - 1-

660'- - ":" 
I--I- - - - 1.-

.:. - - :::: 
1-

- - 1-

840'- - t.;. 1-

- - ":" 1--
~ - - · 1-

- -~ 1-

620'- - ~ 1-

- !-

- - f7 I-

I- - - ~ 
1-

600'- -~ 1-

- - ~ I-t-; 
- - ~ ~ 1-

~ 

~[( I ata Re ort N( . 203 p 
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AReo Alaska" Inc. MEASURED SECTION FORM 
PSge -L- of .L 

field Program Mesozoic Cook Inlet Stop No. Sites 204 &205 Formation, Shelikof 
Measured Section ~Nu~m~bela..._--.;.. ___________ _ Date June 7.1991 

Location N E. Sec. 18. T33S R45W Uaashl Quad B-2 Described BV William Moms 
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I­
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I­

I-

I­

I-

1-

I­

I-

I-

I-

I­

I-

I­

I· 

I· 

I· 

Sedimentary 
Structures and 
Descriptions 

Same as below 
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ARea Alaska. Inc. )1EASURED SECTIUN~. F :A0RI1 ~ "" 1 5 'f r W S u:Jb -z.J) I Page _ of -
field Program Mesozoic Cook Inlet stop No. S~t' 208& ~07 Formetions Kialagvik 

Measured Section Number" 58 & seDate June 9, 1991 

Location N.S.Sec 30. T33S A4SW Uaashi Quad B-2 Oe$cribed By Wilfiam Morris 

-
-

180' -

-
~ -

- .-
160' -

-
-

I- -

140' -

-
-
-

I- 120'-

--
-

100' -

- -
-
-

80' -

-
~ -

-
60' - --

-
!- -

40' -

-
-
-

- 20'-

-
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~ .... ] it. ~~II()n No. 203 

-
-. 
....... 
I-

I-

1-

I­

I-

i-

i-

1-

;-

1-

:-
1-

-
-
-
-
-
I­

I-

I­

I-

I­

I-

:-

,­

'­-
--
-
-
-
-

Sedimentary 
Structures and 
Descriptions 

Mad to Co. gn., massive 
sandstone, bedding indistict 

Mad to granule massive 
sandstone. bedding Indistinct 

Alternating pebbly sandstone 
and granule to coarsegrclined, 
normal graded or massive 
bedded sandstone coupfets. 

·91WB206-633 
Coarse to fine grained, normal 
to massive, mad 10 thick 
bedded sandstone 

Granule to mec!. gn., massive 
sandstone, litharenite 

Pebbly sandstone w~h med to 
co. gn. sandstone couplets, 
quartz rich 

91WB206-618 

Fn. grained massive to normal 
graded, mec!. to thick bedded 
sandstone. some organics and 
mudstone dasts. Base of 
sandstone beds is non-erosive 
and beds are lateraly 
continuous. Quartz rich. 
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ARea Alask81 Inc. MEASURED. SECTION FORM 
p·age -L- of ..L 

fieldPro9ram Mesozoic Cook Inlet Stop No. Sites 206 &207 Formations Kialagvik 

Measured Sectfon Number 5A.5B&5C Dete. June 9, 1991 

location N.E. Sec. 30, T33S R45WUgashi OUadB·2 De,cri bed By Wdliam Morris 

-
380' -

-
-

t- -

360' -

-
-
-

- 340'-

-
-
-

320' -

-
.... 

-
300' -

-
-
-

280' -

-
-
-

260'-

-
-
-

~ 240'-.. 
-
-

220'-
~ -

-
-

200'-

iic 
cG 

i~ CIte 
8.> G :c 
OW 

s 

I o 

:::£"7i.\J ~~.:'-::'li 
{.i:.i.:;;,;'l 

- &~ ~~~ 
_ ~.: r:.;t:.;. fll I., ,':.: 

,-, I I 

I­

I-

,­
I-

I­

I­

I-

I-

,'" 
1-

I"'i-

I-

I-

1-

: . 
1-

I-

I-

I-

I-

-
• 

I­

I-

1-

:-

I­

i-

,-

1-

-
-
-

I ...... 

I­

i-

1-

Sedimentary 
Structures and 
Descriptions 

Measured section 5C 

Measured section 58 

91 W8207 ·621 
91WB207·620 

Interbedded mudstone and 
sandstone.Ss-v. thin 
bedded, massive appearing. 
Ms-Iargely silt, no visible 
structures Ss:ms ratio 1:10 

U",~ .. urAl'f section 58 

Ii u...", .. , 'reef S&CtlOnsA 
Med. to granule, massive 
Pebbly sandstone 

Co. to mad. gn., massive 
sandstone 

Pebbly sandstone with 
sandstone couplets 

Mad to Co. gn., massive 
sandstone. bedding indistict 
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ARCO Alaska.. Inc. MEASURED sECTION FORM 
Pege 3 of .i.. 

Field Program Mesozoic Cook Inlet stop No. Shes 206 & 207 Formations Klalagvik 

MeesuredSection Number SA. sa &59 
Location NE. Sec. 30, T33SR4SW~iOuad B·2 De$cnbedBy - "ii1: .go 

1; Gr61 1"1 91:1!e "0 c:. - c: 
~ .2 e 

l] I)l-s .. 
t: i - .=c: 0 

.&:. §.e en « 
~ ~~ I c .~ .8Ji~i !i~ lil c! ~.f' 8> cB 

-- - 1-

- - - '1-

570' - -- . , I'; 

- - ... 1-.-.. - - 1-'" 

- - I-I-
.:. 

550' - - I-I-· - - - I-I--- .. I.., 

, -' - - .:. I-

530' - - '. 1-
, ."- ":-- 1-

- - - 1--- - :::. 1-

510' - - - I-
- ,-

~ 
1-

- I/) 
.1:: - .:. 1-
C/l · - §. - - 1--

490' - 0 - ~ 1--
a - ! - - I-· - " - ~ 1- f-en • 

= - - I;" I-

470'- - ::; 1- f-

- - .:. I ~ 

- - I-

- - - 1- I-

450'- - - 1- I--- - 1--- - - 1-

· - - 1- '" -430'- - · 1-

- - · 1--- - · 1-

- - - 1-

410' - - - 1-I-

- - - 1-

- - :: 1-
:: - - ~ 1-

liMe Data Report No. 203 

Date June 9,1991 

William Manis 

Sedimentary 
Structures and 
Descriptions 

91 WB207-628 

91W8207-627 

Burrowing is common above 525' 

Normal graded sandstone 

91WB207-626 
91 W8207-62S 

Interbedded mudstone and 
sandstone. Ss- tn to med 
grained, very thinly bedded, 60% 
quartz, Ss:Ms ratio 1:10 to 1 :20, 
scattered organics, tare burrows 

91WB207-624 
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ARCOAlasko. Inc. MEASUREDSECTJON FORM 
P8ge~ of.L 

FieldProgrem Mesozoic Cook Inlet Stop No. Sites 206 & 207 formations Kialagvik 

Meu ured Section NumbtrSA 58 & SO Oate June 9. 1991 

oea on .. I $C L t1 N E Sec. 30 T33S R45W Ugashi Quad B·2 De r1 bed B V William Morris 

~ I~ I~ - ,,'1: ~ - Gr61n S12e ." 

cD 
4> .c II - c Sedimentary ~ ~.~ -.c: 

JJiJ~ 1 .i 
lor. & 0') I:; 

I~ - 0 Structures and .c: 110 e en 
I!!:~ Il - !~ Oesc.riptions 

Ill~ 
Q. 

1~£IB~Jill ":'J.! c! ~!~!l 

- r:::: 
1-

770' - -(':; 
I-f':; 

- -t7. I-

- -L ... I-
. 

17-
I- - r.;.; 1-- r.;.; en 

.750' - :t:: l-en 
§. r.;.; - - r= 1- Interval is dominatly biotu.rbated. 
0 - f~ 1- belemeniteand other fossils are ..; 

• 
i 1-:; commmon. - - ~~ 

I-

I- 730' .... £I' l ... 1-
~7. - 1- 91WB207·631 
~~ Above 72Sthin to medium - ,... .-:,: 1- bedded, normal graded sandstone ::: 

-: ...; 
~-::: 1- beds occur about 1 pe.r S' and 

no'- ...; .':': 1- increase of.·v. fnsandstone beds .';': 

!- - .~ I-
relative to siltstone beds 

I~~ -III .- :':': - .t::: :.;: 1.-
III 

~ - §. -.:: 1-... 
690' -

0 - ~':': I-

i .:: Mad to Co. grain, normal bedded - ...; .7- 1-
.7- sandstone With mudstone clasts 

!- - V> 
:~ 

l- and belemElOites 

- - - 1-::: at 660' are a series ofsandstone 
670'- -:; I- dikes striking 353·75E 

:::. - - ",,:, 1-
91WB207-630 - - ~::: 1- 91WB207,,629 r:: 

I- - ~':: 
1-

650'· - r::: 1- Interbedded mudstone and ~ .. - - ~-:: 1- sandstone. Ss- fn to med 
~7. grained, very thinly bedded, - - ~-:: 1-

- ~-=: thin to medium thick bedded 
-I:;:: 1- sandstones are normal. r.;.; 

.... 630'- -~.:.; I- massive or Tbc. Ss:Ms ratio ~:: - - ~:: 1:10 to 1:20, scattered 
~ .. 

organics, common burrows I- - - ~~ 1-~-: - - ~-: 

= 610'- • 1- Toe 

10- - I- I-
~-:: - - ~7. I-

. - ~7. 
~7. 
1-

590'· - l70 
1.7-

(Me )ata'Report No. 203 
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AReo Alosko.. Inc. MEASURED SECTION FORM 
P8qe 5 of .L 

field Program Mesozoic Cook Inlet Stop No. Siles20G &207 Formations Kialagvik 

Mea, u red .SecUon Number 5A.se & 50 
Location N.E. Sec. 30,T33S R45W Ugashi OuadS-2Descri bed By 

-
-
-
-

- ---
-
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-
-
.;.. 

-
- -

-
-
-
-

- -
-
-
-
-
-
-
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-
-

~ 800'-

-
-
-

G~lC ata Report No. 203 

----
-
-
--
-

-
-
-
-
--
---
---
---
...; 

-
-
--
-
--
-
-
-
-

-----
-~ 

1-

- .1 --, 
-
-
I-

I- 10-

I­

I­

I-

i-

1- 10-

·1-

i­

!-
i - l­

i- l­

I-

. -.: 

-
.-
I-

i-

I­

I­

I-

I-

I-

I-

1-

:-

-
-
-
-
-
-
-

Date June 9,1991 

Wdliam Morris 

Sedimentary 
Structures and 
Descriptions 

91 WB207-632 

Same as below 
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ARCO Alosko .. Inc." . MEASURED SE,~.T.lO~~jJRM '1 lIN B ~o Page --L of ..L 
Field Program Mesozoic Cook Inlet stop No. !itp 208 FormetioM Shalikof 

He03ured Section Numb« 6 Date June 10. 1991 

Location SW Sec 23. T31S R44W Uaashl Quad B-2 Oe$crtbed By William Morris 

'ii'C 
c: G 
.2 e 
.t:: c: 
I/Je 

~~ ow 
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i o 
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-
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-
-
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-
-
-

NC 2U3 

I"; 

• :.: 

I=: 

I~·:::n 

-.-:-:: 

-..~ 

• 

.-

I-=--:II 

• I 

1-

I·· 

I-

I· 

I­

I-

I­
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t­

I­

I·· 
1-

1-

.1-
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I-

I­
I­

f­

I­

I­

I-

i-

I-

I· 

1-

I­

i­

I-

i_ 

Sedimentary 
Structures and 
Descriptions 

Soft sediment deformation from 5' 
to 18' 

Bioturbated v. tn 9rain sandstone 
and mudstone. rare coarse-grain 
sandstone beds 0·5' 
91WB20S-634 
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ARCO Alaska.. Inc, MEASURED SECTION FORM 
Page 2 of .L 

Field Program Mesozoic Cook Inlet Stop No. Sites 208 formations Shelikof 
Measured Section ...:.:N=um:.!.lber~~6 ______________ _ Date June 10, 1991 

Location SWSec.23. T31SA44WUaashiOuadB-2 Described By 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

91W8208-640 

See descriptions below 
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field Program Mesozoic Cook Inlet 

MEASURED SECTION FORn '1 (!IJ 1'3 ?-<)..::~ paqe --l- of ..L 
Stop No. Slt;:1!8a Formations Shalikof 

ARCO Alaska... Inc. 

Mee,ured Section -t.!N~lJm~ber~7~ _____________ _ Date June 10, 1991 

Loee1i 0 n N E. S. 28, T31 S, R44W. Uaashi Quad B-2 DO$c ri bed By William Morris 

.., -.., - -c ~ 

1 ! ~ - ~ QI Grfl1 ra 5121 
c: "0 

<l> 
G -~ ,2 e t: c: Sedime ntary 

0") ,~ 
~ 

....- '; ~ IJiJ~-I .. ~ & Structures and - .e: ." lit ! ; - &. '!> Descriptions Q,. QI C ! af ~,8 Ii i J I 11~ .,!sls ~~ ~c! (I) 4> ow ,;fJ Stll .... " .. Q :> £8,: ~ cB ~:! 

- ... I~ 1-

- _ l-:-
l,,:, 

1-

180' - - ::: I- -- - ":'" 1-

~ - i':' 91 WB 209-643 
1-

- -L~ i-- Tabc 91WB 2Q9.642 160' - :-
- -.:.. 1-

- - I-

f- - - 1- Soft sediment slump 

140' - - 1-

- _l-:- 1-
l,,:, - - ':" 1- 91 we 209-641 

- -17 I., 

I- 120' - -.:. I-
e: 

- r~ .2 - I-
n; 

l- E - 1-

tf - - 1-
0 100' - -":'" 1-$ 
/I) ¥J 17 

.s:: .... - 'iii -l7 [-
en 8. I- - -- I-/I) L':' 0 - & - -:- r-

80' - .s2 - l-en 107 - - I-

f- - -' 1-
Interbedded very fine grained 
sandstone and mudstone. S5 

- - -:" 1- Ms ratio 1 :4 Bedd'JOg poorly 

60' - - -:" [- exposed, Ss bedding 

- - ":'" [-
commonly indistinct. rare 
unidirectional ripples, slumps 

- - -:" 1- are locally common. 
f- - 1-

40' - - L-:- 1-

- - ::: I-

i- Tab 

- - -:" 1-
17 

~ 20' - -:;: 1-

- -l~ 1-

- - -:" 1-

- - .:. 1-
1-:-

GMC Data Report No. 203 209/226 



ARCO Alaslca~ Inc. MEASURED SECTION FORM 
Page -L of.L 

Field Program Mesozoic Cook Inlet Stop No. sne 209 Formatton~ Shelikof 
Me8sured Section -!.!N~umwbe~r.7i...-_______________ _ Date June 10, 1991 

location N.E. Sec. 24, T31S R44WUoashi Quad B-2 De$crfbed B~ 
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GMC Data Report No. 203 
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I­
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I­

I­
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I-

i-

1-

I­
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1-

William Morris 

Sedimentary 
Structures and 
Descriptions 

Medium grained, horizontal 
laminated sandstone 

Medium grained, massive 
sandstone 

260' to 295' Interbedded siltstone 
and very·fjne-grained sandstone, 
structures not visible, burrows are 
common. 

WB91 209-644 

Coarse-grained. horizontal to low 
angle cross-bedded sandstone 

Bioturbated mUdstone 

Medium to coarse-grained Tab 
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AReo Alaslca~ Inc. MEASURED SECTION FORM 
Pege 3 of 1-

Field Program Mesozoic Cook Inlet Stop No. Site 209 Formation, Shelikof 
Measured Section .....!.::Nu!::l.m~ber=...7~ _____________ _ Date June 10. 1991 

Location N.E. S.28. T31S. R44W, UgashiQuad8-2 Described By 
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. William Morris 

Sedimentary 
Structures and 
Descriptions 

Lateral to this measured 
section area series of 
stacked sandstone filled 
cflanneis. simita.r in 
dimensions and thickness to 
channel deposits described ill 
earlier sections 

91 WB 209-64S 

500 to 520'lnterbedded very 
fine grained sandstone and 
siltstone. ratio 1 :4. structl:lres 
not visible 

470 to SOO'lncrease in 
sandstone mudstone ratio to 
1:2. Sandstone is fine to 
medium grained.very thin, 
horizontal laminated beds 

Medium grained. horizontal 
laminated sandstone bed 

Fine grained massive 
sandstone bed with abundant 
broken fossil fragments 

Interbedded very fine grained 
sandstone and mudstone. Ss 
Ms ratio 1:4 Bedding poorly 
exposed, Ss bedding 
commonly indistinct. rare 
unidirectional ripples, slumps 
are locally common. 

'c,M ... .'r ata eport No. 203 
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<> AReo Alaska., Inc. 

I~ ~-ll wput U 
MEASURED SECTION FORM Page -1- of _,_ 

Field Proqfem Mesozoic Cook'nlet Stop No. SII8210 FormetioM Shelikof 
Meuured Section ...uN.lt!umJ.!!be~r 1.!.:o6~ _____________ _ Date . June 1" 1991 

Location SW Sec 21, 131S R43W Ugashi OuadC.1 De$cribed BV 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Sandstone: modium-to 
coarse-gralned, very poorly 
sorted. massive to lesser 
normal graded. rare fluid 
escape structures. locally 
pockets of granules, pebbles 
or mudstone clasts 

WB9121Q-648 

Pebbly sandstone 

Conglomerate: pebble to 
boulder, poor to moderate 
sorting, clast supported to 
lesser matix supported I 
sands matrix. disorganiled or 
less.er normal graded 

WB91210-647 

Base of channel cuts over 
down over 40' into underlying 
sandstone and mudstone 
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ARea Alosk:o l Inc. MEASURED SECT10N FORM 
POQe -..-.;_ of L 

Formetion.s Naknek Field Progrem Mesozoic Cook Inlet stop No . ...,;S_h;,.;;.e .... 2.;..;11....;.;...._"-
Measured Section -.:.zN=um~be=:..r-,1.:.7 ______________ _ Date June 20., 1991 
locetion N.E. Sec 9, T25SR34W Katmi Quad A-3 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Planar to swaly crt)ss-bedded 
sandstolle, fngrained ripple caps 

Same as sandstone below except 
it is slumped 

Medium-tocoarse-grained, 
massive to swaly cross-bedded 
sandstone. Commonly erosionally 
based 

Medium-tocoarse-grained, 
massive toswaly cross-bedded 
sandstone. Commonly erosionally 
based, some load structures 
91 KB211-650 

Black massive mudstone with fine 
grainedhorizontallaminated 
sandstone 

Tab, Tabc turbidites 

Tahee turbidites 

Normal graded, swaIy 
cross-bedded sandstone 

Massive sandstone 

Massive sandstone 
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ARCO Alaska" Inc. MEASURE'D SECT ION FORM 
P8ge 2 of ..L 

Field Program Mesozoic Cook Inlet Stop No . ....::S::.::it.::,..e 2::.:1~1 __ Formations Naknek 
Measured Section ,,_ J.'lN:¥lumQ!!~~r .:J17r.....-_________________ _ Date June 20, 1991 

William Morris Location N.E.Sec 9, T25SR34W Katmi Quad A-3 
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Sedimentary 
Structures and 
Descriptions 

Interbedded sandstone and 
mudstone. Rare burrows. Normal 
graded and ripple laminated 
sandstone 

Very poorly exposed. Planar to 
swaley cross-bedded sandstone" 
erosive base with load casts, 
capped by fine grained ripples 

Interbedded very fine sandstone 
and mudstone with starved ripples 
91KB211-651 
Planar to' swaley cross-bedded 
sandstone, erosive base with load 
casts, capped by fine grained 
ripples 
Massive sandstone with mudstone 
rip-up clasts 

Planar to swaJey cross-bedded 
sandstone, erosive base with load 
casts, capped by fine grained 
ripples 
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ARCO A18sk.8~ Inc. MEASURED SECT ION FORM 
P8ge --L- of .L 

Formation, Naknek field Program Mesoloic Cook Inlet stop No. ..;S;:,::h;,;;.e ;:.21.:...;1 __ _ 

Measured Section _I.:lMul:.l.lm~be::::.:.r_1:.:.7 _______________ _ D8te June 20, 1991 

Loeati on N E. Sec 9, T25S R34W Katmi Quad A-3 
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William Morris 

Sedimentary . 
Structu res and 
Descriptions 

Interbedded sandstone and 
mudstone. Sandstone normal 
graded, planar and ripple 
laminated. and Tbc turbid~es 
91 KB211-653 

91KB211-652 
Tabce turbidites with erosive 
bases 

Poorly exposed. Planar to swaley 
cross-bedded 
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ARCO A18S1c8~ Inc. MEASURED SECTION FORM 

Field Proqram Mesozoic Cook Inlet stop No ...... S_it __ e ... 21 ..... 2 __ _ 
POCJe _1_ of ..L 

Formations Naknek 
Measured Section ...:..:N~um~be~r ..J;18=--_____________ _ Date JtJne 20, 1991 

locetion S.E. Sec. 14, T25S R34W Katmi QuadA-3 Described By 
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Wdliam Monis 

Sedimentary 
Structures and 
Descriptions 

SwaJey to horizontal laminated 
with occasional massive to normal 

graded base of sandstone bed. 
Planar laminated to lesser swaley 
sandstone beds 

Horizontal laminated to lesser 
swaley sandstone beds 

Interbedded fine--gr,ained 
sandstone and mudstone. 
Sandstone range from thin to 
thick, horizontal to ripple 
laminated with lesser massive 
beds. 

Horizontal laminated to lesser 
swaley sandstone beds 

Interbedded sandstone and 
mudstone. Sandstone ranges from 
thin to medlum,horizontal to 
swaley laminated with ripple 
laminated tops. Ms is slightly 
burrowed. 

Interbedded sandstone and 
mudstone. Sandstone ranges from 
medium to thick, horizontal to 
swaley laminated, erosively based. 

Tab tlJrbidne 

Antidune 
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ARCOAlaslca~ Inc. MEASURED SECTION FORM 
Peqe 2 oLL 

Field Program Mesozoic Cook Inlet Stop No. Site 212 Form8tions Naknek 
Mee3ured Section ......,l.1N~umbe=· :!..r..:,18:::.-_____________ _ Date June 20. 1991 

William Morris locationS E Sec. '4. T25SR34W Katmi OuadA-3 Descri bed B V 
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Sedimentary 
Structures and 
Descriptions 

Granule to coarse-grainedlayer 
overlain by horizontal or swaley 
laminations then ripple laminations 

Mud·lined scour 
Granule to coarse-grainedlayer 
overlain by horizontal then ripple 
laminations 
Tbc turbidite 
The turbidite 

Swaleycross-bedded sandstone 

Very finG-grained massive 
sandstone 

"",6 
91/1;1212·657 •• 

Horizontal to swaley cross-bedded 
sandstone 

Horizontal to swaley Cfoss-bedded 
sandstone 
91KB212-656 
Poorly exposed. Massive fine to 
vary fine grained sandstone and 
rare mudstone and medium to 
coasre grained sandstone 
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ARea A18sk8~ Inc. MEASURED SECTION FORM 
Pege 3 

Formetion, Naknek 
Date June 20. 1991 

oLL 
Field Proor8m Mesozoic Cook Inlet Stop No. Site 212 
Meuured Section .,...J.llN=umberJ.=:~'8,--_____________ _ 

.. I location S E Sec 14T2SS R34W KatmiOuad A-3 Desc ri bed 8 \I William Morris 

I§ I~ - "it: 2' - Gr61ra S12e '" C) c: CD - c Sedimentary .:!. .2E -
lll]~~ ·l~ ""' i 

I~ 
i~ 

- :=c 0 Structures and .c. tile In 0:: 

IJ - 8,-
0. CD~ l.f ·l· 8 i15 'S 

.... -,- Descript.ions C) OUJ 
~!~ i;:!1 Q >&1: 8:>CJl cB 

230' to 295'$Chlimatil.i section 
290' - 1-

- 1- Sandstone consists of medivmlo 

- I- lesser co3lSegrained sandstone. 

- 1-
massive or normal base grading up 
into horizontal or swaley 

f- 280'- 1- !- laminations and then ripple 

- ·1- lamination.Sase of sandstone is .. - I" !-
locally 9l'QSive. 

- I· Mudstone consists of interbedded 
270·..., 

f'-1 1 I 1- mUdstone and very fine to fins 

I·t 
f- - 1-

grained sandstone. 5s is ripple 10 
,,",... horizontaJlaminatedsomEl starved - til 1- ripples. Ms is massive to laminated .t: 

IL~ - 11\ 1- !-8. 
260' -

(II 1-~. 'tI 
(II 

~. - .1:: - r= 1- !-
:2 

f- - ~ - • !-
:::I -- 'tI .. !-. 
III 

250' - ~ 

~ 
... 

III 

- c: 
c: as - .t: 

- !-e 
f- - .. 

240'- - !-
M • !-

- 1-

- I-
I- 230'- 1-

- I· 
- 8. I 1- ~ 

&.$ 
- 1- ~ 91~212-659 

220' - li:.l" ... 1-

~ - Cut and fi1I w~h massive sandstone 
1-

- - 1- ~ 

- I· w3 
210' - 1-

91i1if3212-658 
The turbid'rte - 1- Sandstone slurry bed 

f- - 1-

- ::T 
1- i-

200'- 1-"--, - 1- !-

pat~ K ,po No 203 • I I 
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ARCOAlaska" Inc. MEASURED SECTION FORM 
P8ge --L.. of .L 

formation, Naknek Field Progrem Mesozoic Cook Inlet stop No. Site 212 
Metlsured Section ...,uN:=:um.:.::be:::.¥.l..r...,!1.:.:;8 _______________ _ Date June 20, 1991 

.. 
I Location S ESec 14. T25S A34W Katml Quad A-3 Desc r1 bed B IJ WdliamMorris 

'~ I~ - -- g' +' ·IV c: 
Grill1r. S12e "0 

cD 
4) co - c:: Sedimentary ~ .2E -

h;J~!i~§ 
... :I 

;~ 

I~ 
- ;1:: c: o· & Structures and .c 111 e II'J 

I~i; ,j 
+' 8.-
~ c!~ -'- Descriptions 4) ! u. ·1 .8 S ~ !!~ ~'il Q >&8> .a.8·.B 

Soft sediment thrust fault - -
- ,-

- i-

380'- '-
- .- 1-

- - 1-

- - 1-

370· ... .- 1- Sandstone consists of medium to 

- 1- lesser coarse grained sandstone, 

- massive or normal base with I rare 

i -
1- fluid escape structures. grading up 

.. ~ 
- I/) 1- into horizorrtalor swaley := 

360'-
.(1) 

:- laminations and then ripple 8. - <II 1-
lamination.Convolutions and soft 

~ 
't' sediment deformation are common. <II - .'1:: 1-
:2 ::l - - € :- ~6 
!:I - 91 Nl212-661 350'- a! I-

I - ~ I" 
<II - c: 

-~ '~ Mudstone consists of interbedded c: co ~~ mudstone and wry fine to fine - .s::. 
-~= :-0 := grained sandstone. Sa is dpple to - 340'-

.~. 
I- i- horilontallaminated some starved - -r.: ;- ripples. Msis massive to laminated t~ - -l~ :- 91KB212~60 

t; - -t; 1-

330'-
~ 

1-

- - -
- 1- Sandstone consists of medium to 

lesser coarse grained sandstone, - - massive or normal base grading up 
320'- - into horizontal or swaley 

- - laminations and then ripple 
lamination. Base of sandstone is 

I- - - locally erosive. - . 
310'- =- -

- -- -
f- - -I-

300'- 1- I-

-
~!! 

1- I-

- 1-

'al~a 'Re ~OI No. 203 • • 
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ARCO Alaska, Inc. MEASURED SECTION FORM 
Page 5 of .L 

field Program Mesozoic Cook Inlet Stop No. Site 212 Formetion:s Naknek 
Me8~uredSection ~Nu:t.!.m:.:::bG~r .ut9~ _____________ _ Date June 20, 1991 

Location S,E. Sec 14, T25S R34WKatmi,Quad A.:30e:scribed BV 
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William Morris 

Sedimentary 
Structures and 
Descriptions 

Medium 10 thick bedded Tabc 
turbidites 

Intebedded mudstone and The, Tc 
and Tb turbidites 
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91 Lei xrf.xl' 

'ELMmS AU H20+ H2O. U IE 8 CO2 F NA20 ~ AL203 5102 
UNrTS PPB % % FflM FflM '~ % PPM % % 0/0 % 
91KAT 4/31 4 2.3 0.3 33 2 73 1.27 310 2.97 1.76 12.6 69 
91 KAT 9/61 2 0.9 0.3 16 3 14 0.01 360 3.44 3.66 15.7 61 
91KAT 101/2,25 ' 1 6~5 9.1 193 2 74 0.08 '230 1.27 4.26 17.4 49.,7 

',91WB 1/24 2 2.1 2.1 8 2 13 0.3 200 3.13 7.56 16.3 47.5 
,91WB 3/62 4 2.8 0.9 9 3 26 2.27 260 2.65 7,44 14.8 46 
91WB 107/5620 1 1.7 0.2 16 4 33 0.04 220 2.87 2.99 15.1 60.6 
9ll0P3tH -1 2.3 1.7 20 4 20 0.66 230 3.56 2.64 16.3 50.3 
9llCP 4/12 -1 3.3 1.2 8 3 15 0.06 240 5.11 1.84 17.8 57.5 
9ll0P 4113 4 2.4 1.2 6 3 49 -0.01 270 4.98 2.57, 17.4 55.5 
9tlCP5121 3 5.1 2.4 7 3 30 0.01 270 2.83 1.69 17.3 57.1 

,,9llC? 5/22 -1 3.5 2.1 7 2 57 0.23 290, 3.82 1.77 17.2 59.1 
91LC?3/30 3 2.1 1.4 26 3 41 0.11 280 3.77 2.87 15.8 61 
91LC? 3/38 ·1 1.7 1 20 2 28 0.03 270 3.97 2.94 17.5 58.1 

,91LC? 3139 3 2 1.7 19 2 29 0.05 360 4.35 3.06 17.4 56.6 
91LO? 102/211 2 0.5 0.1 7 1 22 0.06 200 4.7 0.6 13.6 74 
91LC? 102/213 7 0.8 0.2 25 -1 18 -.0.01, 61 5.87 0.81 14.2 73.5 
9llC? 104/215 ·1 3.7 1.4 12 4 '36 -0.01 250 4.9 2.46 18.6 ,54.3 
9llCP 104/226 ,2 3.11 1.4 12 2 25 0.01 250 4.78 2.45 18.6 55.5 
9"1LCP 104/230 2 " 1.6 0.7 10 3 55 0.01 270 6.68 1.77 17.6 59.6 

GMC Data Report No. 203 Page 1 
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91LClxrf.xl 

P205 S S04 CL K20 CAe .g:: TI02 V CR M\JO fB) FE203 00 Nt 
% PPM % PPM % % PPM % PFM PFM % % 0/0 PPM f1FlM 
0.18 150 0.5 ·100 1.55 2.31 11.9 0.614 132 82 0.09 3.2 4.54 23 62 
0.16 160 1 65.3 1.59 4.95 23.2 0.75 188 95 0.13 5 7.21 33 97 
0~18 2970 0.9 -100 0.74 2.48 15 0.698 52 37 0.07 2.9 7.4 9 68 
0,18 148 1.6 ·100 0.25 10 44.2 1.11 359 360 0.15' 4.1 9.74 39 121 
0.14 169 0.9 388 0.35 11.6 50.8 1.17 394 . 150 0.14 6.7 10.4 42 72 
0.15 112 1.8 388 1.38 S.13 22.5 0.941 189 36 0.19 4.2 8.2 23 22 
0.15 23200 1 ·100 1.5 5.32 10.5 0.506 224 23 0.1 2.5 13 12 12 
0.17 300 0.6 1140 0.92 5.36 9.13 0.68 150 29 0.09 2.2 5.74 16 17 
0.19 151 0.5 ·100 0.98 5.66 12 0.776 172 24 0.12 2.6 7 18 17 
0.25 ·50 0.6 385 0.61 7.02 8 .. 32 0.,541 133 14 ,0~12 1.2 4.5 10 25 
0.27 ·50 0.7 -100 1.01 6.33 8.94 0.343 81 17 0.08 0.8 3 .. 21 4 16 
0.16 543 1.·3 409 1.55 4.62 14.4 0.63 207 28 0.09 2.3 6.61 13 1 ·6 
0.14 1260 0.9 156 1.12 6.12 15.8 0.589 147 24 0.11 2.6 6.51 15 14 
0.27, 1030 1.7 ·100 1.49 5.37 17.3 0.599 179 14 0.1 2~ 1 6.46 15 13 
0.01 -50 1.2 ·100 1.99 1.87 5.7 0.259 26 11 0.1 0.8 2.17 2 8 
0.08 ·50 1.4 ·100 1.97 0.72 5.42 0.199 31 '2 0.08 0.5 1.81 -1 2 
0.19 74 1 155 1.21 6.11 9.09 0.529 141 8 0.11 1.7 5.68 12 7 
·0.19 74 0.9 160 1.2 6.06, 9.72 0.521 126 10 0.11 1.7 5.48 14 5 
0.21 ·50 0.9 ·100 2.22 3.22 8.53 0.411 116 8 0.1 0.8 5.01 12 13 

;, .. . . ' 
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OJ 2N GA <E PS s: ~ Fe s:I Y Y .;tR NB . MJ m N3 
.~ PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPB PFM 

51 89.4 11.8 -10 9.4 ·0.5 ·1 45 289 24 -999 124 8 ·1 3 -0.1 
76 .. 6 71.4 22 21 3.1 -0.5 ·1 44 306 23 ·999 102 8 ·1 4 -0.1 
52.3 106 23 12 2.2 -0.5 ·1 18 609 76 -999 432 23 ~1 2 0.8 
196 111 17.7 19 1.1 -0.5 ·1 6 511 15 ·999 38 5 -1 14 -0.1 
182 79 .• 3 21 20 0.3 -0.5 1 8 397 22 -999 50 3 -1 13 -0.1 

75.8 96.8 21 10 12 -0.5 -1 37 2.89 20 ·999 135 10 -1 2 0.3 
49.6 124 24.6 ·10 50 -0.5 -1 32 424 -999 10 69 5 2 2 -0.1 
52.4 72.7 19 .. 8 14 0.9 -0~5 3 22 1120 -999 8 57 6 ·1 -1 0.2 
80.3 88.7 19.8 19 0.8 -0.5 -1 1 1 1180 15 -999 91 8 1 -1 -0.1 
166 75.6 19.1 -10 2.4 -0.5 ·1 22 1310 -999 9 86 5 ·1 -1 -0.1 

. ·58.3 45.3 17.3 17 1.7 -0.5 -1 18 1230 15 -999 57 6 ·1 3 -0.1 
60.3 101 19 1 1 4.9 -0.5 1 30 518 14 -999 90 4 1 3 -0.1 
,28.2 76.5 18.7 -10 10 -0.5 -1 27 660 -999 13 102 5 -1 -1 -0.1 

65 81.4 24.5 -10 4.5 -0.5 -1 29 556 12 -999 79 4 -1 5 0.3 
19.6 37.2 14.3 -10 6.9 -0.5 -1 40 138 28 -999 105 5 -1 2 -0.1 
7 .• 6 32.7 15.6 -10 37 -0.5 -1 38 317 20 ·999 76 3 -1 -1 0.3 

61.6 72 .. 5 .25.1 ·10 1.2 -0.5 -1 22 1100 ·999 B 6.3 5 -1 3 -0.1 
60.6 75.5 27 ·10 0.7 -0.5 -1 20 1070 -999 9 62 4 -1 2 -0.1 
53.8 72.8 17.9 12 1.7 -0.;51 -1 40 582 -999 9 73 5 ·1 3 -0.1 
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()) N .~ S3 CS BA LA CE Ffl N> SA 8J G) TB f]f 

PPM PPM FfiM PPM MJI PPM FfiM .FR.4 PPM PPM PPM PPM FFM PPM PPM 
-0.2 -0.5 3 1 2 797 20.3 38 4.3 17.6 3.5 0.93 3.2 0.5 2.5. 
-0.2 -0.5 ·2 0.4 1 825 12.3 25.5 3.2 15.5 3.7 1.1 4.4 0.7 4.5 
-0.2 -0 .. 5 . -2 0.7 1 1030 27.8 70.4 10.2 54.2 12.9 3.46 13.4 2.1 11,.6 
-0.2 -0.5 6 0.3 1 270 6.2 15 2.2 11.6 3.4 1.06 3.8 0.6 3.8 
-0.2 -0.5 10 -0.2 -1 502 4.3 11.8 1.9 11 3.3 1.21 4.3 0.7 4.1 
-0.2 -0.5 2 4.1 1 762 16.1 34 4.2 18.5 4.1 1.21 4.8 0.7 4.1 
"0.2 -0.5 -2 0.9 1 668 7.3 15.8 2 9 2 0.77 2.3 0.4 2 
-0.2 -0.5 ·2 0.2 1 606 8.6 17.3 2.2 10.2 2.3 0.77 2 0.3 1.6 
-0.2 -0.5 -2 0.1 1 617 8.4 18.5 2.5 12.6 2.8 .0.98 3 0.4 2 
-0.2 -0.5 2 0.3 1 721 6.7 16.7 2.2 10.4 2.4 0.77 2.4 0.3 1.5 
-0.2 -0.5 -2 0.1 1 799 9.4 21.3 2.7 12.1 2.5 0.83 2.5 0.3 1.7 
-0.2 -0.5 ·2 0.5 1 599 9 19.6 2.4 10.7 2.3 0.77 2 0.4 1.8 
-0.2 -0.5 6 0.4 2 518 9.4 21.1 2.7 12.5 3 0.92 2.8 0.5 2.5 
-0.2 -0.5 -2 0.3 1 695 10.8 21.6 2.5 11.1 2.6 0.87 2.6 0.4 2.3 
-0.2 -0.5 ·2 0.1· 2 892 12.3 26.3 3 13.2 2.7 0.73 2.5 0.4 2.1 
-0.2 -0.5 -2 0.5 -1 1160 8.2 17.7 2 9.5 1.8 0.51 2 0.3 1.7 
-0.2 -0.5 -2 0.2 ·1 532 8.4 18 2.3 10.1 2.1 0.75 1.8 0 .. 3 1.5 
-0.2 -0.5 2 0.1 -1 521 8.6 18.9 2.3 10.8 2.2 0.8 2 0.3 1.6 
-0.2 -0.5 -2 0.2 1 989 11.7 23.7 2.8 12.4 2.4 0.77 1.8 0.3 1.5 .. 
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. toO ER 1M VB W 'H= TA W 'PT ~ TL Fe BI TH U LOt 
.PFM PPM PPM .fR.JI 'FPM PPM 'fllM PPM PPB PPB PPM PPM PPM 'PPM '" PPM % 
0.47 1.4 ,0.2 1 0.14 3 ·1 1 10 54 0.4 ·2 ·1 4.1 2.2 3.77 
0.85 2.9 0.4 2.5 0.38 3.2 ·1 ·1 ·10 1 1 0.3 -2 ·1 2,.5 0.9 0.7 
2.2 6.5. 0.9 5.3 0.83 10 1 ·1 10 22 0.2 -'2 ·1 5.6 4 15.9 

0.75 2.3 0.3 1.8 0.21 1.5 ·1 ·1 30 5 -0.1 -2 -1 -0.5 0.4 4.16 
0.76 2.4 0.3 1.9 0.3 1.1 -1 ·1 30 5 ·0.1 ·2 -1 -0.5 0.3 5.31 
0.84 2.1 0.4 2.2 0.34 4.1 ·1 -1 ·10 5 0.2 -2 ~1 3.9 1.8 1.77 

, 0.37 1.3 0.2 1.1 0.11 2.2 ·1 ·1 ·10 15 0.3: ·2 -1 2 1.2 6.08 
0.29 1 0.2 0.8 0.12 1.8 -1 ·1 -10 5 0.1 ·2 -1 1 .0.4 4.7 
0.38 1.4 0.2 1 0.13 2.9. ·1 ·1 ·10 10 0.2 ·2. .c·' ·1 0.1 0.4 ' 4.85 
0.29 1 0.2 0.7 0.1 2.6 -1 -1 -10 31 0.2 ·2 -1 0.9 ,OA 8 
0.28 1 0.1 0.9 0.14 2.1 -1 -1 -10 10 0.2 ·2 -1 1.1 0.5 6.85 
0.37 1.3 0.2 1 .1 0.11 3.1 ..1 .. 1 ·10 15 0.2 -2 ·1 1.9 1.2 3.16 
0.51 1.6 0.2 1.3 0.2 3 -1 -1 ·10 5 0.2 -2 ·1 1.6 0.9 2.54 
0.48 1.5 0.3 1.6 0.23 2.3 ·1 2 -10 5 0.2 -2 -1 1.6 1.5 3.85 
0.35 1.1 0.2 1.1 0.17 3.8 ·1 ·1 ·10 10 0.2 -2 ·1 2.9 1.8· 0.17 
0 .. 34 1 O~2 1 0.17 2.3 ·1 ·1 -10 13 0.3 ~2 -1 1.2 0.8 1.08 

0.3 0.9 0.2 0.9 0.13 2.1 ·1 -1 ·10 5 -0 .. 1 .2 ·1 1 0.5 5.85 
0.3 0.9 0.2 0.8 0.12 2.3 -1 2 ·10 5 -0.1 ·2 ·1 1.1 0.4 5.54 

0.28 0.9 0.1 0.8 0.12 1.1 -1 ·1 ·10 5 0.1 ·2 ·1 0.9 0.6 2.54 
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SlM 
% 

99.51 
'99.421 

100.295 
100.172 
100.106 
100.443 
99.581 
100.11 

100.236 
100.196 

100.22. 
100.39 
99.775 
99.694 

100.248 
100.489 
100.128 
100.616 
99.606 
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