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INTRODUCTION 

i n  l a t e  O c t o b e r ,  1984, t h e  Geologic Mapping and Geochemistry S e c t i o n s  of DGGS 

were asked  t o  p r e p a r e  a  summary of e x i s t i n g  knowledge on m i n e r a l  p o t e n t i a l  i n  

nor thwes t  Alaska  ( f i g .  1 and S e c t i o n  4  of t h i s  r e p o r t )  a s  one component of  a  

b roader  DNR e f f o r t  t o  s y n t h e s i z e  v a r i o u s  t y p e s  o f  r e s o u r c e  i n f o r m a t i o n  f o r  t h e  

18-quadrangle a r e a .  The s e c t i o n s  of t h i s  handbook d e s c r i b e  methodology, 

p r e p a r a t i o n ,  and c r i t e r i a  used i n  deve lop ing  t h e  summary of p o t e n t i a l  d e p i c t e d  

i n  s e p a r a t e  map fo rmat  and l i s t e d  a s  a  s e c t i o n  of t h i s  r e p o r t .  

To t h i s  o b j e c t i v e ,  a  team of e leven  DGGS p e o p l e  ( f i g .  2) have been invo lved  

e i t h e r  f u l l  o r  p a r t - t i m e  o r  t h e  NorWAAP p r o j e c t  s i n c e  November, 1984. The 

g e n e r a l  method of a t t a c k  used was t o  compile  and a n a l y z e  a  " d a t a  s t a c k "  f o r  

each q u a d r a n g l e  a t  a  s c a l e  of 1:250,000. The v a r i o u s  l a y e r s  of t h e  d a t a  s t a c k  

( f i g .  3 and S e c t i o n  6 )  were  developed by a  thorough  l i t e r a t u r e  s e a r c h  ( s e e  

accompanying b i b l i o g r a p h y )  and were compiled on 1:250,000 t r a n s p a r e n t  a c e t a t e  

o v e r l a y s  t o  f a c i l i t a t e  i n t e g r a t i o n  of v a r i o u s  l e v e l s  i n  t h e  s t a c k .  T y p i c a l  

components of a s t a c k  i n c l u d e  such i n f o r m a t i o n  a s  geo logy ,  geochemis t ry ,  

aeromag, mining c l a i m s ,  e t c .  ( f i g .  3 and S e c t i o n  6 ) .  

Once t h e  d a t a  s t a c k s  were compiled,  two o r  t h r e e  s e p a r a t e  g e o l o g i s t s  ana lyzed  

each q u a d r a n g l e  d a t a  package on a  township-by-township b a s i s  - c a r e f u l l y  

s c r u t i n i z i n g  a l l  e l e m e n t s  of t h e  d a t a  f o r  s i g n a l s  i n d i c a t i n g  t h e  p r e s e n c e  of 

one o r  more of 26 m i n e r a l  d e p o s i t  t y p e s  ( S e c t i o n  3 ,  p. 1 ) .  S p e c i f i c  i n d i c a t o r  

c r i t e r i a  f o r  each d e p o s i t  t y p e  a r e  l i s t e d  i n  S e c t i o n  3 ,  p.  13-37 of t h i s  

handbook. A p o t e n t i a l  s c o r e  of  1 t o  5 w a s  de te rmined  f o r  each township u s i n g  



the criteria listed in Section 3, p. 2. Also, while analyzing the data, each 

township was scored for quality of information available, again by criteria as 

listed in Section 3, p. 4. Needless to say, the mineral potential scores are 

heavily dependent on the level of information available; the correlation is 

plotted on figure 4. Despite the best efforts of the analysts, a good 

forecast of mineral potential cannot be made in the absence of good background 

information. Thus mineral scores in areas of low data quality should be 

viewed as very uncertain. 

Recognizing the inherent limitation imposed by lack of data, mineral 

votentialld2ta quality maps were prepared for all 1:250,000 quadrangles. Nesr 

che end of the scoring effort, pertinent mining industry groups were invited 

to review the maps and contribute new data as they desired. Additionally, 

saaller scale maps at 1:1.5 million were prepared to give a synoptic view of 

both mineral potential and data quality. 
-.I 

In silmmary the products of the NorWAAP mineral effort include: 

(1) Data stacks for 18 quadrangles 

(2) Mineral potential and data quality maps 1:250,000 

(3) Bibliography 

(4) Mineral potential maps 1:1.5 million 

(5) Data quality maps 1:1.5 million 

( 6 )  Explanatory handbook 



2-3 
F i g u r e  1. 



Figure 2 
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F i g u r e  4 .  Frequency p l o t  sho~ying  d i s t r i b u t i o n  of m i n e r a l  p o t e n t i a l  v s .  
d a t a  q u a l i t y  s c o r e s ,  Iiorh'AAP. Kote t h e  s t r o n g  c o r r e l a t i o n  
of  low m i n e r a l  s c o r e s  w i t h  a r e a s  of l i t t l e  m i n e r a l  d a t a ;  t h e  
m i n e r a l  s c o r e s  ~ i g h t  w e l l  be h i g h e r  if b e t t e r  m i n e r a l  
i n f o r m a t i o n  were  a v a i l a b l e .  
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SECTION I: Mineral Potential Map 

This overlay should portray a score for each cell, in our case township, 
linked to favorability for one or more of the 25 deposit types. Coming 
up with this score will involve a mental evaluation of geologic, 
historical, etc factors that are favorable for the occurrence of mineral 
deposits. Some call this a multivariate system; in the N O R W M P  project 
we'll let the computer on our shoulders compute the scores. Let's take a 
crack at a five fold breakdown: Very High ( 5 ) ,  High (4), Moderate ( 3 ) ,  
Low ( 2 ) ,  Very Low (1). 

Determining whether the geological environment is favorable will require 
learning most of the key features of the 25 deposit types. 

Possible Scoring Criteria might be: 

Very High (5) 
.Geological environment very favorable 

.Significant mineral deposits known 

.Numerous active mining claims 

.Geophysical and geochemical signatures favorable 

.Very favorable metallogenic and tectonic terrane 

High (4) 
.Geological environment very favorable 

4 

.On trend or in some unit which hosts significant mineral occurrences 
nearby 

.Significant deposits not known at present 

.Some mining claim activity 

.Geochemical and geophysical signatures favorable 

.Favorable metallogenic and tectonic terrane 

Moderate (3) 
.Geologic environment favorable 

.Significant deposits not known 

.Low mining claim activity 

.Geochemical and geophysical signatures may be favorable 

.Cell may be distantly on trend with cells of higher favorability 

Low (2) - 
.Some aspects of geological environment may be favorable, generally not 



f a v o r a b l e  

.Few i f  any known d e p o s i t s  

. L i t t l e  o r  no mining c l a i m  a c t i v i t y  

.Geochemical and g e o p h y s i c a l  s i g n a t u r e s  g e n e r a l l y  n e g a t i v e  

. L i t t l e  bedrock  exposed nearby (bu t  d o n ' t  f o r g e t  p l a c e r s  and S.S.-hosted 
uranium) 

.Genera l ly  u n f a v o r a b l e  m e t a l l o g e n i c  and t e c t o n i c  t e r r a n e  

Very Low (1) 
.Geologic environment  g e n e r a l l y  u n f a v o r a b l e  

. L i t t l e  bedrock  exposed ,  l i t t l e  p o s s i b i l i t y  f o r  p l a c e r s  o r  S.S.-hosted 
m e t a l s  

.No known m i n e r a l  o c c u r r e n c e s  

.Unfavorable  geochemis t ry  o r  geophysics  

.Off t r e n d  w i t h  more f a v o r a b l e  a r e a s  

.No mining c l a i m  a c t i v i t y  

.Unfavorable  m e t a l l o g e n i c  and t e c t o n i c  t e r r a n e  

a 



SECTION 11: Data Q u a l i t y  Map 

T h i s  shou ld  b e  a n  a t t e m p t  t o  a s s e s s  t h e  l e v e l  of g e o l o g i c ,  geochemical ,  
m i n e r a l  d a t a  a v a i l a b l e  i n  e a c h  township.  We might  as w e l l  u s e  t h e  f i v e  
f o l d  breakdown: Very poor  ( I ) ,  Poor (21, F a i r  (31, Good (41 ,  And Very 
good (5 ) .  

P o s s i b l e  c r i t e r i a  f o r  a s s i g n i n g  a  l e v e l  t o  a  p a r t i c u l a r  township  might  be: 

Very Good ( 5 )  

. D e t a i l e d  (1:63,360 o r  l a r g e r )  g e o l o g i c  mapping, numerous u n i t s / c e l l  broken 
o u t ,  a l t e r a t i o n  z o n e s ,  g o s s a n s  shown (examples p. 7 ,  8) 

.Comprehensive geochemical  d a t a  b a s e ,  4 m i l e  s p a c i n g ,  p o s s i b l y  s o i l  and rock 
c h i p  geochem a l s o  (p .  10)  

.Good aeromag, % t o  1  m i l e  s p a c i n g  

.Other  geophys ica l  d a t a  

. D e t a i l e d  s t u d i e s  of mines  o r  p r o s p e c t s  

.Good s u r f i c i a l  geology 

Good (4)  - 
. D e t a i l e d  (1:63,360 o r  l a r g e r )  g e o l o g i c  mapping 

.Ord ina ry  geochemical  c o v e r a g e  1  sample p e r  m i l e 2  t o  1  sample  p e r  5 m i l e s 2  
(P. 11) 

.Aeromag coverage % t o  1 m i l e  s p a c i n g  

.Some p r o s p e c t  s t u d i e s  

F a i r  ( 3 )  - 
.Good, c a r e f u l  1:250,000 o r  1:125,000 g e o l o g i c  mapping w i t h  u n i t s  p e r t i n e n t  t o  

m i n e r a l  d e p o s i t s  shown 

.Reg iona l  low d e n s i t y  g e o p h y s i c a l  coverage 

.Low d e n s i t y  geochemical  d a t a  b a s e  l i k e  AMRAP ( p .  12) 

.Some d e p o s i t  s t u d i e s  

Poor ( 2 )  - 
.Lower q u a l i t y  1:250,000 g e o l o g i c  mapping u n i t s  g e n e r a l i z e d ,  p e r t i n e n t  u n i t s  

t o  m i n e r a l  d e p o s i t s  n o t  shown ( p .  9 )  

.Reg iona l  low d e n s i t y  g e o p h y s i c a l  coverage 

.Low d e n s i t y  geochem 

3 - 4 



.Few i f  any  l o c a l  depos i t  s t u d i e s  

Very Poor (1) 

.Only geo log i c  mapping 1:l m i l l i o n  o r  s i m i l a r  g r o s s l y  gene ra l i zed  maps 

.Low d e n s i t y  o r  no r eg iona l  geophys ica l  coverage 

.Poor geochemical d a t a  base 

.General  l a c k  of information 



Map Portrayal of Scores 

For the initial worksheet, let's compile the mineral potential scores and data 
quality scores together. Later, we i,-L11 brainstorm best method of 
presenting the data to non specialists. 

So, for each township (i.e., use a mylar with township grid), 













Low d e n s i t y  

geochem s u r v e y  

s u c h  a s  AMRAP 

and NURE 



SECTION 111: Sediment Hosted Zn, Pb, (Ag, Ba) Deposits 

.Large scale (100s km) fault-bounded epicratonic and intracratonic sedimentary 
basins 

.Smaller (10's km) fault-bounded subbasins with rapid changes of thickness and 
lithofacies 

.Slump breccias, intraformational conglomerates, local soft sediment 
folding/faulting 

.Middle Proterozoic and Lower-Middle Paleozoic ages have been most productive 

.Chert and barite in small scale basins 

.Minor volcanics and tuff in section 

.Thick marine sedimentary sequences in basin 

.Shallow marine lithologies: shale-carbonate-dolomite-(evaporite?)-chert- 
bedded barite 

. Geochem Zn, Cu, Pb, Ba, Mn, (Cu, Sn, As at Sullivan) 

.Basin edges may be reflected in gravity gradients 



Volcanogenic Massive Sulfide Deposits 

.Submarine volcanic rocks 

.Mostly mafic volcanics - Cu-Au type, mafic to felsic - Zn-Pb-Cu type 

.Evidence for synvolcanic rifting - bimodal compositions, abrupt thickening 

.Known VMS deposits in same interval and area. They tend to cluster 

.Fe-Mn chert in section (exhalite) 

.Anomalous carbonates, Fe-rich (exhalite) 

.Zones of chlorie-tale or muscovite-quartz 

.Geochem Cu, Zn (Au) if mafic, or Zn, Pb, Cu, Bu (Ag) if felsic. 

.Spilitic (ab -ep-chl-carb) alteration of volcanics 

.FeOx gossan in favorable strata, tuffs, blk shale etc 

.Pyroclastic rocks in section "Agglomerate, mill rock" 

.If metamorphosed, felsics go to felsic schists or gneisses; black shales to 
basalts to greenschists or amphibolites; calcareous rocks to calc 
silicates. Silicious volcanics often miscalled metaquartzites 

.Aeromag useful in tracking mafic volcanics or, less commonly, other magnetic 
horizons 



Stratiform Barite 

.Thin to thick (to 15 m) barite beds in sequence of dark chert, siliceous 
shale, limestone and siltstone 

.Lateral extent of beds often several hundred meters 

.Barite rosettes, nodules common in sediments 

.Ord-Miss strata productive in U.S. 

.Synsedimentary textures e.g. graded bedding, laminated barite, continuity of 
beds 

. Geochem B a 



Hot Spring Gold-Silver Deposits 

.Common in Tertiary felsic volcanic fields, extrusive plus intrusives 

.Evidence for shallow, hot spring activity e.g. sinters, alteration. 

.Can be large tonnage deposits in stockworks 

.Host can be carbonate (Carlin) or volcanic or sedimentary 

.Much complex high angle faulting 

.Favorable environments include: (1) Caldera rim fracture zones, (2) Complex 
felsic volcanic centers with domes, flows plugs; faulting (3) Complex 
basin - range faulting (4) Complex lake basins with volcanic tuffs, ash 
flows, etc 

.Hydrothermal brecciation, silica commented breccia/conglomerate 

.Large (to several km2) areas of intense silicification 

.Alteration is argillic with quartz, adularia, alunite, Kaolinite, sericite 

.Zones of stockwork quartz or chalcedony veins 

.Greyish or bluish quartz veinlets (contain sulfides) 

.Typical minerals are native gold, pyrite, stibnite, cinnabar, arsenopyrite, 
fluorite, (sphalerite), Ag-sulfosalts 

.Geochemistry Au, Ag, As, Sb, (F, Sn, Mo) 

.Associated placers and placer claims 



Gold-Silver-Base Metal Veins 

.Many characteristics similar to Hot Spring type, but thought to be generally 
deeper in system, with basic metals increasing with depth. 

.Occur in strong fracture systems like caldera rings, basin-range faults, 
domes-faulted areas 

.Silicification along veins, but not pervasive 

.Irregular patchy argillic alteration 

.Narrow fracture zones with sulfides, strong barren fractures with dikes. 

.Most deposits either (1) Veins, stockworks, or replacements in volcanic rocks 
or (2) replacements and veins in associated sedimentary rocks 

.If veins intersect premineral sediments, suspect large low grade Au, Ag 
accumulations in silicifed sediments around vein 

.Multicolored, local gossans 

. Geochem Ag, Ag, Cu, Pb, Zn, As, Sb 



Polvmetal Gold-Silver Veins 

.Associated with major volcanic piles dominated by intermediate calc-alkalic 
porphyritic volcanic rocks i.e. rhyodacites, trachyandesites, quartz 
latites. 

.Associated sediments often volcaniclastic 

.Evidence of volcanoplutonic environment e.g. intrusive relations between 
igneous rocks 

.Porphyritic domes and flow-dome complexes most favorable 

.Large areas of argillic - sulfate alteration and silicification. 

.May be associated with deeper porphyry copper systems 

.Much fracturing and brecciarion of silicified areas 

.Multicolored gossans 

.Sometimes fault controlled 

.Ore mineralogy dominantly sulfosalts e.g. enargite, tetrahedrite-tennantite, 
Ag-sulfosalts, and pyrite +- bismuthinite, native gold, tellurides, 
chalcopyrite, galena, sphalerite 

. Geochem Au, Ag, As, Sb, Bi, Hg, (Mo, Te, Ba) 

.Associated placers aria placer claims 



Tungsten-Gold Veins 

.Hosts variable from bimodal felsic-mafic volcanics to black slate or 
metamorphic equivalents 

.Veins concordant and discordent, mineralized veins often one of many sets 

.Ore mineralogy typically native gold, scheelite+-arsenopyrite, stibnite, 
pyrite, sulfosalts in quartz gangue 

.Alteration minor, some silicification 

.Veins can be stratabound ( e . g .  Fairbanks) or clustered in favorable 
structural sites or both 

.Known deposits of this type 

.Associated placers and placer claims 

. Geochem Au, Ag, As, Sb 



Porphyry Cu, Mo 

.Shallow, small porphyritic plutons 

.Quartz monzonite to granodiorite composition usually; syenite, monzonite, 
diorite less common 

.Extensive pyritic alteration 

.Known deposits 

.peripheral mag highs sometimes 

.Tertiary/Mesozoic intrusive ages most favorable 

.Evidence for volcanoplutonic setting, caldera resurgence, ring fractures 

.Porphyritic with sugary groundmass, m ~ l l t i y l e  intrusion 

.Passive emplacement: diking, brecciation, stoping 

.I-type or Magnetite type intrusives 

.Host rocks - variable, almost anything 

.Much stockwork fracturing and microveining 

.Alteration type - potassic/phyllic, argillic 
4 . Geochem 

Cu, Pb, Zn, Ag Typical 
Te, Mn, Ba, As, Bi, also used 



Porphyry Mo, W 

.Shallow, small siliceous porphyritic plutons 

.Quartz monzonite to granodiorite porphyry usually - I type 

.Composite multiphase intrusions, complex igneous history, evidence for 
cupolas 

.Known deposits of this type 

.Extensive pyritic alteration 

.Rhyolite dikes, especially garnet-bearing 

.Cogenetic rhyolitic volcanics 

.Abundant veining, stockwork fracturing, brecciation of host and intrusive 

.Weak mag high in intrusive 

.Flourite rich system 

.Part of magmatic arc paralleling tectonic grain 

.Tertiary (or Mesozoic) intrusive ages 

. Geochem Mo, W, Sn, Ag, Zn, Pb, F, As 

.Aeromag - poss lows ii highly altered stocks 

.Multicolored gossans 

.Tendency to be found on edges of regional gravity lows (possibly reflecting 
deep batholith) 



Skarn Cu, Fe, Au 

.Diorite to grandiorite porphyries, many dikes 

.Abundant veining - Secondary biotite, Kspar, Actinolite, Qtz-sericite-py 

.Mag highs over intrusives and contact zones 

.Abundant carbonate in section 

.Irregular, extensive pluton-limestone contacts 

.Known deposits in area 

. Geochem 
Cu, Zn, Mo, As, Au, Bi 



Skarn W (Cu) 

.Equigranular to porphyritic biotite-Kspar granite, low hornblende 

.Late Mesozoic age of intrusive favorable 

.Pegmatite/aplite dikes common 

.Propylitic alteration of intrusive (chl-ep-carb-ab) 

.Absence of intense veining 

.Mag anomalies around intrusives 

.Thick carbonate sequences 

.Shallow dipping pluton-limestone contacts 

.Reentrants and irregularities in pluton-limestone contact 

.Significant lengths of pluton-limestone contact 

. Geochem 
W, Cu, Mo, Sn, Bi, Be 

.Known deposits 



Skarn Pb-Zn 

. F e l s i c  d ike  swarms ( g r a n o d i o r i t e  t o  g r a n i t i c )  

.Abundant ca rbona te  i n  s e c t i o n  

.Regional  p r o p y l i t i z a t i o n  

. F a u l t  c o n t r o l  of s k a r n s  

. Geochem 
Zn, Pb ,  Ag 



Greisen-Stockwork-Skarn Sn 

.High level granite to alkali granite stocks and dikes, rhyolitic to coarse 
grained texture-often S-type without hornblende. 

.Abundant coarse grained muscovite +garnets, tourmaline, idocrase, fluorite in 
intrusive and contact rocks 

.Pass Mag highs in contact rocks 

.Irregular, shallow-dipping, contacts 

.Abundant carbonates in section for skarns 

. Geochem 
Str sed Pb, Zn, Cu, Ag, Be, F, Mo, 
Pan Con, Sn, W 

.Known tin occurrences or placer tin nearby 

.Multiphase intrusive (3-10 km common) 

.Evidence for cupolas or cusps over pluton 

.Deposits may be greisen veins, stockwork, or disseminations in intrusive or 
skarns in adjacent carbonate 

.Sometimes closed gravity low over intrusives 



Re~lacementlVeins of Fluorite-Bervllium 

.Regional occurrence linked to Sn systems cutting carbonate sequences, may be 
distal edges of system. 

.Stockworks or vein sets cutting marmorized limestone with fluorite, quartz, 2 
beryllium silicates in vein material 

.Felsic dikes common 

.Known occurrences or nearby Sn systems 

. Geochem F, Be, (Sn,  U) 



Mafic-Ultramafic Cu-Ni-PGE (Excluding Komatiites) 

.Presence of extensive plutonic ultramaficl mafic rocks, especially troctolite 

.Lack of hornblende in gabbros, except in hydrous alteration phases 

.Thick layered cyclic mafic-ultramafic sequences, or plugs 

.Sulfide-bearing diabase sills and chill phases 

.Known Cu, Ni, or PGE phases, especially In basal zones 

. Geochem Cu, Ni, Co, Au, PGE 

.Contact of ultramafic plutons with silicious host rocks 

.Strong magnetic anomalies 



Mafic-Ultramafic Cr 

.Abundant ultramafic rocks, layered or plug-like, especially dunite and 
hartzburgite with pods and veins of dunite in hartzburgite 

.Cumulate and tectonized rocks in section 

.Strong magnetic anomalies 

. Geochem Cr, Cu, Ni, PGE 



Mafic-Ultramafic Asbestos 

.Presence of olivine bearing ultramafics, especially dunite 

.Veins of serpentinite in serpentinized ultramafics 

.Strong mag. anomalies 



Shale Hosted and Redbed C o ~ ~ e r  

.Rift basins or shallow marine basins over rifts, often intracratonic, 
sometimes in tectonic belts 

.Presence of ( I )  conglomerate-sandstone redbeds with basalt flows (2) thin 
bedded organic shale/limestone (host) (3) Evaporites at top of sequence 

.Ore occurs in both reduced and oxidized part of section. Chalcocite, 
bornite, chalcopyrite, galena, sphalerite, pyrite common ore minerals. 
Occasionally grades laterally to zinc-rich shale over 10's of km. 

.Known occurrences 

. Geochem Cu, Mo, Pb, V, Zn, Ag, U 

.Radiometric anomalies in shale 



Iron Formation (B lF )  

.Typically of Proterozoic age (2.2 m.y.) 

.Large epicontinenral basins, close to Archean cratons 

.Thought to be of volcanic exhalative origin 

.Banded, red silicious sediments and cherts common in sequence 

.Great lateral extent 

.Iron minerals variable: Fe-phyllosificates, Fe-carbonates, Fe-oxides, 
Fe-sulfides, and metamorphic products 

.Sedimentary sequence often includes much chert and dolomite as well as 
volcanic derived tuffs and tuffaceous shales 

.Supergene enrichment by silica removal common, either at base of weathering 
zone or along fractures 

.Aeromag anomalies over magnetite-facies 



Sedimentary Ironstone 

.Evidence of shallow epicratonic landlocked basins 

.Often oolitic (Clinton-type), sandy, clayey 

.Abundant fossils, rip up clasts, ripple marks, crossbedding and other shallow 
water features 

.Usually Phanerozoic age, climate controlled 

.Low rate of sedimentation and availability of sediment 

.Iron-oxide coated sand grains, iron oxide cement of clastic and bioclastic 
material common 

.Thin beds of Fe-Phyllosilicate or Fe-oxide 

.May overlie or be interstratified with coal seams 

.Grade laterally into ferruginous sand and clay with sediments. 

.Ore material 20-50 percent Fe 



Carbonate Hosted Zn, Pb 

.Basic margin shallow water carbonates, reefs etc., as host rocks 

.Deep adjacent sedimentary basins, often growth-fault controlled, often in or 
adjacent to stable platforms 

.Stratabound galena-sphalerite-pyrite replacements and veins, Sometimes with 
Cu, Co, Ni, Lower to Middle Paleozoic ages productive in U.S. 

.Gangue-calcite, dolomite, quartz, clays, barite, fluorite 

.Numerous lateral and vertical facies changes near limestone-dolomite 
transit ion 

.Solution collapse breccias or algal reefs favorable sites 

.Intersection of deep seated faults with favorable carbonates 

.Precambrian basement knobs and highs 

. Geochem 
Zn, Pb, Cu, Bu, F; generally weak anomalies 

.Known occurrences 

.Evidence for hydrocarbons 



Carbonate Hosted Cu 

.Similar to Carb Hosted Pb, Zn 

.Shallow water carbonates, reefs, etc. adjacent to basin controlled by growth 
faults 

.Areas of hydrothermal dolomite and breccia in carbonates 

. Geochem Cu, Co, (Pb, Zn) generally weak anomalies 

.Known occurrences 

.Evidence for hydrocarbons 



Sandstone Hosted Uranium 

.Suitable U-enriched source rocks, e.g., granites, alkaline complexes, acid 
volcanics or tuffs 

.Stable structural setting usually 

.Sandstone-bearing sedimentary basins flanking host, usually continental 
sandstones or shoreline fluvial 

.Fluvial depositional environment., braided streams, fans, lacustrine, 
deltaic. 

.Unconformity at base of sandstone sequence, channels cut into impermeable 
shales 

.Host - clean quartzose or arkosic sandstone interbedded with mudstone. 
Tuffaceous or feldspathic with plant material or pyrite Qtz-only 
sandstone or graywackes unfavorable 

.Known deposits 

.Radiometric highs in region 

. Geochem U, V, Cu, Mo, Ba, As, Se 



Igneous Associated Uranium 

.Associated with S-type leucogranites, often 2-mica 

.Thick sialic crust 

.Granites enriched in U (8-20 ppm), often Sn and W as well. Uranium as 
uraninite or in zircon, monazite, apatite 

.Deposits are of four types (1) primary disseminations in late stage granitic 
phases (2) mineralization in aplites and pegmatites ( 3 )  epigenetic veins 
and fracture fillings (4) Secondary hydrothermal veins and disseminations 
in overlying clastic rocks. 

.Known occurrences or nearby Sn, W systems 

.Distal areas around Sn systems 

.Carboniferous to Tertiary ages productive 

.Regional radiometric anomalies 

. Geochem U, (Cu, As, Mo, Sn, F) 



P l a c e r  Sn. Au 

. H i s t o r i c a l  p l a c e r  mining 

.Dra inages  o r  beaches  downslope from known o r  p o t e n t i a l  l o d e  o r  p a l e o p l a c e r  
s o u r c e s  

.Mining c l a i m  a c t i v i t y  a l o n g  d r a i n a g e s  

.Deep wea ther ing  of s o u r c e  r o c k s  and moderate ly  i n c i s e d  d r a i n a g e  system 

.Absence of e x t e n s i v e  g l a c i a t i o n  ( u s u a l l y  t r u e )  



MEMORANDUM 
D E P A R m  OF NATURAL RESOURCES 

State of Alaska 
DIVISION OF GEOLOGICAL AND GEOPHYGICAL SURVEYS 
TO: M; A. W i l t s e  DATE: December 7 ,  1984 

G.D. March 
FILE NO: 

. - TELEPHONE NO: 

FROM: T . E. S d t h  4 3  SUBJE(:T: No~WAAP Geochem S u i t e s  

- F u r t h e r  t o  our  p a s t  d i scuss ions  on geochem element s u i t e s  t o  b e  composited 
on t h e  quadrangle over lays  f o r  NorWAAP, we have s i f t e d  through geochemical 
s i g n a l s  c h a r a c t e r i s t i c  of most d e p o s i t  t ypes  and have come up wi th  t h e  f i v e  
s u i t e s  l i s t e d  below.' Various combinations of t h e s e  f i v e  ove r l ays  should be 
u s e f u l  i n  d i sc r imlha t ing  between d e p o s i t  c l a s s e s  and, perhaps i n  some 

,, c a s e s ,  between depos i t  types.  

S u i t e 1  C u , P b , Z n , A g , B b t  
S u i t e  2 W ,  Mo, Sn, Be, Bo 
S u i t e  3 U ,  V ,  Cu 
S u i t e  4 Au, Ag, A s ,  B i ,  Sb 
S u i t e  5 C r ,  N i ,  Co, Cu 

My apo log ie s  f o r  t h e  l a t e  d a t e  of t h i s  memo, .the Koniag t r a v e l s  preempted 
my e n e r g i e s  l a s t  week. 

c c  NorWAAP Team 
R. Reger 



ANOMALY RECOGNITION STRATEGY FOR NORTHWEST REGIONAL AREA PLAN STREAM SEDIMENT, 
LARE SEDIMENT, AM) PANNED CONCENTRATE GEOCHEMICAL DATA 

Mil ton Wi l t s e  
G a i l  March 

-- 

Three 
I"""" 

s o u r c e s  of geochemical d a t a  were reviewed f o r  t h e  North West 
Regional  Area P l an  (NORWAP) minera l  a p p r a i s a l :  Na t iona l  Uranium Resource 
Eva lua t ion  (NURE) d a t a ;  U.S. Geological  Survey, Alaska Mineral  Resource 
Assessment Program (AMRAP) d a t a ;  and Alaska D i v i s i o n  of Geologica l  and 
Geophysical  Surveys (ADGGS) da ta .  Each of t h e s e  d a t a  sou rces  provided s u b s e t s  
of d a t a  t y p e s  as summarized below: 

. U.5. n d v -  O F  
NURE : J 

stream sediment  Mines ( -MI&;  
I 

a c t i v e  s t r eams  
d r y  s t reams 

l a k e  sediment  
AMRAP: BOM .1: 

s t r e a m  sediment  5 C r a w ,  s k ~ * ~ e f i f  I 
ADGGS : 

stream sediment  

V i r t u a l l y  no s o u r c e  provided r eg iona l ly  d i s t r i b u t e d  l i t hogeochemis t ry  d a t a .  
Li thogeochernis t ry  d a t a  were concentrated c l o s e  t o  known minera l  p r o s p e c t s ,  
t h e r e f o r e  p r o s p e c t  l o c a f i o n  maps made e f f e c t i v e  r e p r e s e n t a t i o n s  f o r  t h e s e  
samples. 

Chemical v a l u e s  f o r  t h e  va r ious  d a t a  s e t s  were de r ived  from fou r  a n a l y t i c a l  
methods a s  fo l l ows :  

NURE : 
Energy D i s p e r s i v e  X-Ray f luorescence :  A s ,  Cu, Pb,  N f ,  Ag (Sn, W - 

v i r t u a l l y  no da t a )  
Neutron A c t i v a t i o n  Analysis: V ,  Sb, C r ,  Co, Zn, U (Au - v i r t u a l l y  

no d a t a )  
O p t i c a l  Emission Spectroscopy: Be - v i r t u a l l y  no d a t a  

AMRAP: 
O p t i c a l  Emission Spectrographic:  Sn, W ,  V,  C r ,  N i ,  Co, Ag, Mo, A s ,  

Sb, Bi, B ,  Ba, Be 
Atomic Absorpt ion:  Cu, Pb, Zn, Au 

ADGGS : 
O p t i c a l  Emission Spectroscopy: Sn, W, V ,  C r ,  N i ,  Co, Ag, Mo, A s ,  

Sb, B i ,  B y  B a ,  B e  
Atomic Absorption: Cu, Pb, Zn, Au 

C h a r a c t e r i s t i c s  of t h e  d i f f e r e n t  d a t a  s e t s  vary  widely.  O p t i c a l  emission 
s p e c t r o g r a p h i c  d a t a  from t h e  USGS and ADGGS r e p o r t s  a r e  presen ted  a s  
d i s con t inuous  s t e p  v a l u e s  w i th in  t h e  fo l l owing  range  of s t e p s :  1 ,  2 ,  3,  5 ,  7,  
10, 20, 30, 50, 70, 100, 200, 300, 500, 700, 1000 ppm, e t c .  Data der ived  from 
atomic a b s o r p t i o n ,  X-ray f l uo re scence ,  and neu t ron  a c t i v a t i o n  methods a re  



e s s e n t i a l l y  cont inuous i n  va lue  t o  t he  n e a r e s t  whole ppm value .  NURE uranium 
v a l u e s  a r e  an  excep t ion  and a r e  r epo r t ed  t o  t h e  n e a r e s t  hundredth ppm. 
De tec t ion  limits f o r  each element vary with t h e  a n a l y t i c a l  method employed i n  
ana lyz ing  t h e  sample. 

Given t h e  above d i f f e r e n c e s  i n  t h e  fundamental methods of sample a n a l y s i s  and 
d a t a  p r e s e n t a t i o n ,  i t  i s  imposs ib le  t o  merge t h e  unprocessed e lementa l  values.  
Within each d a t a  s e t ,  a  s i n g l e  threshold  va lue  f o r  each element was def ined  
t h a t  separa ted  background from anomalous samples. Thus each sample i n  a  d a t a  
s e t  w a s  c l a s s i f i e d  as be ing  a  background o r  anomalous sample wi th  r e spec t  t o  a 
g iven  element. The anomalous samples f o r  a  g iven  element from a l l  d a t a  s e t s  
were combined i n  a  s i n g l e  anomalous s e t  of samples and t h e i r  l o c a t i o n s  p l o t t e d  
on a  map wi th  a n  i d e n t i f y i n g  element symbol. With t h i s  s t r a t e g y  samples 
having anomalous v a l u e s  f o r  up t o  f i v e  d i f f e r e n t  e lements  were displayed on 
one map. 

The above procedure obscures  t he  o r i g i n  of samples,  i .e.,  from t h e  f i n a l  maps 
i t  i s  imposs ib le  t o  t e l l  from r ~ h i c h  o r i g i n a l  d a t a  s e t  t h e  v a r i o u s  sample p o i n t s  
were derived.  From t h e  maps a lone ,  i t  is a l s o  imposs ib le  t o  determine t h e  
th re sho ld  va lue  used t o  c l a s s i f y  a  sample as  anomalous i n  a  given el em en^. I n  
f a c t ,  i f  t h e  map r e p r e s e n t s  n  d a t a  s e t s  t h e r e  may be n  t h r e s h o l d  va lues  f o r  
each element r ep re sen ted  on t h a t  map. For example, cons ide r  t h e  hypo the t i ca l  
c a s e  of t h r e e  d i s t i n c t l y  d i f f e r e n t  d a t a  s e t s  f o r  Pb, one d a t a  s e t  der ived from 
o p t i c a l  emission spec t rog raph ic  d a t a ,  the  second d a t a  s e t  de r ived  from X-ray 
f luo rescence  spec t roscopy,  and the  t h i r d  d a t a  s e t  de r ived  from atomic 

a 
abso rp t ion  ana lyses .  I n  p r a c t i c e ,  each of t hese  d a t a  s e t s  has ,different  ch 

mean , d e t e c t i o n  l i m i t  , v a r i a n c e ,  and d i s t r i b u t i o n  shape. I n  t h i s  s tudy each 
A 

s e t  of Pb d a t a  i s  t r e a t e d  s e p a r a t e l y  u n t i l  anomalous samples a r e  mapped. I n  ~5- 
g e n e r a l  t h e  top 5% of v a l u e s  i n  each d a t a  s e t  i s  c L a s s i f i e d  as anomalous. The 
remaining p o i n t s  i n  t h e  d a t a  s e t  a r e  c l a s s i f i e d  a s  background. The top 
cut-off  va lue  f o r  a g iven  d i s t r i b u t i o n  is  not  g e n e r a l l y  t h e  same f o r  a l l  d a t a  6 
s e t s .  Thus each anomalous sample i s  anomalous only i n  r e l a t i o n  t o  o the r  
samples i n  i t s  o r i g i n a l  sample s e t .  Once c l a s s i f i e d  a s  anomalous i t  i s  placed 
i n  a  new subse t  of samples der ived  from a l l  samples c l a s s i f i e d  a s  anomalous i n  
Pb,  no ma t t e r  from what o r i g i n a l  sample s e t  they  were i d e n t i f i e d .  This 
s t r a t e g y  a l s o  a l lows  t h e  merging of s t ream sediment and l a k e  sediment 
anomalies on t h e  f i n a l  map. 

It i s  imposs ib le  t o  be a b s o l u t e l y  c o n s i s t e n t  i n  apply ing  on ly  one r u l e  t o  
choosing e lementa l  anomaly th re sho ld  va lues .  Although a  cho ice  of t h e  top 5% 
of va lues  f o r  a  g iven  element i n  a  s i n g l e  sample s e t  was t h e  f i r s t  r u l e  t o  be 
t r i e d  i n  a l l  c a s e s ,  i t  was no t  s t r i c t l y  a p p l i c a b l e  i f :  

1) t h e  e lements  i n  ques t ion  were p rec ious  m e t a l s  and t h e  de t ec t ion  l i m i t  
was h igh  enough t h a t  v i r t u a l l y  a l l  r epo r t ed  v a l u e s  were anomalous. 

2) t h e  d a t a  set had a  r e s t r i c t e d  number of samples s o  t h a t  e s s e n t i a l l y  
no c h a r a c t e r i s t i c  d i s t r i b u t i o n  was formed. 

3) t h e  d a t a  had been generated by o p t i c a l  emission spectroscopy so  t h a t  
t h e  high va lue  i n t e r v a l  l i m i t s  had wide ranges (e.g,., 500 - 700, o r  
5000 - 7000 ppm), r e s u l t i n g  i n  l a r g e  cumulat ive frequency s t eps .  

4)  t h e  d a t a  had extreme high value o u t l i e r s  t h a t  had t o  be trimmed from 
t h e  d a t a  s e t  s o  t h a t  t h e  dominant d a t a  d i s t r i b u t i o n  could he 
d isp layed .  



5) the data did not conform to regular distribution, but was 
multi-modal. 

The following examples serve to illustrate the use of the general 5% rule, and 
the types of judgments made for the five different types of exceptions noted 
above. 

Example 1: 5% rule. 

The Seward Penninsula NURE vanadium data provides an example of a straight 
forward application of the general 5X rule. In Figure 1 note that an 
interpolation of the the histogram value at 95% gives 159 ppm as the nearest 
whole analytical value. Since the NURE lake sediment vanadium data is a 
continuous sequence of integer values such an interpolation can be made. Note 
that in Figure 2, NURE stream sediment vanadium data shows a very similar 
distribution but that the 95% value is in this case 182 ppm. Thus, on the 
final anomaly maps NURE lake sediments greater than 159 ppm and NURE stream 
sediments greater than 182 ppm are both classified simply as anomalous, and 
lake sediment samples points are indistinguishable from stream sediment sample 
points. 

Example 2: Precious metal values. 

Precious metal values for all samples were accepted as anomalous if any 
positive results were reported. The analytical methods used in the studies 
reviewed had high detection limits. For example, there were 2470 stream 
sediment samples collected on the Seward Penninsula. Any stream sediment or 
lake sediment sample whose precious metal content exceeded the detection limit 
was rare. Figure 3 shows the 15 samples from the Seward Penninsula NURE 
stream sediment data set that had detectable gold values. 

Example 3 :  Restricted data set. 

NURE lake sediment tin analyses shown in Figure 4 provide an example of a 
restricted data set. This histogram represents all Sn analyses that were 
above detection for all lake sediments from the Seward Penninsula that were 
analyzed for tin. In this case all samples represented on the histogram were 
arbitrarily classified as anomalous because most lake sediments analyzed for 
tin gave no response at all. 

Example 4. Optical emission spectrographic data. 

Because of the broad reporting intervals for optical emission spectrographic 
data, a choice must often be made whether to include less than 5% of the 
samples in the anomalous classification for an element, or as many a 20-302 of 
the samples. Figure 5 provides a typical example. Interpolated values have 
no meaning because the data have only discontinuous values equal to interval 
limits as described above. 

Example 5. Data with extreme outliers. 

The NURE stream sediment data for Pb for the Seward Penninsula is sllawn in 
Figures 6 and 7. In Figure 6 it is impossible to interpolate a threshold 
value of the upper 5% of sarnp1.e~ because of the skewness induced in the 



d i s t r i b u t i o n  by a few extreme o u t l i e r  va lues .  I n  Figure 7 ,  t h e  same d a t a  set 
i s  d i s p l a y e d  b u t  t h e  d a t a  has  been trimmed of i t s  15 h ighes t  p o i n t s  ( a l l  
c l e a r l y  anomalous) s o  t h a t  t he  h is togram range i s  decreased. Th i s  has  t h e  
a f f e c t  of s t r e t c h i n g  t h e  most populous p o r t i o n  of t h e  d a t a  d i s t r i b u t i o n  over  
more h i s tog ram i n t e r v a l s .  A s  a  r e s u l t  t h e  s t r u c t u r e  of t h e  major p o r t i o n  of  
t h e  d i s t r i b u t i o n  i s  revea led  and a t h r e s h o l d  can be chosen by one of several 
methods: on t h e  b a s i s  of i n spec t ion ;  on t h e  b a s i s  of a  va lue  2 s t a n d a r d  
d e v i a t i o n s  above t h e  mean; o r  on t h e  b a s i s  of a  va lue  t h a t  s e p a r a t e s  t h e  
h i g h e s t  5% of remaining va lues  from t h e  lower va lues  i n  t h e  trimmed 
d i s t r i b u t i o n .  I n  t h i s  case  the  t h r e s h o l d  was chosen a s  25 ppm, o r  2 s t anda rd  
d e v i a t i o n s  above t h e  mean of t h e  trimmed d a t a .  

Note t h e  means and s tandard  d e v i a t i o n s  f o r  t h e  two histograms of F i g u r e  6 and 
7. The mean f o r  t h e  trimmed and untrimmed d a t a  vary  by only about  2  ppm, b u t  
t h e  s t a n d a r d  d e v i a t i o n  f o r  t he  untrimmed d a t a  i s  4 times g r e a t e r  t han  f o r  t h e  
trimmed d a t a .  Had the  o u t l i e r s  i n  t h e  d i s t r i b u t i o n  not  been removed p r i o r  t o  
de te rmining  a threshold  va lue ,  a  sample would no t  have been c l a s s i f i e d  a s  
anomalous u n t i l  i t  repor ted  g r e a t e r  t h a n  74 ppm. Inspec t ion  of t h e  h is togram 
f o r  t h e  m a j o r i t y  of Seward Penninsula  s t ream sediment Pb d a t a  shown i n  F igu re  
7 shows t h a t  75 ppm i s  c l e a r l y  an i n a p p r o p r i a t e  th reshold  va lue .  

Example 6: Complex d i s t r i b u t i o n s .  

The d i s t r i b u t i o n  of stream sediment chemical  va lues  f o r  some e lements ,  e .g . ,  
C r ,  a r e  s t r o n g l y  inf luenced  by source  rock type.  Figure 8 shows an  example of 
t h i s  f o r  a d a t a  s e t  generated from p a r t  of t h e  Nome quadrangle.  Three 
d i s t i n c t  popu la t ions  a r e  i n  evidence on t h i s  histogram. The lowest  mode is 
probably a background d i s t r i b u t i o n  f o r  count ry  rock s c h i s t s  devoid of 
g reens tones  and mafic  imtrus ives .  The concen t r a t ion  of va lues  shown a t  510 
ppm r e p r e s e n t s  va lues  between 300 ppm and 500 pprn and probably is  de r ived  from 
a r e a s  having  abundant mafic i n t r u s i v e  rocks.  The t h r e e  samples a t  1020, which 
r e p r e s e n t  v a l u e s  from 700 ppm t o  1000 ppm, a r e  t r u l y  anomalous. I n  t h i s  s tudy  
a l l  of t h e  p o i n t s  represented  by 500 ppm v a l u e s  were p l o t t e d  on t h e  maps as 
anomalous and probably de f ine  an a r e a  having abundant mafic rocks.  



PAGE 9 DMDP5D SEUARD PENINSULA NURE L A K E  SEDS 
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MEMORANDUM State of Alaska 
DEPARTMENT OF NATURAL RESOURCES DIVISION OF GEOLOGICAL AND 

GEOPHYSICAL SURVEYS 
Dick  Reger ,  C h i e f  DATE: November 28,  1984 
G e o l o g i c  Mapping 
& M i l t  W i l t s e ,  Ch ie f  FILE NO: 

Geochemical  S e c t i o n  
TELEPHONE NO: 786-2168 

FROM: 
M e r l i n  Wibbenmeyer 
Resource  A n a l y s i s  

SUBJECT: N.W. A l a s k a  RMM 
P r o j  e c t - M i n e r a l s  

T h i s  memo i s  t o  document a  s c o p e  o f  work a g r e e m e n t  w i t h  your  
s e c t i o n  t o  p r e p a r e  m i n e r a l  a p p r a i s a l  i n £  o r m a t i o n  f o r  t h e  
Nor thwes t  p r o j e c t .  A t t a c h e d  t o  t h i s  memorandum i s  a copy o f  t h e  
m i n u t e s  from o u r  m e e t i n g  w i t h  t h e  D i v i s i o n  o f  H i n i n g ,  a  copy of 
Tom S m i t h ' s  h a n d o u t  o n  t h e  m i n e r a l  a p p r a i s a l  s e q u e n c e ,  and y o u r  
work up on t h e  b u d g e t  t o  a c c o m p l i s h  t h i s  t a s k .  The memo t o  DOW 
i s  y e t  t o  b e  r e v i e w e d  and conf i rmed  by them, however ,  i t  s h o u l d  
be  f a i r l y  c l o s e  t o  t h e  u n d e r s t a n d i n g  h e l d  among a l l  p a r t i e s .  

A s  f o r  t h e  b u d g e t ,  RAS w i l l  z s s i g n  t h e  e q u i v a l e n t  of  f o u r  months  
o f  Karen C l a u t i c e ' s  t i m e  t o  a s s i s t  Tom Smi th  on  t h i s  t a s k .  I n  
a d d i t i o n  up t o  $15 ,000  p r e v i o u s l y  a l l o c a t e d  f o r  t h i s  t a s k  c a n  b e  
used  f o r  c o v e r i n g  e i t h e r  g e n e r a l  e x p e n s e s  f o r  b o t h  t h e  G e o l o g i c  
Mapping S e c t i o n s  and  t h e  Geochemical  S e c t i o n .  A l s o ,  up  t o  
$31,700 (10 ,308  p l u s  2 1 , 4 0 0 )  i s  a v a i l a b l e  t o  c o v e r  s t u d e n t  i n t e r n  
t i m e .  T h i s  sh.ould l e a v e  a p p r o x i m a t e l y  and $7 ,000  g e n e r a l  
e x p e n s e s  ( f r o m  l ~ e o l o ~ i c  Mapping and Geochemical )  n o t  c o v e r e d .  
These  f u n d s  a r e  d e f i n i t e l y  a v a i l a b l e  t o  b e g i n  work  and w i l l  
c o n t i n u e  s o  t h r o u g h  J u n e  3 0 t h .  A l l  work r e q u i r i n g  f u n d i n g  from 
F.esource A n a l y s i s  S e c t i o n  s h o u l d  b e  u s e d  by J u n e  30, 1985.  

The f o l l o w i n g   product:^ a r e  e x p e c t e d  from t h i s  t a s k :  

1) The m i n e r a l  p o t e n t i a l  map c o n p i l e d  f rom t h e  d a t a  l a y e r s  
s u g g e s t e d  i n  Tom S m i t h ' s  h a n d o u t .  T h i s  s h o u l d  be  
accompanied  bv  a  d a t a  q u a l i t y  map wh ich  i n d i c a t e s  t h e  
r e l a t i v e  r e l i a b i l i t y  o f  t h e  i n f o r m a t i o n  p r e s e n t e d  a c r o s s  
e a c h  quad .  

2 ) A b i b l i o g r a p h y  of  s o u r c e s  found and d i s t i n g u i s h i n g  t h o s e  
s o u r c e s  a c t u a l l y  u s e d .  T h i s  w i l l  b e  i n c o r p o r a t e d  i n t o  t h e  
p r o j e c t  b i b l i o g r a p h y .  

3 )  A s h o r t  r e p o r t  w i l l  b e  p r e p a r e d  t o  d e s c r i b e  how t h e  
i n f o r m a t i o n  was p r e p a r e d  and e x p l a i n  i n  l a y m a n ' s  t e r m s ,  
how t o  a p p l y  t h e  i n f o r m a t i o n  p r e s e n t e d .  P r i o r  t o  
p r e p a r i n g  t h i s  r e p o r t ,  p l e a s e  g e t  w i t h  S c o t t  C h r i s t y  t o  go 
o v e r  c o n t e n t  and f o r m a t .  

Once t h e  d a t a  s t a c k  h s s  been  p r e p a r e d ,  L would l i k e  S c o t t  
C h r i s t y ,  George D i c k i s o n   an^ ~ y s e l f  t o  r e v i e w  a l l  of  t h e  r e l a t e d  



d a t a  e lements  u s e d  t o  s e e  i f  any of t h e  d a t a  e l e m e n t s  l a y e r s  
s h o u l d  b e  made a  p a r t  of t h e  f i n a l  d a t a  b a s e  a s  independen t  
e l e m e n t s .  There  may b e  d a t a  e l ement  l a y e r s  which would be of u s e  
t o  o t h e r  i n f o r m a t i o n  a p p l i c a t i o n s  b e s i d e s  m i n e r a l  a p p r a i s a l .  
A l s o  a s  soon a s  t h e  f i r s t  d r a f t  map w i t h  t h e  m i n e r a l  a p p r a i s a l  
i n t e r p r e t a t i o n  i s  a v a i l a b l e ,  t h i s  shou ld  a l s o  b e  rev iewed  by RAS 
and e v e n t u a l l y  DOM t o  make s u r e  t h e  f i n a l  p r o d u c t s  w i l l  indeed 
meet e x p e c t a t i o n s .  

A b r i e f  monthly s t a t u s  r e p o r t ,  s h o u l d  b e  p r o v i d e d  e i t h e r  w r i t t e n  
o r  a phone c a l l  t o  me, s o  t h a t  t h i s  t a s k  can  b e  t r a c k e d  a l o n g  
w i t h  t h e  o t h e r  p r o j e c t  a c t i v i t i e s .  T h i s  work s h o u l d  c o v e r  a l l  of 
the quads c o n t a i n e d  i n  t h e  N . X .  Area P l a n  boundary .  A s  
d i s c u s s e d ,  t h e s e  ~ r o d u c t s  s h o u l d  b e  completed i n  f i n a l  form by 
J u n e  30 ,  1985. The second  p h a s e  of  t h i s  p r o j e c t  w i l l  i n c l u d e  
a u t o m a t i o n ,  s o  f i n a l  p r o d u c t s  means rnap o v e r l a y s  which can  be  
used  t o  d i g i t i z e  t h e  i n f o r m a t i o n  f o r  e n t r y  i n t o  t h e  compute r i zed  
d a t a  b a s e .  

I f  t h e r e  a r e  problems o r  I h a v e  misunders tood  t h e  a r r a n g e m e n t s  
d e s c r i b e d  above,  p l e a s e  l e t  me know s o  t h e y  can  b e  worked o u t  
immedia te ly .  

I n  a d d i t i o n  t o  t h e  above p r o j e c t  a s s i s t a n c e ,  up t o  $5,000 i s  
a v a i l a b l e  f o r  a  s t u d e n t  i n t e r n  t o  a s s i s t  John D i l l o n  t h i s  f i s c a l  
y e a r  between J a n u a r y  and J u n e .  T h i s  a s s i s t a n c e  i s  o f f e r e d  i n  
exchange.  f o r  some r e s o u r c e  n o d e l l i n g  needs  a n t i c i p a t e d  i n  FY86. 
P l e a s e  l e t  me know i f  t h i s  m e e t s  w i t h  your  a p p r o v a l .  
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C C :  B i l l  B a r n w e l l ,  Deputy S t a t e  G e o l o g i s t  
S c o t +  C h r i s t y  
George D i c k i s o n  
Karen C l a u t i c e  
Tom Smith 
M i l t  W i l t s e  



MEMORANDUM State of Alaska 
DEPARTMENT OF NATURAL RESOURCES DIVISION OF GEOLOGICAL AND 

GEOPHYSICAL SURVEYS 
TO: L a u r e l  Murphy, Deputy D i r e c t o r  DATE: November 28, 1984 

D i v i s i o n  of Mining 
FILE NO: 

THRU: B i l l  Barnwel l  TELEPHONE NO: 

Deputy D i r e c t o r  786-2168 

FROM: 
Merl in  Wibbenmeyer f l  K! SUBJECT: 

October 30,  1984 
Act ing  C h i e f ,  Resource Ana lys i s  S e c t i o n  Meeting N.W.  Mapping 

P r o j e c t  

T h i s  memo summarizes our  mee t ing  concern ing  your r e q u e s t  f o r  
i n f  o m a t  i o n  i n  t h e  Northwest Resource  Management Mapping P r o j e c t  
a r e a .  The unders tand ing  I have a s  a  r e s u l t  of our  meet ing 
f o l l o w s .  

1) The DGGS Geologic Mapping S e c t i o n  w i l l  be producing a 
m i n e r a l  p o t e n t i a l  map t h a t  w i l l  i n t e r p r e t  s e v e r a l  f a c t o r s  
i n c l u d i n g  known m i n e r a l  o c c u r r e n c e s ,  m i n e r a l  t e r r a n e s ,  and 
s t a t e / f e d e r a l  c l a i m s ,  i n t o  a  s i n g l e  map o v e r l a y  f o r  each 
of t h e  seven teen  quadrang les  (1:250,000 s c a l e )  a s  o u t l i n e d  
by t h e  Northwest Area P l a n  boundary. Th is  map w i l l  
p r o t r a y  f i v e  c l a s s e s  of m i n e r a l  p o t e n t i a l  a s  o u t l i n e d  i n  
t h e  handout p repared  by Tom Smith and w i l l  be accompanied 
by a  d a t a - q u a l i t y  map i n d i c a t i n g  t h e  r e l a t i v e  r e l i a b i l i t y  
of t h e  in format ion  used t o  deve lop  t h e  d e r i v a t i v e  map. 

a, 

The d a t a  s t a c k  and b i b l i o g r a p h y  of s o u r c e s  used t o  deve lop  
t h e  m i n e r a l  p o t e n t i a l  map w i l l  be  a v a i l a b l e  a s  h i s t o r i c a l  
i n f o r m a t i o n  i f  someone needs  t o  v e r i f y  t h e  
m i n e r a l - p o t e n t i a l  d a t a .  

2) a )  D e t a i l e d  land u s e  w i l l  be p rov ided  a s  one of t h e  
in format ion  e lements  i n  t h e  t o t a l  d a t a  base .  

b )  E x i s t i n g  land-use p l a n s  w i l l  be  a v a i l a b l e  a s  p a r t  of t h e  
b i b l i o g r a p h y  and l i t e r a t u r e  s e a r c h  conducted a t  t h e  
beg inn ing  of each p r o j e c t .  Where c o p i e s  of t h e  background 
m a t e r i a l s  a r e  provided t o  DGGS, they  w i l l  be  made 
a v a i l a b l e  t o  o t h e r  DNR s t a f f  f o r  t h e i r  use .  Sources  of 
i n f o r m a t i o n  w i l l  be p rov ided  f o r  t h o s e  wishing t o  f o l l o w  
up on o u t s i d e  agency p l a n s .  

c )  Engineer ing  geology w i l l  be  p rov ided  by t h e  Engineer ing  
Geology S e c t i o n  f o r  s t a t e  l a n d s  and major road c o r r i d o r s .  
Where s e a  bottom geology c h a r a c t e r i s t i c s  a r e  a v a i l a b l e  f o r  
t h e  n e a r  shore  ( 3  m i l e  l i m i t )  t h e y  can be inc luded  i n  t h i s  
e lement .  

d )  P i p e l i n e  o u t f a l l s  and p o t e n t i a l  p o r t  f a c i l i t i e s  would be 
con ta ined  i n  t h e  i n f r a s t r u c t u r e  e lement  map. 



e) Fish and wildlife resourcelhabitat information will be 
provided by ADF&G, included will be substantial 
information on subsistence resources and access. 

f) Socio-economic data is a new information element. To the 
extent that information is readily available in summarized 
form from such agencies as the Department of Labor or the 
Alaska Department of Community and Regional Affairs. 
Efforts will be made to acquire or provide access to 
information found during the literature search. 

Coal resources in£ ormation is available, the exact format 
in which this information will be presented is still being 
explored. These data will be provided by the Minerals and 
Energy Section. 

4 ) Assistance is requested from your division in updating and 
acquiring the mineral-claims information. Approximately 
six weeks of Fred Sterman's time (beginning November 5) is 
needed to acquire this information. 

Your assistance is requested in prioritizing areas along the 
shoreline which are of high interest in mineral leasing and 
identifying future planning information needs in order to focus 
specifically on areas of marine-placer potential. 

Lastly, a list of other specific commodities in which you are 
interested is requested. This list could be used to evaluate our 
ability to delider additional information by June 30th. 

If there are any questions or additions to the above summary, 
please let me know immediately. 

cc: Jerry Gallagher 
Scott Christy 
Karen Clautice 
George Dickison 

\:::ks::::r 
Milt Wiltse 
Randy Updike 
Kewin Krause 



MEMORANDUM State of Alaska 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 

TO. M. Robinson, T. Balog, M. Albanese DATE. October 26,  1984 
G.  P e s s e l ,  K. C l a u t i c e ,  M. Wi l t s e  
G. March, D. Hickmott,  R. Reger FILE NO: 

FROM: T. E. Smith 
Geologis t  

SUBJECT: Northwest Area P lan  - Tasks 
and o t h e r  S p e c i f i c s  

A s  you may have heard  by now, DGGS w i l l  be  provid ing  a Su-rY on mfneral  
p o t e n t i a l  of Northwest Alaska a s  p a r t  of a DNR a r e a  p lan .  We, t h e  "A" team, 
have been ass igned  t h e  o b j e c t i v e  of completing t h i s  e f f o r t  by e a r l y  sunnner. 
A general methodology f o r  a t t a c k i n g  t h e  problem evolved r e c e n t l y  during a 
meeting wi th  t h e  mine ra l s  g e o l o g i s t s .  Now we a r e  faced  w i t h  implementing 
t h e  methodology, t a s k  and personnel  a l l o c a t i o n ,  e t c .  To t h i s  end, I would 
l i k e  t o  schedule a meet ing on Tuesday, November 6 ,  2:00 p.m. t o  g e t  u s  
underway. We look foreward t o  s ee ing  you t h e r e .  Think NorWAAP! 



DEPARTMENT OF NATURAL RESOURCES 
0 POUCH 7-028 

DlVISlON OF GEOLOGICAL & GEOPHYSICAL SURVEYS 
ANCHORAGE, ALASKA 98510 
PHONE: (907) 276-2853 

PI 794 UNIVERSITY AVENUE, BASEMENT 
FAIRBANKS, AUSKA 99701 
PHONE: (907) 474-7147 

December 6, 1984 

Mr. James Barker 
Supervisory Physical Scientist 
U.S. Bureau of Mines 
O'Niel Bldg 
University of Alaska 
Fairbanks, AK 99701 

Dear Jim: 
The State Survey is currently involved in a literature-based 

mineral appraisal of 18 quadrangles in Northwest Alaska as part of a 
management plan for Northwest Alaska Area (NorWAAP). Geochemical 

. information is incomplete for some of these quadrangles, particularly 
the Selawik Quadrangle. We understand you are working on a report of 
the Selawik Hills region and would appreciate incorporating any 
published or unpublished geochemical information you might have in 
the Selawik Quadrangle. We would be most appreciative if you 
could accomodate-this request. 

Sincerely, 

Thomas E. Smith 
Geologist 

C.C. R. Reger 



MEMORANDUM State of Alaska 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 
T O ' ~ e r l i n  Wibbenmeyer , DATE:JUII~ 17 ,  1985 

Resource Analysis  Sect ion  
FILE NO. 

Mary Albanese, 
Geologist  

TELEPHONE NO: 474-7 147' 

SUBJECT: NorWAAP Products 

We a r e  sending,  under sepa ra te  cover ,  one s e t  of mylar ctverlays of t h e  
mine ra l  p o t e n t i a l  and da ta  q u a l i t y  maps of t h e  18 NorWAkP quadrangles a t  
1:250,000 s c a l e  and a t  1:1,5000,000 s c a l e ,  a long with a manual which 
inc ludes  an  explanat ion  of our sco r ing  system, an ex tens ive  b ib l iography,  
and o t h e r  p e r t i n e n t  information. This  m a t e r i a l  concludt:~ our o b l i g a t i o n  t o  
t h i s  phase of t h e  NorWAAP i n v e s t i g a t i o n .  P l e a s e  l e t  u s  know i f  you have 
any ques t ions  on t h i s  mater ia l .  

cc: Doug Jones 
Tom Smith 



Definitions used in the development of the mineral 
occurrence overlay for the Se~ard Peninsula phase of the 
NOXhTAP appraisal. 

SIGNIFICANT DEPOSIT OR OCCURRENCE 

For the purpose of developing the mineral deposit 
overlay, a significznt mineral deposit was defined as a 
mineral deposit that contains known reserves (either 
published or unpublished) and/or from which a considerable 
zmount of mineral commodities have been produced. The 
significant deposit catagory is the highest ranking catagory 
used in this evaluation and includes deposits such as Lost 
River, Kougarok Mountain, Hannum Creek, Omalik, Big Harrah, 
and so forth. 

DEPOSIT OR OCCURRENCE 

For the purpose of developing thh mineral deposit 
overlay, a mineral deposit or occurrence was defined as a 
roineral deposit' or occurrence for which there is no 
significant reserve b+se or production, and for which there 
is minor production and/or a potential for reserves 

MINOR OCC:I3iXCNCE 

For the purpose of developing the mineral deposit 
overlay, a minor occurrence vas defined as a mineral 
occurrence that does not contain known reserves and has no 
potential to contain reserves. This deposit catagory is 
important only as an indicator of mineral trends and 
fovorzble environments, but in them selves have no economic 
significance. 



EXPLANATION FOR THE MINERAL OCCURRENCE OVERLAY 

SYMBOL 
_____------------------------------- 

m i  n o r  s i g n i f i c a n t  
o c c u r r e n c e  o c c u r r e n c e  o c c u r r e n c e  
-_-_-_-___-----_------------------- 

DEPQSIT TYPE 

----------------------------- 

S t r a t i  f  orm Pb-Zn-Cu-Ag-Fe-Ba 

Sede:< t y p e  

V o l  c a n o q e n i  c t y p e  

S t r a t i f  o r m  ~a 

Ve-in Ag-F'b-Zn +- A u  

Ve in  Au-Rg  +- W 

V e i n  C u  +- Pb-Ag-Au 

V e i n  W 

V e i n  u n c l a s s i f i e d  (Sb, Mn, Ba) 

S t o c k w o r k  A u  

Porphyry Cu-Mo 

Porphyry Mo-W 

Skarn C u - F e  

Skarn W-Cu 

S k a r n  Zn-Fb +- Ag-Sn-F-Be 

SC:arn Sn 

Rep1 a c e m e n t  F +- B e  

Rep1 acement Sn ( g r e i  s e n )  



EXPLANATION FOR THE MINERAL OCCURRENCE OVERLAY 

____-_______________---------------- 
m i  n o r  s i g n i f i c a n t  DEPOSIT TYPE 

occu r rence  occurrence ,occu r rence  -____-_-___________-----------_-__ ___________________----------- 

A A A Maf i c-Ul t ramaf i c assoc ia ted  Cu-Ni 

A A ' ,  . , A Maf i.c-Ul t ramaf  i c Cr 

A 18, A Maf ic-Ul t ramaf  i c Pt-Fd (PGM) 

A A A Asbestos 

e 0 ' 0 Sedimentary Cu 

Volcan ic  r e d  bed C u  

Metamorphosed C u  d e p o s i t s  ? o r i g i n  

I r o n  f o r m a t i o n  and /o r  i r o n s t o n e  

Carbonate hos ted  Zn-Pb 

Carbonate hos ted  C u  

Sandstone hos ted  U 

Igneous assoc i  a t e d  U 

M i  s c e l  1 aneous - u n c l  a s s i f  i ed 

P lace r  Ou 

P lace r  Sn 



See Publ ic-data  F i l e  85-58, 'B ib l iography  and index of northwestern Alaska 
geology, '  by M.S. Robinson, M.D. Albanese,  K.H. C l au t i ce ,  G.H. P e s s e l ,  and 
C . C .  F r a s e r ,  331 p. 


