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The inventory of geologic resources includes the identification and 

catzloging of mineral potential, water supplies,  construction materials, 

and potential geologic hazards that  might threaten buildings, roads 

pipelines and br idges.  

Some of the  reasons for doing this a r e  obvious: economic deposits 

of minerals can only be developed if they are  f i rs t  identified. Another 
I 

application of inyen$ory is the recogr~itiorl of geologic hazards such as  - ., . _  
avalanches, flooding and earthquakes; failure to identify and plan for 

such hazards can result in enormous costs. 

Other reasons may not be quite es obvious but  a r e  equally impor- 

tant .  For example, residential development on land that otherv:ise could 

be a source of sand and gravel has si hidden cost.  An economist rvould 

c d l  i t  an "opportunity cost.'' In this example the opportunity cost 

v:ould include the income and the tax revenues generated froin mining 

the sand and gravel as well as incrersed costs paid b y  consumers for 

more distant sources of these minerals. 

The inventory of geologic resources i s  a joint venture between the 

government, academic and private sectors ( f igure i ) .  As you know, 

government surveys  and universities publish maps, repor ts ,  and zrti- 

cles. Perhaps less  well known is the  ve ry  major role industry plays in 

contributing technical information to  these projects. This information 

takes many forms. Examples include rrticles on important Alaskan 

mineral deposits,  p re s s  releases. conference papers and information 

shzred with agencies in the nu!>- (n id  seemingly endless) land use 

plznning projects. 

Two recent contributions by i:;clrstry are  nuc?. more direct. The 

X~acdnda  Yineralc Corporatiol-, recen;ly provided i;s 'oedrock geologic 

nap of the Ambler District fc r  p.;blication. Sirnilz?:y. the exploration 

subsidiary of l;erco >,linerals, R e s c j ~ ~ ~ c e  .i.ssociates of Alaska, has agreed 

to the 2ublicntion of geolopc n z p s  znc repor ts  OR tke Delta massive 
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sulphide district .  The act& cost and the  number of man-hours that 

went into .producing this information are enormous. 

This information is carefully incorporated into the data files by 

agencies such as the State Survey for application by the many users  of 

geological information (figure 2 ) .  

Since most geological information can be displayed on maps, one 

measure of the State's inventory progress  is the status of its geological 

mapping. It is,+ ipsiructive to look at how the geologic map of Alaska 

has changed from the turn  of t h e  century to the present .  A 1904 

geologic map (figure 3 )  shows that only the most rudimentary geologic 

framework was available, mostly from the  logs of early explorers and 

selected site visits. Few topographic base maps were available and 

much of what was known about the State was undocumented. 

PA 1957 geologic map would show that  the region& geologic frame- 

work of Alaska was much bet ter  understood as the relationship between 

geologic terranes was beginning t o  take shape. Yuch of th is  early 

work was done through the tireless efforts of the U . S .  Geological 

Survey in close cooperation with the private sector,  which openly 

provided detailed information of mineral occurrences which was thor- 

oughly documented in the older b~d le t ins ,  professional papers ,  and 

monographs. Yet even at a vast  regional scale of 1:2,500,000, many 

blank areas still existed on the  geologic maps of the late 1950's and 

early 1960's. 

The late 1960's and mid 1970's salt a ~ i r t u a l  rendssance in the 

acquisidon of nev! regional informatior? and the e x h ~ u s t i v e  reworking of 

old information: much of tnis effor i  ivas stimulated by congressiondl 

demands for information needed i n  v:riting the Alaska Native Claims 

Settlement Act of 1971 2nd the A l a s k ~  Sational Interest Lallas Conserva- 

tion Act of 1980 .  An improved regicnd  geologic r.sp emerged in 1 9 7 7  

which was supported by  ncmerous,  nore detEiled studies in specific 

areas  2nd quadrangles. 





STATUS O F  THE GEOLOGIC I N T ~ E K T O R Y  TODAY 

The t rend in the geologic mzpping of Alaska and in other states 

and countries has  been from r e p o n d  reconnaissance mapping to more 

detailed geologic mapping. Tppicdly,  t h e  scales used in most regional 

geologic maps a re  = 4 miles. The scale used for more detailed 

geologic mapping is 1" = 1 mile, Figure 4 shows the coverage of de- 

tailed geologic mapping in the Stete. Only about 7% of the State has  

been mapped a t ,  this  scale. 
I .- 

Today, good.geologic maps at both t h e  regional and detailed scales 

are  available for only a small part of our  State. The regional mapping 

i s  much ahead of the detailed mz?ping. Figure 5 shows the coverage of 

both detailed and regional mapping in  the  State.  The 1 = 4 mile 

regional g e o l o ~ c  maps have been compiled primarily by the U .  S .  

Geological Survey.  These r e g o n d  maps block out the major rock types 

and establish their  stratigraphic age and structural relationship. This 

type of mapping provides the framework within which more detailed 

efforts can proceed. The regional mzps a r e  also important in examining 

the geology of Federal parks,  refuges and forests and other conserva- 

tion uni ts .  

E u t ,  understanding the icpor tmce  2nd. role of regional geologic 

maps, there is a growing need for more mapping at the smaller scale. 

Having recently spent most of a decade in mineral exploration as a 

consultant, and in my more recent work a s  a geologist for the State,  I 
. see an ever  increasing demand for geologic information at a detail that 

gives information about smaller izrd parcels in the  quarter  section size 

to township size. For these c e , i x d c ,  t h e  regional reconnaissance maps 

are less  useful. Since only 7 6  of .l_laska i s  covered by detailed geologic 

maps, this is  an informatior. g53 ;ckere the State 's  data base is defi- 

cient. 

Comparing the amount of l;nc ccvered by Getsled mapping (figure 

4 )  with 2 nap  of the State's F-igkiznd areas (figure 6 )  which are the  

most favorable for discolreq- of -ez~Glic minerals, you can see that there 







is only a very  small dverlap. Similarly, comparing the amount of land 

covered by  detailed mapping (f igure 4 )  with State interest lands (figure 

7 )  shows how little has been done towards inventorying geologic re- 

sources of State lands.  

Sand and gravel is currently Alaska's second most important 

mineral commodity produced - second only to  oil and gas. Comparing 

detailed mapping coverage with arezs of potential sand and gravel 

resources (figure 8 )  ~ h o w s  that potential resources in the lowland areas 
. - 

of t h e  State have barely been inventoried at all. Many Alaskan commu- 

nities are  paying premium prices for sand and gravel because of the  

high transportation costs of shipping or barging sand and gravel from 

distant sources.  

Finally, the detailed mapping done to  date does not begin to  cover 

areas where mining claims have been staked over the past half century.  

One of the more successful exploration strategies is  to look for deposits 

in areas  where there has been historical mining activity. Having de- 

tailed geologic maps of these arezs  available would greatly benefit 

indus t ry  in  i t s  exploration for new mines. However, comparing detziled 

mapping coverage with historicdl minizg activity (figure 9 )  again shows 

the overlap is  small. 

A map of aeromagnetic surveJ7s of t h e  State (figure 1 0 )  shows isre 

have good aeromagnetic coverage (over 50% of the highland areas) of 

surveys  flown with 1 mile or less flight line spacing. These surveps 

have been primarily funded through contracts by the Federd and State 

surveys .  The aeromagnetic coverzge i s  better then detailed g e o l o ~ c  

napping ,  but  again rnuch remains T G  be done. 

\:'HAT OTRERS ARE DOIXG 

:'<!lile only 7 %  of Alaska has beer. geologically napped in detail at . 

the 1" = 1 mile scale, some :50? of ihe State has had reconnaissence 

m z p 2 i ~ g  done at the i" = 4 mile scaie. Other states have accomplished 

much more thorough coverage of cef2:ec geologic mapping. First 1e:s 
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look briefly at a sister State ' -  Kentucky. A s  you all know, we have a 

lot i n  common with Kentucky. For example, we both depend on liquid 

resouyces. They market fine Kentucky bourbon, we market fine 

Alaskan oil. Like u s ,  they've divided their  state into quadrmgles ,  707  

of them at a 11' = 2,000 ft scale. There are some differences between 

u s ,  however, as  they have complete geologic coverage of their  State at  

a scale of 1:24,000, or about 1'' = 113 mile. In 1959, recognizing the  

inadequacy of existing data ,  geologic mapping of the entire State was 

proposed by  the Kentucky Society of Professiondl Engineers. Subse- 

quent efforts by  , f  he State Chamber, industrial groups,  professional ..,( ' 

societies and stat-<government resulted in a sustained program mapping 

and inventorying the geologic resources of Kentucky. . . The detailed 

napping project was completed over an 18 year period ( f igure  11). 

The program cost $ 2 1  million but the  benefits from this  mapping 

program to Kentucky have been returned to that State mzny times over 

(figure 12) .  One coal seam discovered a s  a result of the mapping was 

worth 55 times the cost of the ent i re  survey.  The mineral and energy 

industr ies  have been heavy users  of l(entuckyls data ,  with over 100,000 

maps being sold by 1978.  The data  has  also been used to support  

agriculture and infrastructure development. It has been valuable in 

siting reservoirs,  highways, and h a s  had many other applications. The 

pyograrn was a thorough success, and the  cost, or more correctly the 

'linvestrnent cost",  was 65Clacre - approximatel~r the same as  our cost of 

mapping here in Alaska today. 

Another interesting case history is that  of Finland. Their physical 

situztion in  terms of lati tude, climate, and working season is closely 

andcgous  to Alaska's. The Geologic&l Survey of Fi~land.  places great 

emphasis on p r o ~ i d i ~ g  detailed geologic mapping for private exploration. 

The geological inventory in Finlznd i1;cludes geoiogic mapping; airborne 

magretics. electromagnetic and racionetric surveys;  geochemical su r -  

veys:. 2nd grzvity surveys ( f i g w e  1 3 ) .  Geolopc napp i r~g  of the most 

favoraS;e mineral belts (about 204 of the c o u ~ r r ~ ~ )  at a 1 :  1 0 0 , 0 0 0  de- 

tailed scale is  complete; this is close to our 1" = 1 mile scale. The 

&eop:?>-sical and geochenicd s u r ~ e ? - s ,  ~ l s o  valuable tools for  
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GEOLOGICAL INVENTORY IN FINLAND 
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exploration, are  well ' advanced in Finland. Research i s  also being 

conducted on newer exploration methods - lithogeochemical, remote 

sensing, etc. One of the more innovative methods being tested are 

autobiogenic devices. A photo of one - model is shown in figure 1 4 .  

Another r a the r '  outstanding example of geological inventory is that 

being conducted in the  Soviet Union. In support of the stated goal of 

mineral self-sufficiency by the year 2 0 0 0 ,  the Soviets have embarked on 

perhaps the most monumental geologic assessment program known to 

man. With over 1 . 5  million geologsts working out of some 80 centers 

across the nation, the nlinistry of Geology and Academy of Sciences has 

completed their regional mapping, 2nd are  about 308 along a t  a detailed 

1: 50,000 scale (figure 1 5 ) .  The importance the Soviets attach to de- 

tailed geologic mapping in  zssessing mineral resources can be seen in a 

breakdown of the budget of the Llinistry of Geology (f igure 1 6 ) .  Some 

64% is  devoted to mapping and most of that is detailed mapping at a 

sczle of 1: 5 0 , 0 0 0  or  close to our  detailed scale of 1" = 1 mile. 

NECESSITY FOR GEOLOGIC DATA 

\?hat are the costs of not conducting an inventory? U"y is it so 

important to have the information prior to making decisions about re- 

sources rather than after? The ar-sLVer includes simple economics, good 

business and good resource conservation: we can't afford not to know. 

For exzmple, a recent report by the Cdifornia Di~ i s ion  of hlines proj- 

ects there will be $55 billion lost to  geologic problems between 1 9 7 0  and 

. 2 0 0 0 .  This total includes the loss of income and other benefits derived 

from developing mineral resources,  as well as the losses due to damage 

from . earthquakes,  subsidence 2nd o ~ h e r  geologic hazards.  The Cali- 

fornia report notes that by  carefui advance studies,  by geologic assess- 

ment and by applfing ordinary loss reduction measures, S38 billion 

could be saved. The cost of 2 peciopc inventory including mapping 

id,iould have been S 6  billion providing 2 highly fevorable benefit l cost . 

r a i i ~  of 6 : 1. 
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An example much closer to hone i s  that of providing sand and 

gravel for Anchorage construction needs. Had an inventory of deposits 

of sand and gravel in  the area jeen  completed before the dramatic 

growth in  that city began, and ha_d these deposits been set  aside 

through zoning or classification, Anchorage would not now be paying an 

ext ra  $2.00  per  ton to have sand and gravel hauled in from Palmer. 

The transportation cost of ship?ir,g sand and gravel to Anchorage is 

roughly $5.5  million per  year and this  cost is passed on directly to the 

consumer. B a d ,  busjqess? - sure i t  is!  And i t ' s  all because no one 

took the time to adequately inventory this  resource and plan for i t s  ex- 

traction. Lacking this information, the area was. blanketed b y  urban 

development and valuable resources have been irreversibly locked in the . 
ground. 

I've mentioned a number of ~ i m e s  the  need for detailed geologic 

mzpping to  supplement r e p o n d  reconnaissance mapping. Here's an 

example. Figure 17 is  an enlargement of a portion of a regonal  geolog- 

ic map from a quadrangle I 'm  calling t h e  Somewhere Quad. The en- 

largement covers about 13 townships and you can see the low level of 

detail the regional mapping gives when used at this scale. Basically 

there are  two generalized rock units shown on the map. Figure 18 

shows the results of the regional geochemical data that was done in 

conjunction with the regional geologic mapping. There are  only 11 

samples on this map of which one turned out to be anomalous. The 

density of geochemical sampling v;ac about one sample pe r  5 square 

miles. The maps in  figures 17 znd 18 were compiled 5 or 6 years  ago 

and until recently represented the nost up to date detailed mapping. 

This area is located near s. 2roposed transportation corridor and 

the State survey was recently ;s:+:ed to  identify sand and gravel re- 

sources and geologic hzzards,  ~s :<el: a s  to provide information on the  

economic mineral potential. T h e  i r e s  ivas subsequently treated to a 

aetaiiea geologic rnap?ing progrzr. s t  z scale of 1" = 1 mile which yield- . 

ed c u c h  more i n f o r m a t i ~ ~ .  ~<g. i re  15 is a detaiied bedrock geology map 

of the  identical area.  ':'ox caK see ;hat many more bedrock' and su r -  
. . , A  ficid units have beel; c : : i e r e ~ t i ~ ; e c .  7otential sand and gravel 
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resources can be blocked out and a few rock units with significant 

e x ~ l o r a t i o n  potential came to light. 

However, the real eye opener came from a routine geochemical 

survey  of the drainages in the area.  The survey was conducted on 

foot with a density of 4 sainples p e r  square mile compared the  regional 

sanpling density of one sample p e r  5 square miles. Figure 20  shows 

the results of that survey.  The northern part  of the  area is clearly 

underlain by highly metalliferous rocks with excellent potential for  

stratiform zinc deposits. (Incidentally, this information h a s  been . ,  .. , . 
published for nearly a yea r ) .  

Another benefit of the geochemical survey was information on the  

suitability of . t he  area for settlement. The same met~lliferous rocks that  

may host zinc deposits also produce sporadic arsenic znomdies (figure 

2 1  ) . There is  almost certainly natural groundwater contamination i n  

t h e s e  areas - much as has been found in the Fairbanks district .  

As a final look at the benefits of geolopc inventory I'd like to  

consider two success stories - payoffs you might c2.11 them - from 

czreful geological inventories. One of these deals with exploration, t h e  

other  with land use planning. 

The first  example i s  one of the most exciting ser ies  of mineral 

discoveries in this century that  took place in the Hemlo mining district 

of Ontario only a fell7 years 2.g~ ( f i p r e  2 2 ) .  The name Henlo to the  

mining industry is now virtually synonynous with world class gold 

de?csits. In fact ,  ihe developnents tzking place zt Hemlo todzp are  

e v a i  siphoning off funds tha t ,  had it. 'not been for the discovery, would 

probably have been spent on expioration in  Alaska. 

I t  is instructive to look at evenTs leading to the Hemlo discovery. 

IrL~ir! reconnaissance nepping of the  Eenlo area was published in  1932, 

SCTE 5 0  years ago, and a repcrt OK i5e area by Thonso:~ noted that the 

i < ~ m l o  ciistric; v:erranted cereful prospecting. The area was r e m ~ p p e d  

ir. cereil by :.iuir iis 1 9 7 8 .  h e  geologic ma;, was published ir, 1 9 7 9  
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along with the results of gold analyses of rock chips taken 

from numerous outcrops through the  zrea.  Some of these chip samples 

ran a s  high as 0 . 3 2  ounces per ton of gold. Keeciless to say the report 

also included s t rong recommendations fo r  fur ther  gold prospecting. In 

1980 the area was intensely explored, and by  November 1981, many 

discoveries had been made and significant reserves of gold ore had 

been blocked out  by ciianond drilling. Today it is one of the  most 

famous gold camps i n  the  world. 

The Ontario . . 4 ,  sLrvey . takes no credit for any of the actual discov- 

eries at  ~emlo; ' :h&ever  they did pro t ide  some of the initial information 

that stimulated the exploration of the' a rea ,  and als.0 developed the 

geologic framework upon which indus t ry  based the systematic and 

successful exploration of the area. 

Another success s tory is closer to home - t he  Fairbanks district. 

I believe many of you may have heard m y  report  on the  State's mapping 

project in the  Fairbanks district i n  1981 - conceived and funded to 

stimulate and assist  mineral exploration. Conclusions from the detailed 

geologic mapping and geochemical sampling indicated that most bedrock 

mineral potential appears to be confined to e thin sequence of rocks 

named the Cleary Sequence which was identified as  a result of the 

project. In doing this \vork, the survey enjoyed the almost unanimous 

cooperation of some 900 claim owners and mining firms. hlany directly 

contributed information to our study - for  example, much of the infor- 

mztion on remaining placer reserves leas provided by the Alaska Gold 

Company. 

Nezr the conclusion of our effor is ,  a comprehensive land. use plan 

wzs being formulated by the Fa i rb~n i r s  North Star Borough. Our 

geologic data was avsilable and incorpcra~ed into the process. The land 

use d e s i g ~ a t i o n s  that emerged in the  s l ~ i  for the most part correspond- 

ed directly with identified mineral arezs iviihin the borough (figure 2 3 ) .  

In these areas mining was designate6 2s ti priorit:- activity. \';here we 

had no da ta ,  as  in the northeast portion of the borough the land was 

pot in a multiple use category, which includes mining. This is one of 
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the few areas in Alaska where we had an adequate data base to support 

land use recommendations. Those recommendations resulted in favorable 

treatment of the mineral potential of the area. 

FUTURE CHALLENGES 

The challenges to producing a useful inventory of Alaska's geologic 

resources are both natural (and unavoidable) while others  we can do 

something about. (figure / .- 2 4 ) .  

CHALLENGES TO - INVENTORY 

* h e n r e  u e a  involved 

+ Limited field seamn 
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* Communication of n d  for data , 

+ Continuity of f i s c ~ l  rerourccS 

+ Acqukin~ data in time for cr i t id  deckions 

FIGURE 24, 

Alaska is immense so thene is a lot of mapping to  b e  done (figure 

2 5 ) .  To make this even more aifficult, the summer seasons a r e  short  

which limits the amount -of time during which field work can be complet- 

ed.  There's not much to be done about tha t ,  but some of the  other 

challenges we have more control over .  

Today there is a deficiency i n  'the number of young people with 

good training in field geolopc nasp ixg ,  and especially in  the field of 

surficiai geoiog3'. e need quslified field geolopsts with a keen 

i ~ t e r e s t  in the science and good geological education behind them. 

\Ye also need to eaucatg ~oiic:; makers. on the benefits of good 

geological inforn~ztion and the costs of riot having i t .  I f  OUT nsyors ,  



assemblymen, senators, representatives and administrators don't know 

the value of an inventory program, it will not receive priority. 

Once we have stated the need and demonstrated the benefits, we 

need to dedicate the funds for an -on-going, systematic program. A 

geologic program requires continuity. Sporadic funding is inefficient 

and wasteful in an effort such as this. 

Finally, the last challenge is to  acquire the geologic data in  time to 

put it to use. Man? critical decisions have been made that will have 

far-reaching iffkcis on the future and well-being of this State and i ts  

residents. And; I am sorry to say ,  a .number have been made without 

fully considering geologic reality. The future will many more 

critical decisions and with a solid foundation of geologic information 

they can be made intelligently Today our geologic data base is 

impoverished. But by working together we can begin to make real 

progress. 


