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LAND SELECTION UNIT 17 (NULATO QUADRANGLE): 
REFERENCES, DGGS SAMPLE LOCATIONS, 

GEOCHEMICAL & MAJOR OXIDE DATA 

Introduction: 

Land Selection Unit 17 encompasses 198,000 acres in the Kaiyuh Hills south of the Yukon 
River, in the Nulato quadrangle. The authors spent several days of helicopter-supported 
field work in Unit 17 in 1991, in support of DGGS mineral resource evaluation of lands 
available for selection as State land. The analytical results from samples collected by DGGS 
are presented in this Public-data File, and the references used in the evaluation process are 
listed. The analytical data are also available on disk, by quadrangle, as part of the DGGS 
Public-Data File 93-37 series. NURE data were also used in the evaluative process, and 
maps of DGGS' statistical treatment of the NURE data will be available by quadrangle as 
part of the Public-Data File 93-38 series. 

Samples collected by DGGS are briefly described in the first table. In the tables of trace 
element geochemical data, the asterisks in the left-hand column indicate the analytical 
procedure that we consider to be more reliable for those elements that were analyzed by 
more than one method. Negative numbers denote values below the analytical detection 
limit. Major oxide compositions are plotted in Figure 2 according to the method of 
Streckeisen and LeMaitre (1 979). ClPW norms were calculated using the UAFIPETCAL 
program, with oxide values normalized on an anhydrous basis. 

The discriminant scores presented on the major oxide table in this report (Au Discrim.) are a 
reflection of how similar the sampled rocks from Unit 17 are to other systems that formed 
gold deposits around the world. The score is based on the discriminant functions developed 
by Newberry and Burns (1 989) and discussed in detail by Burns and others (1 991 1. The 
discriminant functions statistically compare the composition of an unaltered Unit 17 plutonic 
rock to major-oxide compositions of unaltered plutonic rocks associated with gold deposits 
worldwide. 

The discriminant score is a number between 0 and 100; a score of 100 indicates that the 
composition of the sample is indistinguishable from those of gold-associated plutons; a 
score of 0 indicates the opposite. The score. is not directly proportional to the amount of 
gold present and does indicate that there is gold at the sample site, but it is a good 
estimate of whether the sample belongs to a plutonic svstem that had the capability of 
depositing some gold. 

Some important limitations that must be considered in the interpretation of the scores are: 
1) Only analyses from relatively unaltered rocks can be used. 
2) Rocks from porphyry Cu-Mo deposits (because of alteration) and aplites will both typically 
have a low discriminant score, even though they may be from systems that are related to 
gold. 
3) Discriminant scores are not given for alkalic (nepheline-normative) rocks, but these rocks 
may be related to gold. 
,4) A small percentage of plutonic rocks may appear to be related to gold systems when they 
are not. 
5) Since gold deposits appear to be concentrated in the country rock just above a pluton or 
in the uppermost part of a pluton, and the areal extent of plutonic exposure generally 
increases with depth of a given pluton, a large, deeply eroded pluton would be less likely to 
host gold even if the pluton had a highly favorable score. 



Summary of Geology: 

The northwestern part of the area is underlain by lower Paleozoic and/or Precambrian 
metamorphic rocks, in fault contact with Triassic basalt and chert to the southeast. The 
Perseverance polymetallic vein deposit is just outside the selection area, in the metamorphic 
sequence. The area adjacent to the deposit is considered to have high favorability for 
polymetallic vein resources, with a broadly distributed moderate favorability throughout the 
metamorphic sequence for additional resources. The metamorphic sequence is also generally 
favorable for volcanogenic massive sulfide and copper-molybdenum porphyry deposits, but 
is rated lower due to the lack of specific known deposits in the area. 

The gold placer deposit in Camp Creek is derived from metamorphic sequence rocks; the 
source of gold is not known. Its presence, however, enhances the potential for endowment 
in the area, and placer favorability ranges from moderate to high. Platinum group metals, 
derived from ultramafic rocks discovered in the metamorphic sequence, locally add potential 
endowment to placer deposits. We consider the ultramafic rocks themselves to have only 
low potential for platinum group metal or chromium lode deposits. 

The basalt and chert sequence was considered for basalt-hosted copper deposit potential, 
and no evidence was found to indicate more than a background favorability for copper. 

Burns, L.E.. Newberry, R.J., and Solie, D.N., 1991, Quartz normative plutonic rocks of interior Alaska and their 

favorability for association with gold: Ak. Division of Geological and Geophysical Surveys Report of 

Investigations 91-3, 7 1  p., 2 sheets. 

Newberry, R.J. and Burns, L.E., 1989, The probabilistic estimation of gold resources i n  the Circle - Fairbanks - 
Kantishna area: Ak. Div. of Geological and Geophysical Surveys Public-Data File 89-9, 32 p., 1 sheet. 

Streckeisen, A. and LeMaitre. R.W., 1979, A chemical approximation to the modal QAPF classification of the 

igneous rocks; N. Jb. Miner. Abh.. v.136, p.169-206. 



LAND SELECTION UNIT 17 REFERENCES 

Aero Service Division (1 980): Airborne gamma-ray spectrometer and 
magnetometer survey. Final report: Vol. I & II. (Nulato quadrangle, 
Alaska) Department of Energy, Grand Junction. 52 pages. (GJBX-73) 

Bickel,RS; Patton,WW,Jr (1 957): Preliminary geologic map of the Nulato and 
Kateel Rivers area, Alaska. U.S. Geological Survey Miscellaneous 
Geologic lnvestigations Map 1-249, Washington D.C. ( 1 sheet, 
1 : 125,000 scale) 

Cass,JT (1 959): Reconnaissance geologic map of the Nulato quadrangle, 
Alaska. U.S. Geological Survey Miscellaneous Geologic lnvestigations 
Map 1-291, Washington D.C. (1 sheet, 1 :250,000 scale) 

Chapman,RM; Patton,WW,Jr; Moll,EJ (1 985): Reconnaissance geologic map 
of the Ophir quadrangle, Alaska. U.S. Geological Survey Open-file 
Report 85-203, 17  pages. (1 sheet, 1 :250,000 scale) 

Cobb,EH (1972): Metallic mineral resources map of the Nulato quadrangle, 
Alaska. U.S. Geological Survey Miscellaneous Field Studies Map MF- 
423, (1 sheet, 1:250,000 scale) 

Cobb,EH (1 976): Summary of references to mineral occurrences (other than 
mineral fuels and construction materials) in the Candle, Holy Cross, 
Norton Bay, Nulato, and Unalakleet quadrangles, Alaska. U.S. 
Geological Survey Open-file Report 76-866, 102 pages. 

Dempsey,WJ; Meushke,JL; Andreasen,GE (1 957): Total intensity 
aeromagnetic profiles of Koyukuk, Alaska. U.S. Geological Survey 
Open-file Report 1 55, ( 2  sheets, 1 :250,000 scale) 

Dillon,JT; Patton,WW,Jr; Mukasa,SB; Tilton,GR; Blum,Joel; Mol1,EJ (1985): 
New radiometric evidence for the age and thermal history of the 
metamorphic rocks of the Ruby and Nixon Fork terranes, west-central 
Alaska. In: The United States Geological Survey in Alaska: 
accomplishments during 1 983. (Eds: Bartsch-Winkler,S; Reed,KM) 
U.S. Geological Survey Circular 945, p. 13-1 8. 

Dusel-Bacon,Cynthia; Brosge,WP; Till,AB; Doyle,EO; Mayfield,CF; 
Reiser,HN; Miller,TP (1 989): Distribution, facies, ages, and proposed 
tectonic associations of regionally metamorphosed rocks in northern 
Alaska. U.S. Geological Survey Professional Paper 1497-A, 
Washington D.C. 44 pages. ( 2  sheets, 1 : 1,000,000 scale) 

Eberlein,GD; Chapman,RM; Foster,HL; Gassaway,JS (1 977): Map and table 
describing known metalliferous and selected nonmetalliferous mineral 
deposits in central Alaska. U.S. Geological Survey Open-file Report 
77-1 68-Dl 1 32  pages. 

Eberlein,GD; Menzie,WD (1 978): Maps and tables describing areas of 
metalliferous mineral resource potential of central Alaska. U.S. 
Geological Survey Open-file Report 78-1-0, 43 pages. (2 sheets, 
1 :1,000,000 scale) 



Foley,JY; Hinderman,Toni; Kirby,DE; Mardock,CL (1984): Chromite 
occurrences in the Kaiyuh Hills, west-central Alaska. U.S. Bureau of 
Mines Open-file Report 178-84, 20 pages. 

Forbes,RB; Hamilton,Thomas; Tailleur,lL; Miller,TP; Patton,WW (1 971 ): 
Tectonic implications of blueschist facies metamorphic terranes in 
Alaska. Nat.Phys.Sci. 234, 106-1 08. 

Gemuts,l; Puchner,CC; Steffel,CI (1 983): Regional geology and tectonic 
history of western Alaska. J. Alaska Geological Society, v. 3, 67-85. 

Gillerman,VS; Sibson,RH (1 988): Comment and reply on "Earthquake 
rupturing as a mineralizing agent in hydrothermal systems". Geology 
16(7), 669-670. 

Loney,RA; Himmelberg,GR (1 984): Preliminary report on ophiolites in the 
Yuki River and Mount Hurst areas, west-central Alaska. U.S. 
Geological Survey Circular 868, 27-29. 

Mertie,JB,Jr (1937): The Kaiyuh Hills, Alaska. U.S. Geological Survey 
Bulletin 868-Dl Washington D.C. 177 pages. 

Patton,WW,Jr (1 973): Reconnaissance geology of the northern Yukon- 
Koyukuk province, Alaska. U.S. Geological Survey Professional Paper 
774-A, 17 pages. 

Patton,WW,Jr (1 984): Timing of arc collision and emplacement of oceanic 
crustal rocks on the margins of the Yukon-Koyukuk basin, western 
Alaska (abs.). GSA Abstracts with Programs 16(5), 328. 

Patton,WW,Jr; Hoare,JM (1968): The Kaltag fault, west-central Alaska. In: 
U.S. Geological Survey Professional Paper 600-D. p. D l  47-Dl 53. 

Patton,WW,Jr; Moll,EJ (1981): Structural and stratigraphic sections along a 
transect between the Alaska Range and Norton Sound. In: 
Accomplishments during 1980. (Ed: Coonrad,WL) U.S. Geological 
Survey Circular 844, 76-78. 

Patton,WW,Jr; Moll,EJ; Lanphere,MA; Jones,DL (1 984): New age data for 
the Kaiyuh Mountains, west-central Alaska. In: Accomplishments 
during 1981. (Eds: Coonrad,WL; Elliott,RL) U.S. Geological Survey 
Circular 868, 30-32. 

Weber,FR; Pewe,TL (1970): Surficial and engineering geology of the central 
part of the Yukon-Koyukuk lowland, Alaska. U.S. Geological Survey 
Miscellaneous Geologic Investigations Map 1-590, Washington D.C. (2  
sheets, 1 :250,000 scale) 

Zietz,lsidore; Patton,William W,Jr; Dempsey,WJ (1959): Preliminary 
interpretation of total intensity aeromagnetic profiles of the Koyukuk 
area, Alaska. U.S. Geological Survey Open-file Report 181, 6 pages. 





LAND SELECTION UNIT 17 SAMPLES 

QUAD STATION NO. GEOCHEM MADR OWDE PAN CON ROCK TYPE 

NUL 8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
NU 8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-3 
N U  8-4 
N U  8-4 
N U  8-4 
N U  8-4 
NU 8-4 
NUL 8-4 
N U  8-4 
N U  8-4 
N U  8-4 
N U  8-4 
N U  8-4 
N U  8-4 
NUL 8-4 
NUL 8-4 
N U  8-4 
N U  8-4 
N U  8-4 
N U  8-4 

9 ;::I: 
NUL C-3 

01 DNSW 
01 DNSW 
01 DNSB5 
01DNS83 
01 DNSO3 
01 DNSQ3 
01DNS03 
01DNSW 
01 DNSO3 
01 DNSQ2 
OlDNS1 06 

OlDNSlM 
01DNS103 
01DNS102 
01 WG5 
01 WG4 
01 WG2 
01 JK307 
01MW29 
01 MWZO 
OlMw27 
01MW30 
01MW30 
01 MW38 
91 MW38 
01 MW30 
01MW34 
01MW32 
01MW31 
2455 
01 DNS99 
01 DNSOO 
91 DNSOO 
01DNS100 
01 DNS100 
OlDNSlOO 
01DNS101 
OlDNS101 
01MW36 
01 MW36 
01 JK302 
01 JK304 
01 WGl 5 
01 WG16 
01WG14 
01 WG13 
01 WGlO 
01 WGlO 
01 WGO 
01DNS98 
01 WG3 

Folded quartz vein w/sulfosalt 
Bhnched chlorite albite schist in honch 
Turquoise-colored fmcturo fill in qmrkih 
Schist within 25cm abwe sulfide voin, chip ctnnnol 
Chlorite qtz sch below suffide win. 35cm chip channel 
Schist from footwall. channel 35-8Scm below vein 
Sulfide win, 33cm channol 
Oraphitic schist from uppu adi  
5cm qtz vein in footwall, 25cm chip channel 
P o r s ~ e n c e  ore 
Basan 
Br.cchted. quartzoso, limonitic rock 
Punky qmrb byus in qh schbt 
Motabasite, cc veinlets wlpy 
L t  green carbonate 'slavn' w/qb veins 
Fo-stained silicified marble 
Band04 light gmy quartdt. 

241 2 ~ u a n  
Limonitic veinlets in whit. qk-murc w h i t  
Micacoous qcarW. wltowmalino 
Graphitic schist wlqtz wins. Cahcluite? 
QuadAio 
Chlaitoid(?) schist wlankerite 

2461 Motabasiie 
Quartz vein chips 
Qh chips t o m  phyl l i i  butt conhct w/m&barii 
Qk-ankorito veins in chl-mia achM 
Quark vein wbnkorit.(?) 
Limonite-shined laminations in quukh 
Qtz chip tom chl-mu-qhschbt 

2466 Camp Ck p h c u  concontrato 
2468 Camp Ck p h c u  concoMato 

Chl-qb schist wlqh veins, minor suMide 
Duplicate of 2471. supontiniad ulbutufk 
Duplimt. of 2208, supontinind ulbamdic 
Supontinit. 

2473 V. C W S O - ~ ~ .  biotite gmnito 
2474 Fino-gf. dike in couse granite 

Qb-carbornto vein in ulbamdic 
Fhous actinolii veins in ubamfic 
Q- in k u n  brwca 
Ubamafic from prorpoct pit 
Qh win. 10cm thick, in qtz schbt whnkork(?) 
Ulbamdic wlmgnotito 
Fe-stalnod ubamdi i  aupednizod 
Fdiatod, fino-gr. mob-d iab wlpy on frnctura 
Dupliito of 2480. foliated goomtono 
Dupliito of 21 26, foliated grwnatono 
Oh schist wnddod q k  veinlets 

2467 Draining SE side at torrace 
Medium-gray lamimted limestono 

LATITUDE 
Degrw 

64 
64 
64 
64 
64 
64 
64 

64 
64 
64 
64 

64 
64 

64 
64 

64 
64 
64 
64 
64 
64 
64 
64 

LONGITUDE 
Second 

28.209 
28.209 
33.751 
50.968 
59.988 
50.908 
59.968 
54.988 
59.988 

7.6908 
20.743 
9.2977 
38.807 
3.7603 
45.042 
37.505 
41.709 
33.633 
30.107 
30.107 
58.938 
4.4854 
4.4854 
33.016 
33.016 
31.536 
34.037 
10.545 
44.564 
23.521 
20.68 
20.68 
20.68 

38.351 
38.351 
38.351 
7.2873 
7.2873 
51.840 
51 .a49 
17.398 
38.098 
59.715 
53.703 
42.107 
29.689 
8.7041 
8.7041 
12.61 6 
55.476 
51.653 





LAND SELECTION UNIT 17 ROCK GEOCHEMICAL ANALYSES (Analyses by 

Ag' 
A9 
Al 
As 
As 
Au 
B 
Ba 
Ba* 
Bi 
Br 
Ca 
Cd* 
Cd 
Ce 
Co* 
Co 
Cr* 
Cr** 
Cs 
Cu 
Eu 
Fe 
Fe* 
Ga 
Hf 
I r 
K 
La 
La 
Li 
Lu 
M9 
Mn 
Mo* 
Mo 
Na* 
Na* 
Nb 
Ni* 
Ni 
Pb 
Pd 
R 
Rb 
S b 
Sb* 
Sc 
Se 
Sm 
Sn* 
Sn 
Sr 
Ta 
Ta* 
Tb 
Te 
Te 
Te 
Th 
Ti 
U 
v 
W 
W* 
Y 

Yb 
Zn* 
Zn 
Zr 
Zr 
A9 
Pb 

METHOD 
ICP 
INAA 
ICP 
ICP 
l NAA 
l NAA 
DCP 
ICP 
l NAA 
AA 
INAA 
ICP 
ICP 
INAA 
INAA 
ICP 
l NAA 
ICP 
l NAA 
INAA 
ICP 
INAA 
ICP 
l NAA 
ICP 
INAA 
INAA 
ICP 
ICP 
l NAA 
ICP 
INAA 
ICP 
ICP 
ICP 
l NAA 
ICP 
INAA 
IC P 
ICP 
l NAA 
AA 
DCP 
DCP 
INAA 
ICP 
l NAA 
l NAA 
l NAA 
INAA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
INAA 
A A 
ICP 
lNAA 
INAA 
ICP 
l NAA 
IC P 
ICP 
l NAA 
ICP 
INAA 
ICP 
l NAA 
ICP 
l NAA 
FA 
AA-LL 



LAND SELECTION UNIT 17 ROCK GE0CHEMK;AL ANALYSES (Analyses by Bondar-Clegg) 
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Al 
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As* 
Au 
0 

Ba 
Ba* 
Bi 
Br 
Ca 
Cd* 
Cd 
Ce 
Co* 
Co 
Cr* 
Cr** 
Cs 
C u 
Eu 
Fe 
Fe* 
Ga 
Hf 
Ir 
K 
La 
La* 
Li 
Lu 
Mg 
Mn 
Mo@ 
Mo 
Na* 
Na* 
Nb 
Ni* 
Ni 
Pb 
Pd 
Pt 
Rb 
Sb 
Sb* 
Sc 
Se 
Sm 
Sn* 
Sn 
Sr 
Ta 
Ta 
Tb 
Te 
Te 
Te 
Th 
li 
U 
v 
W 
W* 
Y 

Yb 
Zn* 
Zn 
Zr 
Zr* 
Ag 
Pb 

METHOD 
ICP 
l NAA 
ICP 
ICP 
INAA 
INAA 
DCP 
ICP 
l NAA 
AA 
l NAA 
ICP 
ICP 
l NAA 
INAA 
ICP 
l NAA 
ICP 
l NAA 
INAA 
ICP 
l NAA 
ICP 
INAA 
ICP 
INAA 
l NAA 
ICP 
ICP 
l NAA 
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l NAA 
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ICP 
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INAA 
ICP 
l NAA 
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ICP 
l NAA 
AA 
DCP 
DCP 
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ICP 
INAA 
INAA 
l NAA 
INAA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
l NAA 
AA 
ICP 
l NAA 
l NAA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
ICP 
l NAA 
ICP 
l NAA 
ICP 
l NAA 
FA 
AA- LL 
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Ag 
Al 
As 
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Ba 
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Cd 
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Cr7* 
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Cu 
Eu 
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Fe* 
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Ir 
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Ni 
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Pd 
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Se 
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Sn* 
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Sr 
Ta 
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Tb 
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Te 
Te 
Th 
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U 
v 
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W* 
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Yb 
Zn* 
Zn 
Zr 
Zr* 
Ag 
Pb 
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ICP 
l NAA 
ICP 
ICP 
l NAA 
INAA 
DCP 
ICP 
l NAA 
AA 
INAA 
ICP 
ICP 
INAA 
l NAA 
ICP 
INAA 
ICP 
l NAA 
INAA 
ICP 
l NAA 
ICP 
l NAA 
ICP 
INAA 
INAA 
ICP 
ICP 
l NAA 
ICP 
l NAA 
ICP 
IC P 
ICP 
l NAA 
ICP 
INAA 
ICP 
ICP 
INAA 
AA 

' DCP 
DCP 
INAA 
ICP 
INAA 
l NAA 
I NAA 
l NAA 
ICP 
l NAA 
ICP 
ICP 
INAA 
lNAA 
AA 
ICP 
INAA 
l NAA 
ICP 
INAA 
ICP 
ICP 
l NAA 
ICP 
INAA 
ICP 
l NAA 
ICP 
l NAA 
FA 
AA- LL 
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Ag' 
Ag 
Al 
As 
As* 
Au 
B 
Ba 
Bag 
Bi 
Br 
Ca 
Cd' 
Cd 
Ce 
Co' 
Co 
Cr' 
Cr" 
Cs 
Cu 
Eu 
Fe 
Fee 
Ga 
Hf 
lr 
K 
La 
La' 
Li 
Lu 
Mg 
M n 
Mo" 
Mo 
Na' 
Na* 
Nb 
Ni* 
Ni 
Pb 
Pd 
Pt 
Rb 
Sb 
Sb* 
Sc 
Se 
Sm 
Sn* 
Sn 
Sr 
Ta 
Ta' 
Tb 
Te 
Te 
Te 
Th 
Ti 
U 
v 
W 
W 
Y 

Yb 
Zn 
Zn 
Zr 
Zr 
Ag 
Pb 

METHOD 
ICP 
l NAA 
ICP 
ICP 
l NAA 
INAA 
DCP 
ICP 
l NAA 
AA 
l NAA 
ICP 
ICP 
INAA 
1 NAA 
ICP 
1 NAA 
ICP 
l NAA 
INAA 
ICP 
l NAA 
ICP 
l NAA 
ICP 
l NAA 
l NAA 
ICP 
ICP 
l NAA 
ICP 
l NAA 
ICP 
ICP 
ICP 
l NAA 
ICP 
l NAA 
ICP 
ICP 
INAA 
AA 
DCP 
DCP 
INAA 
ICP 
INAA 
INAA 
l NAA 
INAA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
l NAA 
AA 
ICP 
l NAA 
l NAA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
iCP 
l NAA 
ICP 
l NAA 
ICP 
l NAA 
FA 
AA- LL 
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Ag 
Ag 
Al 
As 
As* 
Au 
Ba 
Ba* 
Bi 
Br 
Ca 
Cd* 
Cd 
Ce 
Co' 
Co 
Cr' 
Cr** 
C s 
Cu 
Eu 
Fe 
Fe' 
Ga 
Hf 
Ir 
K 
La 
La 
Li 
Lu 
Mg 
Mn 
Mo' 
Mo 
Na* 
Na* 
Nb 
Ni' 
Ni 
Pb 
Pd 
P i  
Rb 
Sb 
Sb 
Sc 
Se 
Sm 
Sn 
Sn 
Sn** 
Sr 
Ta 
Ta ' 
Tb 
Te 
Te 
Th 
Ti 
U 
v 
W 
W* 
Y 

Y b 
Zn 
Zn 
Zr 
Zr 

METHOD 
ICP 
IN AA 
ICP 
ICP 
l NAA 
INAA 
ICP 
INAA 
A A 
INAA 
ICP 
ICP 
INAA 
INAA 
ICP 
INAA 
ICP 
INAA 
INAA 
ICP 
INAA 
ICP 
INAA 
ICP 
INAA 
INAA 
ICP 
ICP 
INAA 
ICP 
INAA 
ICP 
ICP 
ICP 
INAA 
ICP 
INAA 
ICP 
ICP 
INAA 
A A 
DCP 
DCP 
INAA 
ICP 
IN AA 
INAA 
IN AA 
INAA 
ICP 
INAA 
XRF 
ICP 
ICP 
INAA 
INAA 
ICP 
INAA 
INAA 
ICP 
INAA 
ICP 
ICP 
INAA 
ICP 
INAA 
ICP 
INAA 
ICP 
INAA 

UNlT L.LIMIT ,- - 
PPM 0.5 
PPM 5 
PCT 0.01 
PPM 5 
PPM 1 
PPB 5 
PPM 5 
PPM 100 
PPM 1 
PPM 1 
PCT 0.01 
PPM 2 
PPM 10 
PPM 10 
PPM 1 
PPM 10 
PPM 2 
PPM 50 
PPM 1 
PPM 1 
PPM 2 
PCT 0.01 
PCT 0.5 
PPM 10 
PPM 2 
PPB 100 
PC1 0.01 
PPM 5 
PPM 5 
PPM 2 
PPM 0.5 
PCT 0.01 
PPM 5 
PPM 1 
PPM 2 
PCT 0.01 
PCT 0.05 
PPM 5 
PPM 1 
PPM 20 
PPM 2 
PPB 1 
PPB 5 
PPM 10 
PPM 5 
PPM 0.2 
PPM 0.5 
PPM 10 
PPM 0.2 
PPM 20 
PPM 200 
PPM 5 
PPM 1 
PPM 5 
PPM 1 
PPM 1 
PPM 25 
PPM 20 
PPM 0.5 
PCT 0.01 
PPM 0.5 
PPM 2 
PPM 20 
PPM 2 
PPM 5 
PPM 5 
PPM 2 
PPM 200 
PPM 5 
PPM 500 



LAND SELECTION UNIT 17 MAJOR OXIDES AND ClPW NORMS 

Sample No. 
Si02 
A1203 
CaO 

MgO 
Na20 
K20 
FeO* 
Fe203 
FeO 
MnO 
Ti02 
P205 
LO1 
SUM 
C r 
Rb 
Sr 
Y 
Zr 
Nb 
Ba 
ClPW NORMS 
Quartz 
Corundum 
Orthoclase 
Albite 
Anorthite 
Diopside 
Hypersthene 
Olivine 
Magnetite 
llmenite 
Apatite 
SUM 1 






