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LAND SELECTION UNIT 18 (MELOZITNA, RUBY, NULATO, AND KATEEL RIVER 
QUADRANGLES): REFERENCES, DGGS SAMPLE LOCATIONS, GEOCHEMICAL & 

MAJOR OXIDE DATA 

Introduction: 
The Dulbi River land selection unit (Unit 18)  encompasses 91 1,000 acres in the 
Melozitna, Ruby, Kateel River and Nulato quadrangles. The authors spent several 
days of helicopter-supported field work in  Unit 1 8  i n  1992, in  support of DGGS 
mineral resource evaluation of lands available for selection as State land. The 
analytical results f rom samples collected by DGGS are presented i n  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 wi l l  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 fol lowing 
tables of trace element geochemical data, asterisks indicate the analytical procedure 
that  w e  consider t o  be more reliable for those elements that  were analyzed by more 
than one method. Negative numbers denote values below the analytical detection 
limit. On the table w i th  major oxide data, ClPW norms were calculated using the 
UAFIPETCAL program, w i t h  oxide values normalized on an anhydrous basis. 

Geologic Summary: 
The area is underlain predominantly by Cretaceous sedimentary rocks, many of 
which were derived a t  least in  part f rom volcanic rocks. Structurally placed in the 
package of sedimentary rocks are three northeast-southwest-trending belts of 
Jurassic basalt and greenstone, which include small areas of ultramafic intrusive 
rocks. In the southeast corner of Unit 18, an area of older pelitic schist crops out in  
structural contact w i t h  one of the Jurassic basalt belts. In  the northern part of the 
evaluation unit, Cretaceous volcanic rocks crop out. These are comprised of 
andesite and basalt f lows, andesitic tuffs, and interlayered chert and limestone. Al l  
of the above bedrock types have been intruded by Tertiary or Cretaceous intrusive 
rocks which are generally intermediate t o  felsic in composition. A Tertiary- 
Cretaceous volcanic center crops out on the Dulbi River. 

In the area of Shovel Creek, near the contact between pelitic schist and Jurassic 
basalt, several gossanous alteration zones and elevated concentrations of such 
elements as Au, Ag, Bi, W, Mo, As  and Sb i n  rock, stream sediment and pan 
concentrate samples suggest moderate favorability for possible structurally 
controlled metamorphic gold veins. Near VABM Bald, the intrusive rocks are 
compositionally favorable for association w i t h  gold, and sulfide-rich rock grab 
samples collected by  DGGS yielded up t o  51 ppb Au. A t  a sharp bend in  the Dulbi 
River, a gossanous outcrop yielded anomalous As  and Sb concentrations. The 
Jurassic basalt belts contain ultramafic bodies which have yielded anomalous values 
of Cr, Ni, Co, Pt and Pd in  rock and pan concentrate samples. The volcanic center 
transected by the Dulbi River in  the central part of Unit 18  is a geologic feature 
favorable for a volcanic-hosted epithermal deposit, however, no  anomalous 
concentrations of metals were found during DGGS field work. 

Dulbi Hot  Springs, on the north side of the Dulbi River, did not  yield anomalous 
metal values in  pan concentrate samples. The site is a possible geothermal resource 
for local heating, agriculture and recreation use. 



LAND SELECTION UNIT 18 SAMPLES 

QUAD 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-4 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 
MEL A-5 

GC No. PC No. MO No.DESCRIPTION 
Epidotized greenstone, meta-andesite 
Meta-andesitelbasalt 
Mafic layers wlpossible chromite 
Pillowed meta-andesite 
Basalt 
Basalt w l  sparse cpy, malachite 
Magnetic px-plag gabbrotpyroxenite 
Whitish veins in gabbro 
Bt hb qtz monzodiorite 

4228 Ultramafic 
Ultramafic 
Basalt 
Stream float of greenstone wlsulfides 

4008 Blk Sands Ck.-Blk sand, greenstone, gt 
Stream float of gabbro wlsulfides 
Gossanous gabbro 
Felsic tuff 
Lithic frags in tuff, ignimbrite(?) 
Coarse pyroclastic felsic tuff 
Pyroclastic breccia & glassy dk brown flow 
lntermediate tuff, welded shards, pumice lapilli 
Ss & siltstone 
Fine-gr, welded tuff, ferricrete in fractures 
Ferricrete breccia, chalcedonic veining in tuff 
Ferricrete breccia in tuff 
Ferricrete, minor silicrete on fractures in tuff 
Tuff, pyroclastic 
Tuff, coarse pyroclastic breccia 
Chalcedonic replacement in felsite, py 
Obsidian and tuff 
Massive to laminated tuffs 
Feldspathic ss 
Lithic feldspathic ss 
Foliated cpx-rich metabasalt 
Silica-flooded mudstone wllimonite 

4034 Dunite 
Altered hartzburgite 
Limonitic silicrete-rich altered basaltlgabbro 
Px-rich volcanics and gabbro 
Rhyolitic ash tuff chips, variable Fe-stain 
Volcanics, artifacts 
Lithic ash tuff, brown obsidian 
Limonitic staining, lithic tuff 
Lithic tuff, possible tiny sulfides 
Bt gabbro 
lntermediate intrusive wlqtz veins 
Ss & cgl 
Felsic volcanic wlthin qtz veins 

Dk gray feldspathic ss 
Ss, local white mica, calcareous, plant frags 
White micaceous ss 
Few blk. sands 
Blk, sands, gt, mica 

LONG. 
154.919 
154.915 
154.91 

154.909 
154.932 
154.915 
154.922 
154.922 
154.925 
154.921 
154.921 
154.918 
154.891 
154.891 
154.891 
154.984 
155.398 
1 55.402 
155.438 
155.431 
155.437 
155.442 
155.462 
155.455 
155.455 
155.46 

155.464 
155.473 
155.479 
155.483 
155.492 
155.392 
155.376 
155.022 
155.032 
155.035 
1 55.035 
1 55.039 
1 55.049 
1 55.398 
155.435 
155.431 
1 55.429 
155.421 
155.376 
155.376 
155.384 

155.4 
155.433 
155.275 
155.285 
155.296 
155.259 
1 55 -04 

I 
4. 



LAND SELECTION UNIT 18 SAMPLES 

QUAD 
MEL A-6 
MEL A-6 
MEL A-6 
MEL A-6 
MEL 8-4 
MEL B-4 
MEL 8-4 
MEL 8-4 
MEL B-4 
MEL 8-4 
MEL B-4 
MEL B-4 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL B-5 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL 8-5 
MEL B-5 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
MEL C-4 
NUL D-1 
NUL D-1 
NUL D- I  
NUL D-1 
NUL D-1 
NUL D- I  
NUL D-1 
NUL D-1 
NUL D-1 
NUL D-1 

STATION 
92DNS133 
92DNSl34 
92NB111 

4216 
92BT276 
92BT277 
92BT278 
92871279 
92BT280 
92BT281 
92DNS117 
92NB104 
92BT265 
92BT266 
92BT267 
92BT268 
92BT269 
92DNS105 
92DNS106 
92DNS107 
92DNS108 
92DNS109 
92DNS128 
92DNS128 
92DNS128 
92BT270 
92BT271 
92BT272 
92BT273 
92BT274 
92BT275 
92DNS110 
92DNSl l l  
92DNS112 
92DNS113 
92DNS113 
92DNS113 
92DNS113 
92DNS114 
92DNS115 
92DNS116 
92NB101 
92NB102 
92NB103 
92BT288 
92BT289 
92DNS123 
92DNS124 
92DNS125 
92DNS126 
92DNS127 
92GRC009 
92GRC010 
92GRC011 

GC No. 
421 4 
4215 

PC No. MO No.DESCRIPTION 
Fault breccia, limonitic, in blk, seds 
Bleached zone in volcanic 

4003 Some blk. sands, lots of sulfide 
421 6 Creek w/NURE Bi anomalies 

Highly epidotized andesite-dacite agglomerate 
Magnetic metavolcanic 
Andesite tuff and breccia 
Magnetic px-rich basaltlandesite flow 
Andesite flow, magnetic 
Magnetic olivine basalt 

3765 Porphyritic plag. andesite 
Andesite agglomerate 
Porphyro-aphanitic felsite dike 
Hornfels 

41 94 Bt hb granodiorite 
Ferricrete in bt hornfels 
Qtz carbonate veins in hornfels 
Fine-gr, seds, sparse py 
Greywackes 
Lt gray ash tuff 
Greywacke wlsulfide. Artifacts 
Basalt & diorite 

4209 Base of streamlet fed by seep 
4207 Dulbi Hot Spg-few blk sands, white heavies 

Silicrete on pebbles at seep 
Andesite(?) wltrace cpy 
Andesite agglomerate 
Andesite 

41 98 Pyroxene metabasalt 
Metavolcanics 
Andesite, dacite agglomerate 
Aphanitic & porph. feld. dacitelandesite 
Volcanic breccia 
Dacitelandesite, minor blk, chert 

3762 Bt granodiorite 
Malachite, cpy in qtz vein in bt granodiorite 
Cpy, malachite, azurite in granodiorite 
Qtz vein wltourmaline, pyrite in bt granodiorite 
Fine-gr. bt granodiorite, qtz veins wlpy 
Dacitelandesite 
Felsite plug, disseminated py 
Intermediate intrusive wlpy 
Andesite agglomerate wlcpy 
Diorite 
Dike wlminor py in hf seds 

401 7 Hb dioritelgranodiorite 
Pyritic hf sed w l  qtz veining 
Sandstone, minor pebble cgl 
Hb porph. qtz monzonite plug in ss, siltstone 
Hb porph. intrusive 

4206 Fine-gr. hb qtz monzonite 
Diorite 
Mafic dike wlpyrite 
Mafic intrusive wlpyrite 

LAT. 
65.1 11 
65.1 92 
65.062 
65.045 
65.499 
65.491 
65.487 
65.476 
65.473 
65.469 
65.471 
65.499 
65.289 
65.292 
65.299 
65.307 
65.32 
65.32 

65.31 2 
65.288 
65.333 
65.339 
65.259 
65.259 
65.259 
65.531 
65.523 
65.518 
65.51 

65.505 
65.501 
65.53 

65.526 
65.516 
65.514 
65.514 
65.514 
65.514 
65.51 2 
65.503 
65.503 
65.531 

LONG. 
1 55.65 

155.516 
155.813 
155.844 
1 54.922 
154.914 
154.914 
154.91 1 
154.912 
154.904 
154.888 
154.922 
155.264 
155.279 
155.281 
155.265 
155.268 
155.36 

1 55.375 
155.376 
1 55.324 
1 55.344 
155.28 
155.28 
155.28 

1 54.869 
154.896 
154.91 

154.919 
154.931 
154.947 
154.867 
154.867 
154.859 
154.855 
154.855 
154.855 
154.855 
154.861 
154.852 
154.901 
154.869 



LAND SELECTION UNIT 18 SAMPLE3 

QUAD 
NUL D-1 
NUL D-1 
NUL D-1 
NUL D- I  
NUL D-1 
NUL D- I  
NUL D-1 
NUL D-1 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB 0-5  
RUB D-5 
RUB D-5 
RUB D -5 
RUB D -5 
RUB D-5 
RUB D -5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D-5 
RUB D -5 
RUB D-6 
RUB D-6 
RUB D-6 
RUB D-6 
RUB D-6 
RUB D-6 
RUB D-6 
RUB D-6 
RUB D -6 
RUB D-6 
RUB D-6 

GC No. PC No. MO No.DESCRIPTION 
3995 Not much blk. sand 

Stream float-diorite wlsulfides 
Fe-stain on cgl 

3998 Float of graywacke, tuff, granodiorite 
Abundant py in qtz diorite 
Abundant sulfide in gossanous qtz diorite 
Abundant sulfide in qtz diorite 
Abundant sulfide in qtz diorite breccia 
Heavy greenstone cataclasite 
Limonitic fractures in silicified chert 
Limonitic phyllite & qtzite, shear zone 
Sheared carbonaceous phyllite & silicified qtzite 

4027 Stream sed.-below gossan zone 
Limonitic coarse volcaniclastic ss 
Metabasalt 
Lithic volcaniclastic ss 

4029 Soil sample- mineral lick 
Basalt 
Andesitic tufflagglomerate 
Gossanous punky basalt 
Andesite 
Sulfides in mafic rock 
Malachite, cpy in limonitic gossan zone in mafic 
Qtz veining in phyllite 
Limonitic qtz veins in phyllite 
Qtz veinlets in basalt, minor py 
Greenschist 
Blue-green siliceous fracture-fill in mafic 
Gabbro, ultramafic 

4004 Shovel Ck.Float of bas, granite w/ sulfide, sch. 
Qtz monzonite 
Porphyritic granite wltourmaline 

4006 Qtz monzonite 
Hb bt monzonite 
Sulfide-bearing seds & intrusive float 
Py in contact phase of bt-rich hypabyssal stock 
Porphyritic sulfide-bearing felsic dike 
Carbonacous sediments intruded by dikes 
Syenitelmonzonite wlminor py 

3766 Porph. bt plag qtz diorite 
Seds at contact, Fe+Mn stains, Qtz+Fe veinlets 
Intrusive wlsulfide 
Blk. seds wl gossan, po 
Skarnoid green rocks wlsulfide 

LAT. 
64.917 
64.917 
64.917 

64.9 
64.895 
64.897 
64.897 
64.897 
64.931 
64.927 
64.927 
64.927 
64.927 
64.935 
64.932 
64.93 1 
64.93 1 
64.94 1 
64.943 
64.947 
64.948 
64.946 
64.945 
64.944 
64.936 
64.986 
64.985 
64.989 
64.992 
64.877 
64.931 
64.928 
64.926 
64.903 
64.913 
64.91 5 
64.91 5 
64.922 
64.923 
64.904 
64.909 
64.913 
64.914 
64.915 

LONG. 
156.076 
156.076 
156.076 
156.014 
156.019 
156.024 
156.024 
156.024 
155.105 
155.089 
155.076 
155.076 
I 55.076 
155.163 
155.16 

155.1 73 
155.1 84 
155.096 
155.092 
1 55.08 

155.072 
155.065 
1 55.06 

155.063 
155.069 
155.027 
155.048 
1 55.053 
1 55.049 
155.082 
155.006 
155.02 

155.022 
1 55.984 
155.976 
155.968 
155.953 
155.957 
155.985 
155.987 
155.987 
155.99 

155.992 
155.994 



LAND SELECTION UNIT 18 GEOCHEMICALOATA (Analyses by Bondar- 

M N O D  
ICP ' 
INAA 
ICP 
ICP 
INAA ' 
INAA 
ICP 
INAA * 
A A 
ICP ' 
INAA 
ICP 
ICP * 
lNAA 
INAA 
ICP ' 
INAA 
ICP ' 
INAA " 
INAA 
ICP 
INAA 
SPlON 
ICP 
INAA * 
ICP 
INAA 
CV AA 
INAA * 
ICP 
ICP 
INAA * 
ICP 
INAA 
ICP 
ICP 
ICP ' 
INAA 
ICP ' 
INAA ' 
ICP 
ICP ' 
INAA 
AA ' 
ICP 
FADCP 
FADCP 
INAA 
ICP 
INAA * 
INAA 
INAA 
INAA 
ICP . 
INAA 
XRF " 
ICP 
ICP 
INAA * 
INAA 
AA ' 
ICP 
INAA 
INAA 
ICP 
INAA 
ICP 
ICP 
INAA * 
ICP 
INAA 
ICP ' 
INAA 
ICP 
INAA * 

UNfl - 
PPM 
PPM 
PCT 
PPM 
PPM 
PPB 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PCT 
PPM 

PPM 
PPM 
PPB 
PCT 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PCT 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPB 
PPB 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

Negative numbers denote below deteclbn llmH 



LAND SELECTION UNIT 18 GEOCHEMICAL DATA (Analyses by Bonder-Ckgg) 

AG 

Ag 
Al 
As 
As 
Au 
&I 

Ba 
Bi 
BI 
Br 
C A 
Cd 
Cd 
Ce 
Co 
Go 
m 
Cr 
Cs 
Cu 
Eu 
F 
Fe 
Fe 
GA 
Hf 
HG 
Ir 
K 

LA 
La 

U 
Lu 
MG 
Mn 
Mo 
MQ 
N A 
Na 
Nb 
NI 
Ni 
F'b 

Pb 
W 
PT 
Rb 
se 
Sb 
sc 
Se 
Sm 
SN 
Sn 
Sn 
Sr 
Te 
Ta 
m 
Te 
Te 
Te 
Th 
n 
U 

v 
W 
W 
Y 

Yb 
ZN 
Zn 
Zr 
Zr 

Negative numbers denote below detection llmt 8. 



LAND SELECTION UNIT 18 GEOCHEMICAL DATA (Analyses by Bondar-Clegg) 

/e numbers denote I below detection llrnil 



LAND SELECTION UNIT 16 GEOCHEMICAL DATA (Analyses by Bondar-Cbgg) 

Negative numbers denote below detectbn limit 

10, 



LAND SELECTION UNIT 18 GEOCHEMICAL DATA (Analyses by Bondar-Clegg) 

AG 

AQ 
Al 
As 
As 
Au 
Ba 
Ba 
BI 
BI 
Br 
C A 
Cd 
Cd 
Ce 
Co 
Co 
CR 
Cr 
Cs 
Cu 
Eu 
F 

Fe 
Fe 
GA 
Ht 
HG 
Ir 
K 

LA 
La 
LI 
Lu 
MG 
Mn 
Ma 
Mo 
N A 
Na 
Nb 
NI 
Ni 
Pb 
Pb 
W 
PT 
Rb 
SB 
Sb 
Sc 
Se 
Sm 
SN 
Sn 
Sn 
Sr 
Ta 
Ta 
m 
Te 
Te 
Te 
Th 
Ti 

U 
v 
W 
W 

Y 
Yb 

ZN 
Zn 
Zr 
Zr 

Negative nu rnbers denote below detec 



LAND SELECTION UNIT 18 GEOCHEMICAL DATA (Analyses by Bondar-Clegg) 

8 numbers denote below delectbn limit 



LAND SELECTION UNIT 18 STREAM SEDIMENT & PAN CONCENTRATE ANALYSES (Analyses by Bondar-Clegg) 

A G  

A g  
Al 
As 
As 
Au  
Ba 
Ba 
Bi  
BI 
Br 
C A 
Cd 
Cd 
Ce 
Co 
Co 
CR 
Cr 
Cs 
C u 
Eu 
Fe 
Fe 
G A 
Hf 
H G 
I r 
K 

LA 
La 
LI 
Lu 
MG 
M n  
Mo 
Mo 
N A 
Na 
Nb 
N I 
Ni 
Pb 
Pb 
PT 
Rb 
S B 
Sb 
Sc 
Se 
Srn 
SN 
S n 
S n 
S r 
Ta 
Ta 
Tb 

METHOD 
ICP 
l NAA 
ICP 
ICP 
l NAA 
l NAA 
ICP 
l NAA 
AA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
l NAA 
ICP 
l NAA 
ICP 
INAA 
l NAA 
ICP 
INAA 
ICP 
l NAA 
ICP 
l NAA 
CV AA 
l NAA 
ICP 
ICP 
l NAA 
ICP 
l NAA 
ICP 
ICP 
ICP 
l NAA 
ICP 
INAA 
ICP 
ICP 
l NAA 
A A 
ICP 
FADCP 
l NAA 
ICP 
l NAA 
l NAA 
l NAA 
l NAA 
ICP 
l NAA 
XRF 
ICP 
ICP 
l NAA 
l NAA 

UNlT 
PPM 
PPM 
PCT 
PPM 
PPM 
PPB 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PCT 
PCT 
PPM 
PPM 
PPM 
PPB 
PCT 
PPM 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PCT 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPB 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

-9 = not analyzed, all other negative numbers = below detection limit, s = stream sed, p = pan con. 



LAND SELECTION UNIT 18 STREAM SEDIMENT & PAN CONCENTRATE ANALYSES (Analyses by Bondar-Clegg) 

METHOD 
ICP 
l NAA 
l NAA 
ICP 
l NAA 
ICP 
ICP 
l NAA 
ICP 
1 NAA 
ICP 
l NAA 
ICP 
INAA 

UNlT 
PPM 
PPM 
PPM 
PCT 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

-9  = not analyzed, all other negative numbers = below detection limit, s = stream sed, p = pan con. 



LAND SELECTION UNIT 18 STREAM SEDIMENT & PAN CONCENTRATE ANALYSES (Analyses by Bondar-Clegg) 

- 9  = not analyzed, all other negative numbers = below detection limit, s = stream sed. p = pan con. 



LAND SELECTION UNIT 18 STREAM SEDIMENT & PAN CONCENTRATE ANALYSES (Analyses by Bondar-Clegg) 

-9  = not analyzed, all other negative numbers = below detection limit, s = stream sed, p = pan con. 



LAND SELECTION UNIT 18 MAJOR OXIDES (Analyses by Bondar-Clegg) 

MAJOR OXIDE ANALYSES (wt.%) 
3762 3765 3766 4006 401 7 4034 41 94 

Si02 68.22 60.83 
Ti02 0.39 0.46 
A1203 16.43 16.21 
Fe203 2.29 3.57 
FeO 1.16 1.03 

MnO 0.01 0.07 

MgO 1.13 1.64 
Na20 3.91 3.25 

K20 2.17 1.46 
CaO 3.09 5.1 8 
P205 0.06 0.2 
LO1 1.58 5.65 
C r - 10 26 
Ba* 1500 1200 
Nb 22 49 
Rb 144 75 

S r 794 733 
Y 12 12 
Zr 172 143 

Sum as oxides 99.28 98.54 
ClPW NORMS 

Quartz 29.45 25.19 
Corundum 2.23 0.37 
Orthoclase 13.14 9.30 
Albite 33.9 1 29.65 
Anorthite 15.31 26.30 
Diopside 0.00 0.00 

Hypersthene 3.58 4.40 
Olivine 0.00 0 .OO 
Magnetite 1.49 2.39 
Hematite 0.00 0.97 
llmenite 0.76 0.94 
Rutile 0 .OO 0.00 
Apatite 0.14 0.50 
Sum 100.00 100.00 

Negative numbers denote below detection limit 



LAND SELECTION UNIT 18 MAJOR OXIDES (Analyses by Bondar-Clegg) 

MAJOR OXIDE ANALYSES (wt.%) 

Si02 
Ti02 
A1203 
Fe203 
FeO 
MnO 

MgO 
Na20 
K20 
CaO 
P205 
LO1 
C r 
Ba* 
Nb 
Fib 
Sr 
Y 
Zr 
Sum as oxides 97.96 98.09 97.98 

ClPW NORMS 
Quartz 
Corundum 
Orthoclase 
Albite 
Anorthite 
Diopside 
Hypersthene 
Olivine 
Magnetite 
Hematite 
llmenite 
Rutile 
Apatite 
Sum 

Negative numbers denote below detection limit 
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