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Selective Geologic Map
Information
A computerized file system for state geologic maps has been
developed by the U. S. Geological Survey.

INTRODUCTION

O NE OF THE PROJECTS of the U. S.
Geological Survey is the provision of

computer-assisted methods for updating
geologic index maps. Some functions of this
project are of interest to land-use planners.

The geologic index maps supplied by the
U. S. Geological Survey have traditionally
shown all published geologic maps that are
of general interest. These maps are not re-

past, this list has included author, title, scale,
publisher, series, and year. Now that the
transfer has been made to computerized
files, the number of descriptive items has
been increased. The new list contains the
following information: identification
number, State, authors, year, title, county or
region, publisher, scale, series, emphasis,
'lrea of coverage, extreme north latitude, ex
treme south latitude, extreme west lon-
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ent data and the practical future allocation of resources.

stricted by area of coverage, by scale, or even
by publisher. Thus, these indices are rep
resentative of the entire spectrum of geologic
mapping. In the past these index maps have
been published on a state-by-state basis,
usually at a scale of 1: 1,000,000.

The geologic index map (Boardman and
Smysor, 1959) is, indeed, both a map and a
reference list (Figure 1). Each outline and/or
discrete point, depending upon the scale of
the original map, represents the area cov
ered by a published geologic map. Each
outline or point on the map has an al
phanumeric identifier which corresponds to
a number on the numbered list of biblio
graphic reference materials on the map. In the

gitude, extreme east longitude, center point
latitude and longitude, boundary identifica
tion, a list of other maps not included, a
vailability of the map in the U. S. Geological
Survey, base, geology or geochemistry, and
plate numbers. The acquisition of some of
this information by manual methods entails
excessive effort. Similarly, manual methods
produce results of uncertain accuracy, for
example, the extremes of latitude and lon
gitude. If the map information is in digital
form, the computation of these values is rela-·
tively easy, and entails a transformation al
gorithm and some sorting. The scope of the
retrieval criteria is greatly expanded by the
introduction of such additional parameters.
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STATE MAP
G~oIOI;( ..ap of Idaho, by C. P. Ross "tod J. O. F""UI~" sealr 1:~OO,OOO:

tJ. S. Grolo.k.1 SlICycy .1Id Idaho lI..elu 01 h4",U 1M Gr(llo~y. 19047.

KEY TO INDEX MAP

'ho'~~~-;~i~</:' ~~lir:::~. \~l::hi:f: ,:'::~:l:~~~:~~:""":;.'";; ::.:
,rolo,i~ ",aPf>in,.

I. 1~72. Hayden, F. Yo, Mop of'M .OUfCU of 1M Snah R;yr" l:. S. Gut.

2. Ulut:~~;ih~~:~·":€:~~:~·;::::;o:q:~iO;;rr~~ :~::OAn~~~:i~~: ~
cnr. (oj Shu, 2, 1:~OO,OOO; (1)) ShU1' • and ), 1:2H.440. A. C.
Pulr.O<u,,,SI. John. an<l F. I.l.E""lich. •

j. 18~. "hi,e, C. A., 800' Rioc. fo"".,i"." t'. S. G. s. aull. 128. PI. l,
1:1,140,000.

4. 1898. Lind"cn, ".ld~ma" Boise quad, .... I~: U, S, G, S. G~ol, folio ~1,

l:ln,OOO. S......rel uNo. 12, Gold io Idaho, fi" 10.

~. 189hi~;:1i~': ~~I~:r~:~I~::~);~~;F,~PI~.~t PI~~l~~~~:~n:):~.:~:
1:71.280.

6. l~ilw~i::::~:'o~~I~:;;~il~~~'~':.,C~:':~~:i:~:~~ ~i,~;;'e~~l~ ~~
G.S. 10th Ann. R~pl .. p" 3. p. 6~·2)6. (al Pl. 9, 1:100.000: (hlpi. J 7.
l:ln.OOO: (cl pI. )2, 1:62,~OO. (u..... Of.. uNo. 11, Gold in Idlho.
fi" 91: (d) pI. B, l:l,~OO,OOO

192~;iC;-mtn:~I~.=e~7i:~'J: ..~~:1.0~~e6:;,Of2~?;~~:~c\~i:~~:ilw;;,~:
7. 1901. Lind,.en, ".ldema,. Gold belt of ,t.. Blur ,"",un,"in 01 C..,on:

U. S. G. S. 2ld Ann. Rep<" pl, 1, p. nH76. PI. 64, I:,n.ooo.
B. 1901. Rossell, l. c., GeololY anti wa,., I<lO..UI of Nu Perce Coun.y:

U, S. G. S. "a,eroS"PP1y P.~r B. PI. 1, 1:9'7,~OO.

9. 1902. Rua..,U, l. C" GeololY Inti ... re. ,uo..,<u 01 .Iw Snake Ri~~,

10. I~~·~~,~n~' ~~I:;:.u.~I·a::D.=~~\I.:2/12N=;. qUldnnll.: U. S.
G. S. Geol. Folio un. 1:12~,000.

II. 1904. Lindlr~n. ".ld~m&r, O....I,e. N. r.,.ntI Schr.dt•• F. C., Sil .... Ci.y
q\l.ldra... l~: U. S, G, S. G~oJ. Folio IG4. 1:12~,OOO.

12. 1904. Lintl,ten. "ddu"." Geolo,ieal .e<onn.i..lnc. aerou Ille Biuer.
,onellan,e.ntI Clu.wat.r MooN.inl in t.Ioo'lO. anti Idaho' U.S. G.S
Prof. P.~t27. PI. I. 1:82},6llO.

1946. Staley....... Gold in Idlho: Idaho II ... IoIin ndGeololYPo...ph. 68.
Fi•. 16, 1:1.1l~.OOO. Fi•• 8, 1:'12.~OO, i _ .vu .. No. H;
Ii,. 9. 1:8).000. ia ........u .. No: 60<:; fi 10, 1:2~O.OOO, i~ ......
alU .. No. ~: Ii,. II, 1:2)0.000. '" ' No. 61: "" H.
I:H2.)OO. ia ...... alU" No. 68; 'i,. I~. 1:'12.)00. il ..... IIU"

No. 29'4: iii' n, I:H2.)OO, il 1..'Ie alU .. No. 108-1: fi,. 18,
1:7)0.000. il ourly II..., alU .. No. "'·1: fi,. 19. 1:36.000. aftd
fi, •. 20 Ind 21 cfMllbi~d. 1:2~,OOO. c«Oct ..ul _,..ilal If' No. 69-b:
fi,. 22, 1:)6.000, ilu_ ,.,.. 10 No. 11).1, fi" 2). 1:)00,000. il
_ ... I~ """" alU 10 No. 42.

FIG. 1. Portion of index to geologic mapping in the State of Idaho.

STORAGE AND RETRIEVAL SYSTEM

These index maps are particularly in
teresting as a problem in manipulating digi
tal data files because the maps combine both
text and graphic information. At present,
strictly text-handling computerized systems
ars abundant. Only a few systems, however,
encourage the use of both text and graphics.
The software storage and retrieval system
used for these index maps is the Geologic
Retrieval and Synopsis Program (GRASP).
This program was developed within the
Geological Survey by Roger Bowen and
Joseph Botbol (in press). It is used exten
sively within the USGS and has been install
ed on a variety of computers within and out
side the USGS. It is written in FORTRAN
IV, which accounts for much of its portability
and versatility. It can be run interactively or
in batch mode. The system recently has
been modified to support the manipulation
of both text and graphic data, and is thus an
ideal solution to the problem of displaying
the information contained on geologic index
maps.

DEFINED CONDITIONS

One of the major functions of the project is
to facilitate the creation and updating of the
map files. This task requires retrieval of
specific items to expedite editing (that is,
addition, deletion, and change) of the exist
ing digital data. To meet this need, any or all
of the previously listed descriptive items can

be keys upon which to search the com
puterized files. That is, the descriptive items
can be used in combination with each other
to select only those references (text and/or
graphics) that are of interest, and simultane
ously to exclude all others. Subsequently,
any combination of descriptive items as
sociated with the selected reference can be
retrieved and displayed.

The need for such selectivity is obvious
from a land-use analysis aspect, where typi
cally the total information available is
overwhelming and only a small part is re
quired for making anyone decision. That
small part is, however, of vital importance.
This need for selectivity is exactly analogous
to a USGS need to edit and update these
files.

An actual example is presented in Figures
2 and 3, which show a query directed to the
files for the State of Idaho. There are two
search criteria: (1) those maps published in
the year 1973, and (2) those maps at a scale
less than 1:250,000. Two files are created,
one for the first criterion, and one for a com
bination of the two. Four different items are
extracted from the first file: (1) the numeric
identifier, (2) the title (3) the author, and (4)
the publisher. These examples have been
taken directly from the computer.

Figure 4 shows the graphic information
extracted from the second file, (geologic
maps published during 1973 at a scale less
than 1:250,000). Identification numbers are
also plotted so that text and graphics can be
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enter command: cond
A. ~ear eq 1973
B. ~ca Ie I It 250000
C.

entet' command: togle
ent.er logic: a

enter c~mmand: ~earch

enter INPUT Cile namel indx16
enter OUTPUT Cile name' tl
all 296 recorda oC lndx16 a.arched.

6 recorda Cound which satisry the request.
the~ have been atored in tl

logle
enter tOglC: a~b

enter c~~~and: ~earch

~nter INPUT fl1e name: indx16
enter OUTPUT Cile name' t2
all 296 recorda oC indxl6 aearched.

4 recorda round which aatiary the requeat.
they have been stored in t2
"ru/~:6.2

e"ter co_mend I t 1st.
enter name of fite: t1
enter nu.ber of 11ne"/page: ~0

enter c for column or r (or row printIng: r
.t each pau"e pre"" cr key to continue. to abort enter a .
• "ler the names of items or the expre.ss1on" which you want. printed.

t. id
2. titlel
3. author!
4. pUbliah
5.

FIG. 2. Example of a query directed to the files for the State of Idaho.
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cross referenced. (Compare Figure 3 and 4)
Another very practical application is the

combining of information from different
files. For example the descriptive items are

(a) the geologic maps of Idaho published in
1969 and (b) the nonferrous metal deposits
in Idaho. The metal data are from a stored
file composed of nonferrous metal deposits

id 287
tlt~e! -reConnal.5Sance geology ~f the selway-bitteroot. wllderne""

enter command:
~~thorl -greenwood. w.r.
pubfiah "idaho bur. _inea and geolog~
ttttttttttttt.ttt•••••••
id 288
tltl~l -geologic ~ap of the spokane quadrangle. washington. idaho.

author1 -griggs. a.h.
pub llah "U. ~. geo I. aurvey
t.l.tt •• t •••••••••••••••
id 289
title1 -mineral resource~ of the idaho pri.itive area and vicinlty.

author! -cater. f.w .• and others
publiah "u.a. geol. aurvey

••••••••••••••••••••••••id 290
title1 ·~ineral resources of the clear creek-upper big deer creek

author1 ·cater. f.w.
publish ·U.5. geol. survey
•••••t ••tt.t.t••••••••••
id 291
title! ·preliminary geologic Map and sections of the hawley Mocntain

author! amapel. w.J.
publish ·u.s. geol. survey
•••••• t ••• tt•• tt ••••••••
id 292
titlel "geologic map of the goat Mountain quadrangle. lemhl county.
author! :~taat%. m.h.
publlSh "u.a. geot. aurvey
t.tlltltttt.l.t •• tttt •• t

FIG. 3. Computer printout in response to the query of Figure 2.
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FIG. 4. Graphic output, year 1973, scale less
than 1:250 000.

of the world. The file includes an identifica
tion number and the position of the metal
deposit given in degrees and minutes of
latitude and longitude. The plot of the resul
tant of the two files extracted is shown in
Figure 5. The crosses represent nonferrous
metal deposits, whereas the geologic maps
published in 1969 are outlined and accom
panied with identification numbers.

UNDEFINED CONDITIONS

The preceding examples illustrate search,
retrieval, and graphic output when well
defined search and retrieval criteria are
known ahead of time. The increasing flood of
information and publications makes it dif
ficult to present all the information in a visu
ally effective form. At the USGS, this is a
problem of map design, but it might well be
considered a general problem of spatial rela
tionships.

To illustrate this situation, a file was
created for geologic maps published for
Idaho during 1965-1975. A simultaneous
display of all 55 maps in this category would
be virtually unreadable without special
treatment for the graphic display. By di
minishing image intensity, varying line
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FIG. 5. Graphic output, non-ferrous deposits
and maps for 1969.

widths, introducing patterns of broken lines,
and adding color, the base information be
comes unobtrusive but distinctive on a pub
lished map. Hence, these base-map features
are not a problem. The attention here is fo
cused on those primary map features out
lined by the index map. Figure 6 is a plot for
this file.

Obviously too many data exist, and addi
tional considerations must be tested before a
satisfactory map is made. Additional search
conditions can be included until the result
ing plot from the refined file is acceptable.
Another approach is to enlarge a particular
part of the graphic so that the detail can be
seen more clearly. The area defined approx
imately by latitude 43.°5 to 45.°5 north and
longitude 112.°5 to 114.°5 west was chosen
because this portion ofthe graphic (Figure 6)
is cluttered. Figure 7 is an enlargement of
this particular area with additional detail in
cluded. The counties have been plotted and
are shown by dotted lines. Figure 8 is an
enlargement of part of Figure 7 from approx
imately latitude 44.°0 to 45.°2 north, and
from longitude 112.°7 to 114.°0 west. All the
uncertainties have now been resolved, and a
new unique map has been created.
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FIG. 6. Graphic output, maps for 1965 to 1975.

lit· '. .......

FIG. 8. Graphic output twice-enlarged, maps
for 1965 to 1975.

FIG. 7. Graphic output enlarged, maps [or 1965
to 1975.

The preceding examples and figures were
computer generated using real data. The
computer accesses were done "on-line" to
actual data files of both graphic and text in
formation. The illustrations were plotted in
teractively on a Tektronix 4014-1.

SUMMARY

A new computer data base at the USGS
allows one to create maps either on preestab
lished criteria or on criteria developed
through interaction with the data base. Both
of these situations arise frequently in both
land-use analysis and map making. This sys
tem is useful for the inventory and evaluation
ofexisting information. The results from such
assessments will assist in the future planning
for the allocation of resources.
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