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Introduction GRI FGDC Style Utility in Map Digitization

To date the GRI has produced approximately 800 digital geologic-GIS maps. For each of these

maps the depiction or symbolization of geologic features (actual, observed, or measured) has been : The GRI-FGDC Style (see Figure 4) is a custom ESRI Style modeled from the Geological Survey of Canada- (GSC) FGDC Style with regards to Creating feature symbology can be a time-consuming process as this often involves searching
. 2 . R ( ) Explanation of map symbols symbol reference number, naming, and organization. The GRI-FGDC Style, in contrast to the GSC-FGDC Style, was developed from fonts available GRI Symbology TOOlS for an appropriate symbol, then in many cases adjusting the symbol size, angle, color, rotation,

primarily derived from a feature’s source map (see Figure 1 for an example of a geologic map legend/ R Minine and mineral resources
explanation). 8¢ _ 2 ' within a standard ArcGIS install and thus requires no custom fonts to deploy and install. The GRI-FGDC Style is a work in progress where new and/or x/y offset. Additionally, errors made during this process are then propagated to the data
:E.”:z:,' ziedj::cnned beddin 2 isz:dz:;?;jr?y symbols are added as they are needed for newly identified features that aren’t yet represented in the Style. Symbols that are not present in the A pair of custom ESRI AddIns were developed by the GRI to automate the standardization and during map digitization.
’ ’ FGDC standard are added to the GRI-FGDC Style using the source map for symbol specifications. Figure 5 shows the ArcGIS Symbol Property creation of feature symbology. Both AddIns were developed with ArcObjects and VB.Net. The tools

As a result of this approach the symbolization of geologic features are not fully standardized, and Strike of vertical bedding X Location of coal outcrop (historical) ; i e _ ; _ _ _ _ _ _
thus the symbolization of a geologic feature on one map may differ from the symbolization of that same Trentliand pleingesr sl fialiEn i b X Mine prospect (istorical) Editor which is used to create symbols. run only on visible layers in an ArcMap document. This enables layer by layer processing with : Figure 9 shows a strike and dip symbol that has not been rotated or centered properly during

feature on another map. In addition, the process of assigning map symbols to geologic features has /12 Strike and dip of inclined joint L Aditor tunnel entrance (historical) : the ability to exclude layers from processing. Both tools are designed to be iterable so that layer digitizing setup. As a result, every strike and dip symbol in the data has been rotated incorrectly

20 i i . Structural symbols in red indicate unpublished data collected by Crawford, 1989; —rr——— Stri m-ne, dashed where inferred (historical i . - ] .
Sl e bl el e e DRl e o S A s s (o, ool A o Bativis]) Sty syl n 0t gt y ip mi where i (historical) _ e symbology can be refined if needed. : and placed approximately 10 meters from its mapped location.

and is often time-intensive and inefficient. Fault contacts Stratigraphic contacts
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In an effort to Standardize hOW geologic map features are Symbolized On digital geologic_GIS maps Strlke-sllp fault, arrows indicate movement sense (solid where certain, long dashes where approximate, dotted where concealed, '. R P L E gﬁll_lﬂggsuﬂdm{;:r::'laspﬁggngataHDE - CEItEgEIﬁ" Frevew E PmpeniES: . — The Update Sym Field Addin pOpUIateS eaCh feature,s SymbOlOgy (SYM) field based On unique
the GRI has recently developed a geologic map symbolization standard that is based on the Federal R pe—neE—— MRl O e g 6.0 - Bedding i e {hmctr Mo b e Feature Type (FTYPE) and/or Positional Accuracy (POS) values. The tool searches through each : | l
. e padint o s ol . . s Bl ] Maplex Labels : 50 Bedding Craracter Matkor | legk layer identifying available Feature Type (FTYPE) and/or Positional Accuracy (POS) values and Sty 12
Geographic Data Committee (FGDC) Digital Cartographic Standard for Geologic Map Symbolization. The v A S st e 5 Shadows t 0603 6.0 - Bedding _ : g R |
: ; T - Ve = 0604 6.0 - Beddi : - ize: - - o ke e
process for producing geologic map symbolization has also been automated through GRI-developed Thrust fault, teeth on hanging wall b : E ea Pache t 064 o0 edans : Fort:  [4] ESRI Geology USGS 35525 Size: 5 cross-walks them to the corresponding FGDC reference number in the GRI-FGDC Symbology Rp
S . R . (solid where certain, long dashes where approximate, dotted where concealed) ] i . . ! - - 3 1 1 1 LT it e a
custom tools that efficiently and accurately produce geologic feature symbolization. Figure 1. Example of a Geologic Map Legend/ ‘. : £ Labels - 06.06 6.0 - Bedding Subset:  Basic Latn - Ande: 27000 % Spreadsheet. The resulting Symbology (SYM) fleld.v.alue 1sa concatenatlor.l of the FGDC reference i 0 Syl oy it
Explanation. : £ Representation Markers P 0607 6.0 - Bedding - number and the Feature Type (FTYPE) and/or Positional Accuracy (POS) field values. e T e s
£ North Amows T 06.08 6.0 - Bedding e Color: @ e B : Tipe. Chaocte e Sy

Charncier Madoar | s

1 Scale Bars t 06.09 6.0 - Bedding l

101 - 0 ] Legend tems i - Beddin _:_ | nhs zet: 7 e . Ay . = -
The FGDC Digital Cartographic Standard for Geologic Map SEe oo e « ToE Update Layer Symbology AddIn 4 .- A7 T e
= = The Update Layer Symbology Addin reads in feature Symbology (SYM) field values and | e ;

= _ Figure 2. FGDC Digital Cartographic Standard for - r 06.12 6.0 - Bedding i 1~ y. (03000 = F]- 2 ,
Symbollzatlon Geologic Map Symbolization. A, B %Eglj EEEZSSE : : updates layer symbology, based on the FGDC reference number, with the corresponding symbol ' . B
—_—— . e | = ¢ 0615 6.0 - Bedding == from the GRI-FGDC style. Additionally, this tool reads in geologic symbol, name, age, and RGB color

science for a changing world e oy s il — Vectorzation Settings i
The FGDC Digital Cartographic Standard for Geologic Map Symbolization is a standard put forth . = R ._ R SR i A Sromes Qsie 6.0~ Bedding == ' information from the unit sorting spreadsheet and updates geologic unit labels and symbology.

I % = - = - - - .
7 Mk ;/_/_j\*j\*:;auf e L L £3 Line Symbols 017 6.0~ Bedding Unicode:

by the committee as the national standard for the digital cartographic representation of geologic map o N : (1 Z gl o = 0618 6.0 - Bedding

features. The standard contains cartographic specifications for a wide variety of symbols that may be pr S = (5] Text Symbols - >0 Bedding 7
Pl ] Representation Rules .|| =0820 6.0 - Bedding £ | 4 ; a

present on a typical geologic map, and was designed to be useful to anyone who either produces or uses T J e, e e B s _ oo 5 Endes ' [

geologic map information (see Figure 2) _ﬁ -4 _ maad d : i Figure 4. GRI-FGDC Style Manager showing the GRI- . Figure 5. ArcMap Symbol Property Editor showing bedding point marker
M?:'"‘""'il"l"r- anloaic 1) nhn ' B = . , s FGDC custom style with symbol 06.02 highlighted. . g 2 T design for symbol 06.02 in the GRI-FGDC Style.

Figure 9. Example of an ArcMap document showing several strike and dip

symbols and the Symbol Property Editor. The source map image features

, . . el o st 4 o - s 5 bt | X 3 . ' 4 5 o . | | e s ¥ R a7
Th ndard implemen m wher logic f i r ign reference number i N P s o = ik = " - - . o _ _ i
e standard PEICnI SIS SIS IIVIERSEEOIOSICREdLTTCS are dssig ed a reference numbe sologic Data : ;3' s S ~F ' - i — — ——— i X .‘E.FI.,. HlyE sttt are shown in black and the digital data symbols are shown in yellow.

(abbreviated REF NO. in the standard). v et e = e . % s a = : ) i .

TP

A few agencies such as the Geological Survey of Canada (GSC) and the Alaska Division of Geological / kg T e R () | S Yl [l File Edit
& Geophysical Surveys (AKDGGS) have developed digital ESRI ArcGIS stylesheets based on the FGDC \ UGS e o TS MeEEsl 0 | |
standard. However, these stylesheets utilize special fonts, and as such users of GIS data symbolized _ = y S . = -l | e s P - [ 112500 foolbars "HI R @R Edior z
using stylesheets with these special fonts must have these fonts installed on their operating system | | : e . 2 A g :, i #) =) [ 15 - i ++ Extensions...
otherwise these symbols won’t draw correctly. ) 2 fr : Add-In Manager...

View Bookmarks Insert Selection Geoprocessing |||[Customize | Windows  Help

{# Update SYM Field ¥ Update Layer Symbology i . f- Utility ill Qllality Assurance

Symbolizing a map can improve data quality by providing a direct visual comparison between
R Eanients _ / “PNn ./ the digital data and its source map image. Figure 10 illustrates how running the GRI Symbology
& & | E Customize Mode... / i Tools on an existing dataset helps identify errors in the digital data.

Implementation iy e C 7 T 8 i 5 < Digital Geologic-GIS Map of the Fort Oglethorpe Quadrangle 2 — Style Manager.. |
. 4 . . ™ : 5 L . T e e P e - the Hooker and East Ridge Quadrangles, Georgia and Tenne ArcMap Options... e ,..-., g E— m—
To implement the FGDC Digital Cartographic Standard for Geologic Map Symbolization geologic : 2 e FGDC Dosumen Number FGDC:$TD-013-2006 a Geologic Cross Section Lines =T g F.~ [ <search> F: - B <Search>

FGDC Digital Cartographic Standard for Geologic Map Symbolization Appendin A
| o .

. I » . . . . 5
features were first matched or “cross-walked” with their reference number (REF_NO) in the standard. L 6—BEDDING | - ST o W Geologic Attitude Observation Localities ; - Click here o see temghites not lsted Click here to see templates not listed.

JrEr NCi DESCRIFTION SYMBOL CARTOGRAPHIC SPECIFICATIONS® ‘ MNOTES ON USAGE®

« . . . . . » . — —_— 4} : i, . . . "
As an example, a “strike and dip of inclined bedding” feature has a reference number value of 6.2 in the g e | . ma R s L ctrike and dip of inclined beds 5l e DiEEha Rl D Geologic Attitude Dhsenation Localfies

Standard See Fi ure 3 D & ez |Inclined bedding—Showing sirike and dip . 2 tomm% 47 I.it:i':?jf"ﬁizca“?:aggfds i .l 3 . 1 g adie . . - . - hnrizﬂn‘]ﬁl beds & horizontal beds
( 8 ) | 2 stk and o LD e [l g oty A - strike and dip of inclined beds, unpublished : T S e s

1 ] ] ] . T IOn maps whers dater- 5 ) ) . ) . . . ] o
e S | o ST strike and dip of inclined overturned beds strike and dip of indined joints i
1 strike and dip of indined overturned beds

g o 1o L T 3 : | | e _is:--'ﬁfs Lathers, suich syrrlgqls al- . T o . . i i imcli
To store reference numbers in GRI digital geologic-GIS data a Symbology (SYM) field was added to e e e | R -5 CT il v strike of vertical beds L :Eﬁ ::j j:s Ei Ir:i:? ?af.]frmmecl = } strike and dip of minor fault
+ strike of vertical beds

1 1 1 G 2 W, i F I . ] edding overturned mars than degreas— il o [ ,v,,,,“.r__‘-qf-:-___i,vs,“mmm.- Iﬁu-rgn?'ggémﬂpa{‘e k.
all feature GIS attribute tables. Reference numbers stored in the field are “zero-padded” for numbers s : m* | |t Em— '"“hcmf ol S horizantal beds . S S oot |
= i i -} I?:?agew;ig:n.sra_?:;?:g:ggrl';i— OILI'-IEQ-;rl'imu;Ir?e ""."'_ Eisl-:gi::;meirg:dnieor_:lgz:_ed I et e 5 - - = tl'kE 'F ti | ints t st of vertica jl:lil'lts
between 1 and 9. This enables references numberS, represented a8 tEXt/Strlng ValueS, to sortas fiom aki = | ommd Mimm g o Uy horizontal beds, LIFIF:'LI|:J|I5|"I ed . ; v z-elnd Zn;T:lrlu;ZEJ?::?indined slickenlines or grooves el e nb RE R S e G

Inclined (dip direction to left) bedding, for multiple [ |For symicois represent-

. “« o 1 3 1 1 » ) 7 | observations at one bocality—Showing strike an ling & single obsenvation - - - - - :
intended. In the example of a “strike and dip of inclined bedding”, the feature’s GRI reference number Aty sk o o2 | strike and dip of inclined joints Seotogre Contocts

[ - E I | |obsereation i the mid-
Vertical bedding, for multips obsenations at one gk |paint of the strike line.

would be “06.02". Furthermore, Feature Type (FTYPE) and positional accuracy (POS) field domain ok A . el ate e — approximate

e o = e oo : 3 strike of vertical joints : approximate M SR
i o ; g . concealed

] 1 ] ] - tiple observations at one kocality—Showing strike i L/? Hig ek i e, afide Baes N i i N
values, feature properties that dictate feature symbolization, are appended after underscores to a zero Sl T il el e sscines Pl trend and plunge of incived shickenlines or groves . M

padded reference numb er. e SR N ot apori o e —known or certain
3 6 S ] B |observation. To obey th R .
Bedding overturned more than 180 dagrees (dip s :?;;rlranldol?'l.r:. ﬂse-'lhee . kl'll:l'.l".'l'l e o — quadrangle tll:ll_ll'lljﬂr'ﬁl'
— scratch boundary

"dip diection 10 richt } ctrike and di p of minor fault - guadrangle boundary
subagueous (inferred)

| .-:v:al'np—ShoNr!g_ 5lnke and d!p | 7 '“.'!‘""f. 375 mm mdius |symbaols (use "dip direc-
Mine Point Features subaqueous (inferred) water or shoreline

mination of top direction

Geologic Contacts

direction to right], for multiple obszrvations at one o e

[

" Bedding overturned more than 180 degress (@R | o [ = B i T
direction ta leff), for multiple obearvations &t one ~ whern necesaary o pre- 5(ra ounaary
water or shoreline

Map Symbology Map Symbology

e 0 i . anticine symbaol

In the above example for a strike and dip of inclined bedding, the Symbology (SYM) field would be | oty S ee e i | ; i e verrowng.
Folds . - v antidine symbol 11 fault block movement direction arraws (Jeftdateral)

Inclined badding. where top direction of beds is P |Symbals that have &
Faults  fault block movement direction arrows {leftlateral) & fold plun §E arrow head

known from lecal features—Showing strike and romm=g T |ball may be used 1o

assigned a value of “06.02_1_1". The first “1” denotes the feature’s Feature Type (FTYPE) coded domain | i — |z el ST jedcns s greserion)
1 4 ; A . 2 SO 4+ | known from local features—Showing strie. 20 |mination of tap- direc-
value (FTYPE 1 = strike and dip of inclined bedding), whereas the second “1” denotes its Positional et —— | TReT R

: i % 85 mination of top direction
= Ak £ a .0mm =& | kb % P
5 | known from local featuras—Showing strike and —i— ] """———_5_ movredies |18 known'” at some pla-

Accuracy (POS) coded domain value (POS 1 = known or certain). e ey iy

€15 | top direction of beds is known from local features T S MBS |baue o hall also may be
| —Showing strike and dip |used to indicate where 1 - Af
- a4

et j : G;BEDDING | _ thrust fault, known or certain
To store matched (cross-walked) feature types and/or positional accuracy values with their Am— mrmp— P ———— & __ thrust fault, approximate |
corresponding reference numbers the GRI developed a GRI-FGDC symbology Excel spreadsheet. The ) | " —ge— | W . thrust fault, concealed
reference number of any feature can be looked up by first selecting the tab of its feature class or data | | | GOelE e ! _ thrust fault inferred
i ’ iti iti 2 |Inclined bedding—Showing strike and di . . o 2o T
layer, then looking up the feature’s Feature Type (FTYPE) and/or Positional Accuracy (POS). In addition =g P | | gk etewons __ left-lateral strike-slip fault, approximate

to the spreadsheet, the GRI has also developed an ESRI stylesheet based on the FGDC standard.
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| Vertical bedding—Showing strike omm . - - |eft-lateral strike-shp fault, concealed

! et : ] . : | _ o _ ' = Mine Area Feature Boundaries
One significant issue with fully implementing the FGDC standard, however, has been that many % |Oymtapedbuking-Shopigsdamdde | o S fr Mine Area Features

features present on GRI digital geologic-GIS maps are not found within the standard. To address this . :ngm;gmmn;% mor han 180 dogrocs— 2 O S—— Surficial Contacts
issue the GRI has assigned new reference numbers to features not found in the standard and where I Surficial Units
possible has adhered to standard naming and organization conventions. For features where no existing Geologic Contacts
feature group exists within the standard (e.g., map symbology) new groups are added. New feature Geologic Units

¥ '\ 3
groups are simply assigned the next available group-level number, starting with the first number after :
SYM  FTYPE ALIAS FGDC_SYM wiater . . .
the standard’s last sroup number: 0602 strike and dip of nclined beds ) . _ Figure 10. Example showing the Create Features dialog box and an ArcMap document
8 p . 06.04 strike and dip of inclined overturned beds 6.04 PMn - Newton Sandstone (Lower Penn 5}f|".fE| nian) ; before and after running the symbology tools. The blue circle on the right figure

06.03  strike of vertical beds 6.03 . . .
06.01  horizontal beds*% 6.01 PMw - Whitwell Shale (Lower Pennsylvanian) i shows a feature that has an incorrect Feature Type (FTYPE) and Strike (ST) azimuth.

06.13 strike and dip of inclined beds, tops known from sedimentary structures 6.13

06.15  strike and dip of inclined overturned beds, tops known from sedimentary structures 6.15 - ’ FIN5 - S-E".l"ul'anEE CDHQ|DF|‘1EFE|1ZE {LDWEF F'Eﬂr'IE.}f|*."E|r1iE|r1:l

06.13 strike and dip of inclined beds, tops known from sedimentary structures, dot indicates top of beds 6.13

A significant change in implementing the standard “as is” is that the GRI controls some discrete
line-related prope‘}‘tlnes su(l:lh ?s fold symbols. and fault dlspl.acemer.lt symbols (e.g., lateral movement, . e dpotiineprisbesing - PNsp - Signal Point Shale (Lower Pennsylvanian)
bar-and-ball, and “U” and “D”) by representing these as points. This allows these symbols to be located 0602 strike of beds, dip amount unspecifieds 602 PNwp - Warren Point Sandstone (Lower Pennsylvanian)

06.04  strike of overturned beds, dip amount unspecified# 6.04

and rotated as de31re.d (true to the SO}H‘CG map), and not as a compogent of 11n.e s.ymbology wlllere. their 0014 _ stk b ok o scmentny s amount et o PN - Raccoon Mountain Formation (Lower Pennsylvanian)
placement and rotation generally can’t be fully controlled. Another difference in implementation is the Figure 3. Example of a GRI Feature Type (FTYPE) Mp - Pennington Formation (Upper Mississippian) é{ ‘ ” Wha t abou T represen ta tionS?

c c g “cross-walk” to FGDC Reference Numbers (REF_NO).
GRI does not use patterns for area feature or unit symbology. The primary reasons being that the GRI Mbh - Bangor Limestone and Hartselle Formation (Upper Mississippia

report team found it difficult to match patterns when producing graphics displaying map units (e.g., Mrm - Manteagle Limestone (Upper Mississippian)
a stratigraphic column), and that patterns present negative complexities that affect the display of area A ; Ml - St. Louis Limestone (Upper Mississippian)
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Representations are another way to symbolize data in ArcMap and ArcGIS Pro. They are composed
P Rea b ; _ I=s1ssIpp : : of a set of representation rules that stipulate how features within a feature class are symbolized.
: Muw - Warsaw Limestone (Upper Mississippian) e Representations are unique because they can be used to alter the geometry of data through dynamic

Mfp - Fort Payne Chert (Lower Mississippian) /) _ feature geometry and because representation symbology is stored with the data in an ESRI geodatabase.
MDc - Chattancoga Shale (Lower Mississippian and Upper Devonian )

The panels to the right of this panel focus on the GRI’s efforts to automate standardized digital
geologic-GIS symbolization (Panel 2), as well as present additional considerations pertaining to utilizing or - Rockwood Formation (Middle and Lower ilurian) [ a5 When representations are added to a feature class, two fields are appended to its attribute table. The
symbolization for data production (digitization) and quality assurance (Panel 3). : S Shrem_fazmam Hatod Sanasiase e i Bommine ==X T o first field (RulelD) stores an integer (with a coded value domain) that is a reference to a representation
. o rule. The second field (Override) stores feature-specific customizations to representation rules and can
645519981 2865083.283 Meters

Figure 6. The Digital-GIS Geologic Map for the Fort Oglethorpe Quadrangle and parts @& — | | | _ even store changes to the representation geometry of a feature.
of the Hooker and East Ridge Quadrangles in ArcMap showing GRI-FGDC symbology.

Although representations may be a useful tool for creating certain cartographic products

Unit Name Sort Number Red ayer Properties 5 . ! :
|- Alluvial Deosit . C t representations are not supported in shapefiles or other non-geodatabase formats which the GRI produces
Qal - uvial Ueposits {I:lua Emaw} uS Om Joins & Relates | Time | HTML Popup

PNn - Newton Sandstone (Lower Pennsylvanian) § 4 — Tl T and presently there are no means to extract representation symbology for use with these formats.
Symb olization Shaw: : Additionally representations can be displayed in ArcGIS Pro, but not edited.

Feat Draw categories using gnique values of one field.
Categories Value Field Color Ramp

Customization of feature - Unique values Symbology

i Unigue values, many

i i ‘. Match bols i -, 1
syml_)fc_)lofgy is used t(;l display sichto gmbosna e T o | Conclusion
SpeCI Ic features with non- Charts v <all other values: <all other values: :

standard symbology. For example, vdiple Alibdes 060211 ke o i of cined bods . ARy Before the creation of the GRI Symbology Tools the symbolization of geologic features was done

distinguishing published from non- 1 | manually and was derived as per the source map. This process was time-intensive and resulted in the

3 3 3 3 b 06.02_1_1_unpublished strke and dip of inclined beds junpublishe * y ; Y
LIl l?edc.llng EEH L S s same features being symbolized differently from map to map.
8) Customlzatlons can be used to g 0604 2 1 strike and dip of inclined overtumed beds

AN b Symb(’_log}’ as per the be 033 strke of verical beds ' Vi . With the goal of standardizing map symbolization, the GRI developed a geologic map standard
e Customizations - i . : = | | based on the Federal Geographic Data Committee (FGDC) Digital Cartographic Standard for Geologic
storgd in the Symbology (SYM) field TS T U | e e —— St Map Symbolization. Analogous to the FGDC standard, the GRI standard cross-walks geologic features to
and in the GRI-FGDC spreadsheet 10 A ; a reference number and stores them in a Symbology (SYM) field in feature GIS attribute tables. These
that they S be tracked for use with reference numbers are then matched to the symbols in the GRI-FGDC stylesheet to symbolize a map. To
future projects. o implement this standard efficiently the GRI has developed a pair of ESRI custom AddIns that automate

Apply 1| | the process of map symbolization while insuring that geologic features are accurately depicted and
Figure 8. The Geologic Attitude Observation Localities Layer Toiee :

Properties dialog showing custom symbology for unpublished ¥ ' standardized across L De
bedding points. Bedding points colored red on the source map _
were identified as coming from unpublished sources. Custom : - T TR S i
symbolization was utilized to symbolize those features differently . - — - S

from standard bedding points by modifying the Symbology (SYM) : - n
field value and coloring the respective symbol red. : Software and References

The Geologic Resources Inventory | GRI Unit Sorting
| Spreadsheet

PNw - Whitwell Shale (Lower Pennsylvanian)
PNs - Sewanee Conglomerate (Lower Pennsylvanian)
PNsp - Signal Point Shale (Lower Pennsylvanian)

S b I — PMNwp - Warren Point Sandstone (Lower Pennsylvanian)
L S e S g VS PMNrm - Raccoon Mountain Formation (Lower Pennsylvanian)

central repository for geOlOgiC Mp - Pennington Formation (Upper Mississippian)
unit name, symbol, dge, and 10 |Mb - Bangor Limestone (Upper Mississippian)
= : ' i Sy N e "“!_:.pwj et Sl PR L e U . : JEve. : _ ri ; relative sorting information. The 11 Mbh - Bangor Limestone and Hartselle Formation (Upper Mississippian)

RRSTEND PR i 3
..":?p' ‘};" '.-.Il!-'F" ﬁﬂ'_"""l‘_""?_._- g u.-:':‘_'lﬂu'-e".lr_-d.h\,h o o ' e - 1_"---__ E o | - B " r a i r - . Spreadsheet iS used to develop Mh i HEI"tSE"E Eormation {Upper MiSEiESippian}
Mm - Monteagle Limestone (Upper Mississippian)

OVBI‘VieW Of GRI PFOduCtS o sorting of units, primarily Msl - 5t. Louis Limestone (Upper Mississippian)
based on age, but also to serve 15 |Mw - Warsaw Limestone [(Upper Mississippian)

= : : : ; : + ) ) _ as a source for other GRI product 16 |Mfp - Fort Payne Chert (Lower Mississippian)
In addition to the geologic-GIS data the GRI also produces a basic cartographic layout and a geologic report. The layout displays a park’s geologic map complete with prominent features it e b 17 MDc- Chattanooga Shale (Lower Mississippian and Upper Devonian |

and localities within and around the park. The report is a comprehensive document that presents a park’s: (1) geologic significance, (2) geologic history, and (3) discusses prominent geologic > ik : i it calors T o i 1 't - Rockwood Formation (Middle and Lower Silurian)

features, processes and issues, and presents this in a scientific format directed at park resource managers. : o Os - Sequatchie Formation (Upper Ordovician)
unit symbolization. A symbology _ - : -
Ona - Nashville Group, undivided (Middle Ordovician)

tab containing ArcMap legend . : -
To ensure that GRI digital geologic-GIS data is accessible to a variety of users, from basic users to advanced GIS users, the GRI now publishes digital geologic-GIS maps in multiple GIS Fa gt g e Ocy - Catheys Formation (Middle Ordovician)
alias information, calculated from Ocycn - Catheys Formation and Cannon Limestone, undivided (Upper and Middle Qrdovician)

product formats. These product formats are: 1.) ESRI file geodatabase and accompanying ESRI map document and layer files for use with ESRI ArcGIS software, 2.) ESRI file geodatabase and e . : . ; _ _ _ o
) i ) . . ] - g ¥ - unit information contained in the Ocycnh - Catheys Formation, Cannon Formation, Hermitage Formation, undivided (Upper and |
accompanying ESRI map file and layer files for use with ESRI ArcGIS Pro software, 3.) Open-source GeoPackage with an accompanying (for most maps) open-source map file for use in open- o . Oen - C Limestone (Middle Ordovici
; : _ _ : _ _ (g : i spreadsheet, and associated RGB cn - Cannon Limestone (Middle Ordovician)
source software, 4.) KML/KMZ file for use with Google Earth software, and planned 5.) an ESRI map service for use in ESRI ArcGIS Online (AGOL) and other online web service applications. : :

The Geologic Resources Inventory (GRI) is one of twelve inventories funded under the National Park Service (NPS) Natural Resource Challenge. The goal of the GRI is to increase
understanding of the geologic processes at work in parks and provide accurate geologic information for use in park decision-making. Sound park stewardship relies on understanding natural
resources and their role in the ecosystem, of which geology is the foundation. The GRI program is a partnership between the NPS and Colorado State University (CSU), and relies heavily upon
the U.S. Geological Survey, individual state geological surveys, and other organizations in developing its source map products. CSU research associates work side-by-side with NPS GRD GRI
staff to facilitate a scoping meeting that identifies park mapping needs, as well as park-specific geologic issues, features, and processes.

The GRI Unit Sorting
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color values is then used in the Ccnhsr - Cannon Limestone, Hermitage Formation and Stones River Group, undivided (Middle

; : . : o : : _ . i symbolization process (see Figure
To achieve producing multiple GIS data formats the GRI first produces its digital geologic-GIS data in ESRI ArcGIS, a file geodatabase and ArcMap document, then utilizes custom GRI- iy 7). The Update Sym Field AddIn

developed tools and scripts developed in vb.NET and Python, as well as a few ArcGIS out-of-the-box tools to produce the other supported GIS product formats.
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Oh - Hermitage Formation (Middle Ordovician)

Och - Chicamauga Limestone, undifferentiated (Middle Ordovician)
Osr - Stones River Group, undivided (Middle Ordovician)

reads from this tab, updates the Oca - Carters Limestone (Middle Ordovician)

ArcMap ]egend’ and assigns RGB Olb - Lebanon Limestone (Middle Ordovician)
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ArcGIS 10.X, Environmental Systems Research Institute (ESRI) Inc., 380, New York St., Redlands, CA 92373, http://www.esri.com.
ArcGIS Pro 2.x, Environmental Systems Research Institute (ESRI) Inc., 380, New York St., Redlands, CA 92373, http://www.esri.com.
Excel 2010, Microsoft Office 2010, Microsoft Redmond, WA 98052, https://products.office.com/en-us/microsoft-excel-2010 Federal Geographic Data Committee
e [prepared for the Federal Geographic Data Committee by the U.S. Geological Survey], 2006, FGDC Digital Cartographic Standard for Geologic Map Symbolization: Reston,
Figure 7. GRI Unit Sorting Spreadsheet showing . S, Va,, Federal Geographic Data Committee Document Number FGDC-STD-013-2006, 290p., 2 plates. https://ngmdb.usgs.gov/fgdc_gds/geolsymstd.php.

o Karpilo, Ron D., 2010, View of 20,320 ft Denali (formerly named Mount McKinley) on a clear day from Stony Dome at mile 62 of the Park Road, Denali National Park and
Preserve, Alaska.
Scruggs, P. Levader, Wunderlich, Andrew L. and Hatcher, Robert D. Jr., 2013, Detailed Geologic Maps of the Chickamauga and Chattanooga National Military Park and
Surrounding Area: Fort Oglethorpe 7.5’ Quadrangle and Half of Hooker and East Ridge 7.5’ Quadrangles: University of Tennessee, Tectonics and Structural Geology
Research Group, scale 1:24,000. (GRI Source Map ID 76088).
Winter, James R. H., Chappell James R. and O’Meara, Stephanie A., 2017, Digital Geologic-GIS Map of the Fort Oglethorpe Quadrangle and parts of the Hooker and East Ridge
Quadrangles, Georgia and Tennessee: National Park Service Geologic Resources Inventory, Digital Geologic-GIS Map DGGM-801, scale 1:24,000. (GRI MapCode FOHE).
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