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What is a geology data model and why would | want to use one?
Like most other mapping agencies, the New Mexico Bureau of Geology and Mineral Resources (NMBGMR) has produced geologic maps for many
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years using a Geographic Information System (GIS). A GIS is essentially a geospatial database that stores information about the shape and position of General line types Feature Class: Fault_point Lith_Contacts Feature Class: Fold_point Table Name: Lithology
mapped features as well as associated data. In order for a particular GIS-based map to be interoperable with other maps, their geo-spatial databases must Feature Data Sets/Feature Classes Applies to Lith_Contacts, Fault_line, Fold_line - colors and line-weights va . o - S : : : , , , . , , S , , o
PP . . . . P . P P ps, g P (e - - B & W) This feature class represents points of detailed data about faults, joints, and ductile shear zones. Foliation measurements outside of discrete shear zones with or This featl}l"e ClaSS represents contacts betwgen geologic units which may be either h.thostratlgraphlc (stratiform) and lithodemic (dO'HOt conform to law of This feature class represents fold data measured at a point. Folds can be map-scale (macroscopic folds) or might range from small parasitic folds or This table is used to link detailed information about mapped lithostratigraphic and lithodemic geologic units to Lith_poly and Subcrop_poly. The one-to-many
be or amzed Wlth a consistent structure. A data model 1S a standardlzed database structure also called a database schema that deﬁnes what features or Description Symbol Feature Classes & Attributes Comment without lineations and shear criteria probably should be stored in Fabric_point. These features can be of any scale and may or may not be shown as mapped superposition). LithContacts are used to build polygons (Geo_poly) and are topologically related to these polygons. Concealed, surficial, and overlay contacts are outcrop-scale folds. Only the subset of point data representing mapped folds will lie on mapped fold_lines and should have MappedFeat = 'yes', while relationship is based on the GeolID field. The attributes within this table apply to all areas within a given map extent with matching GeolDs.
Geometry p y . . . . .
t1t1 ded. what their attribut ft ith defined set of ibl 1 dh th late t th Geology [linetype]-certain,exposed [Lith_Contacts, Fault_line triangle indicates superior exposure (point data) faults. Mapped faults are recorded as lines in Fault_line and, where measured, are topologically related to fault_point. Only the subset of point data handled elsewhere. Fault contacts that affect topology are copied here (from Fault_line) since they bound geologic units. Faults that do not completely cut exceptions to topology rule should have MappedFeat ='no'. Axial traces and other linear map elements describing folds are recorded in Fold_lines to allow
enti 1es) arc recoracd, wina C1r atiriputes are (O cn with a pre-acrined Set o1 posSsioic va ues), an ow IneCy relate 1o onc anotner. ' Fold ine] o representing mapped faults will lie on mapped fault lines and should have MappedFeat = 'yes', while exceptions to the topology rule should have polygons (dangles) are not copied to eliminate topology errors. Also, no attributes besides LineClass, Exposure, and Confidence are copied with these faults. better cartographic control. Field Name Field Alias Length Field | fiod value | Defautt | AllOW Attributes / Examples Description / Notes
Alter_line Polyline /'/—5—_—__— . Line?lass="_c§>ntact‘/f'ault/fold" MappedFeat ='no'. Some fault decorations, like bar-ball symbols, U & D symbols, fault teeth, etc are stored as point data in Fault_Symbol to allow better Polygons should only be cgnstructed from the Lith_Conjtacts fea.ture class whep all topology €rrors ha\fe been fixed. Particularly good and/or important (text fields) | Type Nulls?
Ater_poy polygon . Ef;o'gffecfﬂ_e Xc;(:‘;aeug cartographic control. exposures of contact relations should be recorded as point data in Feature_point and assigned a special symbol along the contact. Field Name Field Alias « Letnfgt::-j ) _I:ield Field Value Default ﬁllﬁ“‘; Attributes / Examples Description / Notes GeoID " 16 String | variable undefined | FALSE | 1Pm basis of relationship with
ext fields ype ulls? Lith_poly and
J 7 Attribution_poly Polygon ” Len _ i i i Length Field i All - - Subcrop_poly
. . - gth Field . Allow - - 9 e ow i ipti " 3. —
Hasn t a gOOd geOIOgy da ta mOdeI already been created. Concealed_Contacts Polyline Field Name Field Alias (text fields) | Type Field Value Default Nulls? Attributes / Examples Description / Notes Field Name Field Alias (text fields) | Type Field Value | Default Nulls? Attributes / Examples Description / Notes FGDC_plane 16 String [null] TRUE |[30.3.12 Egnligeg:ologlc symbol reference - - o8 Strng | variable - TRUE Madera Group undiferentiated Name of fthologic untt.
Yes and no—several comprehensive data models have been proposed, but none are in common use throughout the country or the world. Geologic maps | contour_ine Polyline FGDC_plane | " 16 String [nul] | TRUE |30.3.12 FGDC geologic symbol reference FGDC_code | " 16 String | CVD variable |[nul] | TRUE | 30.3.12 FGDC geologic symbol reference StationID | " 50 String | variable [nuil] TRUE | [null], to link to notes, photos, etc. | Station ID (if specified) LithClass | " 50 String | CVDfixed |[nul] | TRUE | sedimentary, intrusive, volcanic, metamorphic Class of lithologic unit
. . . . . . . . - - number. number. s T T T T e thropogenlic water ’ ’ ’
- Data_point Point — : : _ — ; : MappedFeat | MappedFeat Short | bool 0 (FALSE) | FALSE Is fold related t d an ’
are extremely complicated documents that attempt to record both geological observations and interpretations in four dimensions—through space and il o StationID 50 String | variable [null] [nulll to link to notes, photos, etc. | Station ID (i specified) LineClass | LineClass 50 String contact | FALSE | contact,feu, ntrushve, gradationsl, mass | Basc ass of contac. MappedFeat | MappedFeature Short | boolean (FALSE) = es TRUE (on Fol. i I fokl rlted o 2 mapped T, - — e e
. . . . . . . . . . . ri in in - - _ . — K . - . . R .
time. There are many reasonable approaches to encoding geological data and a lot of institutional inertia to keep doing what has been working, if orepo ° Y Hastng, maprhotneaTy, snoreine, e D P RALSE (minor structure noton | query: fora minorfold Sedimentary: siiciclastic, mixed, nonsiliciclastic class
. . . . . . . . . . Fault_line Polyline [linetype]-certain, intermittant [Lith_Contacts, Fault_line, triangle indicates superior exposure (point data) - IDmethod | " 50 String field TRUE | unspecified, field, photo, vegetation, The basis for identification of this - symbolczigy changes (strike fine is Volcanic: lava flow, dome, ash, volcaniclastic
imperfectly, because it is painful to migrate existing data to a new schema. Like most change, adoption of new ways of doing things only occurs when _ : — — — | Fold iine] MappedFeat | MappedFeature Short | boolean 1 (TRUE) | FALSE | 1=yes/TRUE (on Fault_line) Is fautt related to a mapped evidence subsurface, aeromag, gravity, seismic, feature. removed). : , dome, ash,
Fault_point Point —— o LineClass="contact/fault/fold" Integer 0=no/FALSE (minor structure not Fault_line?: Requires definintion analytical, lidar, remote sensing, etc. " i i - . . i o A ) ; ;
1 1 1 i il Confidence="certain" ; L o : ytical, ' 9 Geometry 24 String | CVD fixed unspecified | FALSE | unspecified, anticline, syncline, Fold geometry; (this mixes Intrusive: plutonic, hypabyssal, dike, sil
old methods are too painful to continue using and new methods have obvious benefits. Fault_Symbol Point ¢ Confidence-rcerta’ on Fault_line) query: if TRUE then this is a minor : ) : : : o : : monocline, antiform, synform ounging with geometry, but is
— o Exposure="intermittant fault -- symbology changes (strike Confidence 16 String | CVD fixed certain | TRUE | unspecified, certain, probable, uncertain s amAorm, sy ! younging ge rYs Metamorphic: metasedimentary, metavolcanic
| : ine s romoved) Confidence regarding the synformal anticline, antiformal simpler than having a field for | phic: K i rr]y, !
Feature_line Polyline = . existence/identification and position syncline shape and one for younging metaplutonic, unknown protolit
. . . . . . Feat int i — ﬁ StrctClass | StructClass 16 String unknown | FALSE | unknown, fault, fault-scarp, fault Class of fault. of this feature. because having "synformal i di ol il il
When we decided we needed a better data model, we looked at existing geologic data models and at the time we found that they were either too complex | “=re-Pon Point zone, joint, jointset, fracture, syncline” on a map legend seems fikhropogenic: disturbed land, artficil il taings,
. . . . . Fold_line Polyline fracture zone, breccia zone, shear " ) ) . ) like overkill).
to be practical or otherwise don't fit our needs. So, we chose to create our own model from scratch, borrowing useful ideas from other models. Since both _ _ zone, mylonite, ultramylonite, Exposure 16 String | CVDfixed | [null | TRUE | unspecified, exposed, obscured Exposure of this feature at the , . _ - _ . .
? ? Fold_point Point p— = seudotachvlite, shear band surface. Attitude 20 String [null] TRUE | unspecified, unknown, upright- Fold attitude defined by plunge of IgneousCmp | IgneousComposition | 50 String [null] TRUE | unknown, leucocratic, silicic, felsic, intermediate, mafic, | Igneous composition (if
field-mapping and digitization of maps are already fairly labor-intensive, we didn't want to add needless complexity to the process of producing maps Fold_Symbol Point o "K ’ — CtType ContactType 50 String | CVD variable | [nul] | TRUE | contact: unspecified, conformit Type of basic contact (fadlt contacts horizontal, upright-plunging, inclined- | the hinge and the dip of the axial ultramafic, [other - specify] " | applicable)
‘ e : ,. : . old_Symbo oin FaultType " 16 String | CVD fixed [null] TRUE | [null], unknown, dip-slip, strike-slip, | Type of fautt. Dip-slip includes: yp yp g | &VD variable paracon.form[i)ty disc’onformity Y aZep ul because they are described n horlzoEtaIé inclined-plunging, reclined, | surface. : : : : - - : : : —
However, we did want have the ability to create a fully attributed geologic map in a GIS. Isograd_line Polyline inetype]_certan, conceated i Comtacts, Faut e, | Wote: For the Concened Contacts feature covs frere o o oblique-slip. normal reverse, thrust Use DT o ity fault: | deian semamare ! recumbent, MMfacies | MetamorphicFacies | 50 String (i) |TRUE | unknown zeolte,pretrite-pumpelyke, greenschit, | Metatmorptic faces (f
Landform_pol Polygon | | e Fold_line] need to specify Exposure. specified [null]; intrusive: [null], dike; gradational: DefmEnv DeformationEnv 16 String | CVD fixed [null] TRUE | [null] unspecified, unknown, upper- Deformation environment for sanidinite ! ’ ' ! !
—Poly ygon || et e LineClass="contact/fault/fold" P conformity, extent; mass wasting: landslide, crustal, ductile, rheomorphic, fold genesis.
- - ; e Confidence="certain" . " ; ; 0i . i i iaht-side- I , debris flow; intra-unit: flbw boundary, ft-sed, mi titi i " i i j :e.g. ; Cc; i i i
MOdeI Compal’lson Lith_Contacts Polyline « Exposure="concealed" SlipSense 16 String | CVD fixed [null] TRUE ﬂgl,f:qc;\r?év[va.gﬁ;ﬁfﬁ;ﬂgfsléverse zoer::]rgatnhtesg%stierEeRifr;tO?de down Zizgnpétivz t;lesd,oevtvc. intra-unit: flow boundary | | | soft-se mlg.r.na itic | Mineralogy 255 String | variable [null] TRUE thér.;era/ assemblage: e.g. Bt+Qtz+Kspar+musc; Cc Mineralogy (if applicable)
Lith_poly Polygon thrust ,dextral sinestral Iii ht- ! clockwise of the strike azimuth FoldGen FoldGeneration 16 String | CVD fixed [null] TRUE | [null] unspecified, unknown, F1, F2, Fold generation based on
. . . . — e @ ; ! ! » 19 ’ CtGeometry | ContactGeometry | 50 String | CVD variable | [null] TRUE | unspecified, inclined, horizontal, vertical, Geometry of contact. F3, F4 fold/fabric relationships (ductile) PrimLith PrimaryLitholo 128 Strin variable null TRUE sand, gravel, limestone, rhyolite, granite, diorite Primary litholo
. & @ side-down ry gy g [ ] 9 ’ ’ Y /9 7 ’ ry gy
Our model developed in tandem with both the NCGMPO09 and ESRI models and shares several design features them -- but also has some important Lith_poly_abel Point PRI : curviinear, intertonguing, buttress, wavy, - : : - : amphiboite, schist, gneiss, mudstone, shale,
. . ' SubSlipSns | SubSlipSense 16 String [nul] | TRUE | unknown, [all except joints]: Subordinate slip sense. irregular FoldStyle 24 String | CVD fixed [null] TRUE | unspecified, 1A, 1B (parallel), 1C, 2| Fold style based on various fold sandstone etc. Could use defined ontologies like
ff . Map_Boundary Polyline [ 3; ch fault-bend lassificat h
differences: - normal, low-angle normal, reverse, CtNat ContactNat 50 String | CVD variable | [nul] | TRUE ified, sh dational-gradual N f Kink, acute. gentle, open, close, tight, | (oo Senemes: NGMDB vocabularies.
MapExtent_poly Polygon thrust, dextral, sinestral, Right- ature ontactNature tring CVD variable | [null] unspecified, sharp, gra atlo_na -gradual, ature of contact.. kin ,_acute, gent e, open, close, tight, . . : . . _ . : .
- S e mEee side-down gradational-intercalated, solil, stylolites, isoclinal, obtuse, disharmonic, SecondLith | SecondaryLithology | 128 String | variable [null] TRUE | minor- sand, gravel, limestone, rhyolite, granite, Secondary lithology
Metamorphic_poly Polygon o : drapes palle;tozography, chilled margin, cylindrical, non-cylindrical, conical diorite, amphibolite, mudstone, shale, sandstone etc.
. . " . . . . . . . . int H , indisti tl tc. . . . ies.
Featu re Classes Mine | POV SlipBasis 128 String | CVD variable [null] TRUE | unspecified, map pattern, minor Basis for determination of dominant intermingled, indistinct, etc MapAsymm | MapAsymmetry 16 String | CVD fixed [null TRUE | hinge, sinistral, dextral, M-fold, Z-fold, | Map view asymmetry of fold Could use defined ontologies like NGMDB vocabularies
Ine_line olyline ) . . faults, observed offset, slickenlines, | slip sense. N - . . T e A Y I (o . L . ) . . L L .
[linetype]-probable,exposed [FLllt:_I_Cor]\tacts, Fault_line, geomorphic evidence, kinematic Name 50 String variable [null] TRUE | great unconformity, K-T boundary, etc Feature name (will generally be NULL) FoldMapAsymmetry S-fold ShortDesc ShortUnitDescription | 255 String | variable [nulf] TRUE Concise unit description. Description of the unit
. . . . Mi int Point old_line IE . - -=1 -
We haVe far more granular feature Classes in our mOdel than the NCGMPO9 model does and a dlfferent Structure than the ESRI Geologlc Mapplng ine_poin oin ./‘.’_‘_‘__—0—-— S e eontact/faultfokd indicators, piercing line/point DsplyScale DisplayScale Long CVD fixed 24000 TRUE 0, 24000, 50000, 12000, 6000, 100000, Denominator of display scale: display APstrike AxialPlaneStrike Short variable [null] TRUE [null], 256 (right hand rule azimuth of | Axial Plane Strike throughout the map area.
. .. . . . . . . Mine_poly Polygon ¢ Confidence="probable" . o . ) . . I . o Integer 250000,500000, 1000000 feature at scales larger than number Integer strike of axial plane) UnitDesc UnitDescription 65535 TEXT variable [null] TRUE Unit description Description of the unit
Template. The benefit of separate feature classes is that it is easier to create maps that display just the features of interest. For instance, if a structure map N . * Exposure="exposed" ShearCrit | ShearCriteria 128 String | CVD variable | [nul] | TRUE | unspecified, slickeniines, riedel Shear criteria, specified (=< denominator). Zero — e _ : T throughout the map area.
2 Mineral line Polyline shears, mineral fibers, offset S
L y | APdipDir APdipDirection Short variable [null] TRUE [null], 166 Axial Plane dip direction
. . . .. . . marker, sigma porphyroclast indicates data that should never be . - -
is needed, you can just display the faults, folds, and perhaps structure contour layers. To do this in the NCGMP09 model would require querying the data | ynerar poy —— .’___..-———0" marker, sigme porphyrockst, displayed. Integer Texture 255 String (o[ TRUE | anguir, subanguiar,subrounded, ourded, Provenance of unit
. . . . . ) - mode-[1,2,3], etc. " i ; "Smi " APDIP AxialPlaneDi Short iabl I TRUE II], 45 Axial Plane di P o iy it !
and perhaps exporting features to new feature classes to construct these derivative maps. Another benefit of feature classes dedicated to a particular type | overay_ine Polyline [1.23] SourcelD 128 String | variable | [nul] | TRUE | "Smith, 1999a Feature level metadata (who mapped xialPlaneDip oy | 2ok [l [l Xial Plane dip porphyritic, megacrystic, brecciated, mylonitic, etc.
. . . . . SlipConfid SlipConfidence 20 String [null] TRUE unspecified, certain, probable, Confidence of slip determination Color " 255 Strin variable null TRUE Munsell(?) color Color of unit.
of feature is that attributes can be more specific for that feature type. Of course, the drawback of our approach is that having more feature classes can Overlay_poly Polygon uncertain Comments |* 255 String | variable [null | TRUE | Free text e.g. identified from detailed stereo | Comments about this particular Facing " 16 String [nul] TRUE | unspecified, unknown, upward, Facing where known (direction ‘ [l @
2
Kk datab licated Sect_line Polyline SlipRate " Single | variable [null] TRUE |10 Slip rate at this locality, details in photos feature. downward, see-vergence towards stratigraphically younger GrainSize " 255 String | variable [null] TRUE | grain size: coarse, medium, fine, silt, clay, [or numeric: | Grainsize of unit.
make geodatabascs morce complicatcd. Hf rocks from fold hinge). e.g. 1m clasts]
Subcrop_poly Polygon comments below or linked to See-vergence for inclined folds.
linetype]-probable, Lith_Contacts, Fault_line, separate data table Sorting " 255 String | variable [null] TRUE well, moderate, poor, bimodal Degree of sorting of
Surface_Contacts Polyline i[nltn:r%ii;nréro ove - . [Fol|djinzr]‘ acts, radiine SlibRateU SIoRateUnt 16 Stri b [nul] TRUE / Units of si : Concealed Contacts YoungCrit YoungingCriteria 16 String | CVD fixed [null] TRUE unspecified, graded beds, cross beds, | Younging criteria used. grains.
. . —_— s o Li - " ipRateUn ipRateUnits ring | variable nu mm/yr nits of slip rate strat relations, etc
Confidence, Locational Accuracy, and Exposure Surface_poly Polygon - LineClass~"contact/ faulfoi —  ete. . ; . . - P— . . .
= N ="probable ) T ; - T - T T B Cemntation | Cementation 255 String | variable [null] TRUE unspecified, none, silica, calcite, hematite, zeolite, etc. | Cementation of unit.
. _n - Incination Inclination 16 String | CVD fixed inclined | FALSE | unspecified, unknown, inclined, Description of inclination; used to V " 16 Stri Il TRUE | N.NE,E SE,S.SW W NW V f fold (th ientati
£ ergence ’ 1B oE,9, IAAN
.. . . . . . . . . Tics Point Xposure=Tintermittant vertical, horizontal determine symbol type. This feature class records contacts concealed for some distance by alluvium or other cover. These lines bound subcrop polygons (Subcrop_poly) and might be J o (ol ofe Eﬂ:nfﬁu?\giﬁg "E,eftg.:l'evr\],r?elr? .'Z Induration | " 255 String [null] TRUE | unspecified, well, moderate, poor, unconsolidated Induration of unit.
Traditionally, lines (generally contacts and faults) on printed geologic maps are either solid, dashed, dotted or queried. Solid lines were used to represent [ = i~ il — ,, PRI N— PR P Fa—————— rzimuth of strike (right hand 1) combined later with other lines and with Suberop_poly to make a derivative bedrock map. s not vertical).
linear features that were confidently identified, well located, and exposed. Dotted lines were used for concealed features that a geologist felt reasonably Geometry - nteger (0-360) P R » FGDC_line " 16 String [nul] | TRUE | 30.3.12 FGDC geologic symbol reference Bedding |" 255 Suing | varavle | [nul] | TRUE | unspeciled, massive, tabuiar, lenticuar, tick, thin, | Descripton of bedding
fid . . . b h h . . 1 li f dd d fid b both . d1 . hed i Xsect_AA DipDir DipDirection Short | variable [null] TRUE | [null], 166, 123, etc. Azimuth of dip-direction. Field Name Field Alias (texinf?;lds) T;/epe Field Value | Default Iﬁuﬁ; Attributes / Examples Description / Notes number. cross bedded, etc.
confident in prO]ectlng eneath another unit. Querles along 1nes rc ecte ecreased confidence about both existence and location. Dashed lines were o= - Integer (0-360) - FldAxisTrd FoldAxisTrend Short | variable [null] TRUE | [null], 166 Fold axis trend. BedThkness | BedThickness Double | variable [null] TRUE |e.g.4 gyg:;:althécknefss of
. . . . ; Xsect_pol Pol p— i . FGDC_code | " 16 Stri CVD variabl [ TRUE |30.3.12 FGDC logi bol ref Int edding. Specify units in
more mysterious. Dashed lines could represent decreased confidence because a contact was mapped with binoculars or air photos, was poorly exposed, sect_poly ovgon - Dip Short | variable [nul] | TRUE | [nuill, 45, 56, etc, (0-90) Value of dip e o |E¥prarpe | [ndl pumber. e et ThickUnits
' . . . . . . . . XsectBound Polyline Integer - - : : : : : FLDAXISPLG FoldAxisPlunge Short | variable [null] TRUE | [null], 45 Fold axis plunge. - . - - — - - -
wasn't well located in areas of low rellef, Oor was 1nterp013ted. The main pTOblem with the standard line types used on paper geOIOgIC maps 1s that there sectLines Polyline Description Symbol Feature Classes & Attributes Comment FaultGen FaultGeneration 50 String | variable [null] TRUE | [null] unspecified, unknown, early, Relative fault age based on LineClass | LineClass 24 String contact | FALSE a’oar;ttailrt‘:;, fr?‘L;I;JEE)razglaerg?:::é?i::I,irr::fas_sunit Basic class of contact. Integer Protolith 255 String | variable [null] TRUE | unspecified, pelite, sandstone, basalt, etc. Induration of unit.
. . . . . . . . " } ; : . ; late, Laramide, Neogene, 1, 2, 3, 4, | meso/macroscopic relationships ! ! ! i i ifi Provenance |" 255 Strin variable null TRUE westerly, easterly,northerly,southerly, San Juan Mts Provenance of unit.
_ ) [linetype]-probable, concealed [Lith_Contacts, Fault_line, Note: For the Concealed_Contacts feature class, there is no MeasMethod | MeasurementMethod | 50 String | CVD fixed [null] TRUE | unspecified, measured, compass Method of measurement. 9 [null] Y, Y, Y, Y,
are multlple mter related attrlbutes than can be effectlvely SymbOhZCd Wlth SUCh a Slmple SyStem Of hne types' XsectSymbl Point Fold_line] need to specify Exposure. etc. IDmethod |" 50 String field TRUE | unspecified, field, photo, vegetation, The basis for identification of this sight, visual average, compiled, photo ) . . ) . ) . ) . i . .
XsectTics Polyline -8 . . Eine;:_éass:"contatc):t{)flault/foId" FltSurface FaultSurface 20 String | variable [null] TRUE | unspecified, unknown, gouge Type of surface measured evidence subsurface, aeromag, gravity, seismic, feature. interp senEnvrmt | Geneticknvironment | 255 Stmg | varbie tnatl TRUE Iuar::Su[;ifi:I:da:IE:\igak’ﬁ'ﬁ'!ﬁglar:"\aﬂsusw\fllégtlﬁmcg:alu%%h:rnérust (pE;r:jeut(I:ce(IjEnuvr:irtonment et
. . . . . . . . . . o - o Confi ence:"pro abe" | rtadriatc | Faditouriactc 1 U P othng | vdlidbie . ’ ’ 1 e . Ivti |, lid , t : , tc. : ’ , , ’ ’ .
We chose to attribute linear features using a combination of two attributes, 1) Exposure (exposed, obscured or intermittent, concealed) and 2) Scientific » Exposure="concealed" slickensides, pseudotachylite, hackle analyreel, 1ear, Temote sensng, LocAccType | LocAccuracyType | 50 String | variable [nuil] TRUE | precision gps, handheld gps, good | Accuracy of position. middle crust, mantle, etc.
fi b 1 f 1 h 1 1 f' 1 f f 1 1 1 h f 1 1 1 TABLES marks, rib marks Confidence | " 16 String certain | TRUE | unspecified, certain, probable, uncertain Confid ding th topo, poor topo, planimetric, survey, GenLndform | GeneticLandform 255 String | variable [null] TRUE | unspecified, delta, point bar, dune, reef, piedmont Interpreted landform
i i t i i 7 ’ ’ 7 ’ 7
Con ldence com lnlng con ldence regardlng the existence and/Or ldentl 1cation of a feature (Certalna prObab C, U,l'lcertaln). NOte that Tor Slmp ICIty’ P I @ 1 K Thickness " Single | variable [nuil] TRUE | [thickness] Thickness of gouge/ fault zone. egigtlarfgg/?dr:r?t?f?c;r;%n :nd position g;:t?nig\?ec?er;]&izs’ triangulation, debris flow, alluvial slope, reef, delta, deep-marine, associated with
L : : L : : _ . ) . ) . ) of this feature. shallow-marine, near-shore, intertidal, etc. depositional environment
positional accuracy is not recorded for lines and does not affect our symbology (positional accuracy can be recorded for points along the line however). Geochronology ThickUnits 8 String | CVD fixed [nul] | TRUE | meters, cm, mm, feet, inches Units of thickness. LocAccMens | LochccuracyMeasure | 16 String | variabie - TRUE | EPE(m), PDOP Crteri for deterimining accuracy (if applicable).
Another recason fOI' not attrlbutlng locatlonal accuracy 18 that it qUICkly becomes very dlfﬁCUlt to create a Workable ﬁeld Symbology fOl‘ usc on paper ﬁeld Images iio sl FGDC line | " 16 Strin [null] TRUE 1303.12 FGDC geologic symbol reference CtType ContactType 50 String | CVD variable | [null] TRUE | contact: unspecified, conformity, Type of basic contact (fault contacts of position. DepoSyst DepositionalSystem | 255 String | variable [null] TRUE | unspecified, unknown, piedmont, axial-fluvial, Depositional system that
Lithology Lo e - 9 = b g gic sy paraconformity, disconformity, are null because they are described in LocAccVal LocAccuracyValue Single | variable [null] TRUE |15 Numeric measurement of transitional, lacustrine, eolian, debris flow, alluvial slope, | produced unit (if
maps. : nonconformity, angular unconformity,; fault: | detail elsewhere). locataion accurac reef, delta, deep-marine, shallow-marine, near shore, applicable).
p Sampl . e [null]; intrusive: [null], dik dational Y beafcl? eltc ‘ ne: shal - " feable)
amples H P H H _li P H 0 nullf; iNtrusive: |nullj, dike, gradational: ’ .
p [inetype]-uncertain, exposed [Lith_Contacts, Fault_line, FRLNnType FaultLineType 16 String [null] TRUE slickenline, ext-lineation Type of linear fault fabric element. conformity, extent; mass wagsting: landslide, DsplyScale DisplayScale Long CVD fixed 24000 TRUE |0, 24000, 50000, 12000, 6000, Denominator of display scale: S pa 128 S o - TRUE i ; ( Grand C S K (
Sources Fold_line] FltLnSub FaultLineSubType 16 String [null] TRUE | unspecified, Subtype of linear fault fabric element slump, debris flow; intra-unit: flow boundary, Integer 100000, 250000,500000, 1000000 | display feature at scales larger uperGroup | " tring | variable nu unit is part of a supergroup (e.g. Grand Canyon upergroup rank (not
TOpOIOgy Surfaces ¢ : * LineClass="contact/fault/fold" Slickenlines: scratch-gouge, ridge- | of specified type. distinctive bed, etc. than number specified (=< Super Group) used in NM yet)
L ¢ Confidence="uncertain" ; , denominator). Zero indicates . . . o
. . . . e Exposure="exposed" g;‘;g:;ai“ﬁ:eegggﬁz L1, 12, 13, L4 CtGeometry | ContactGeometry | 50 String | CVD variable | [null] TRUE unspgcified,_ inclined, hprizo ntal, vertical, Geometry of contact. data that should never be GeoGroup | Group 128 String | variable [nul] TRUE Madera i;oeureggngB&%rsvlgﬁd')s @
We have defined a number of important topology rules that should be valid for any geologic map. Most of these rules are obvious: no gaps between ) etc. oy ear, Intertonouing, butress, wavy, displayed.
. . . . . . . e . . . " ; ; . A P Formation " 128 String variable [null] TRUE Los Moyos Formation rank
] ° " - . SourcelID 128 String variable [null] unknown; unspecified; Smith, 2006b | Feature level metadata (who
polygons, contacts must overlie polygon boundaries, contacts can't dangle etc. These rules help identify and fix inevitable digitization errors. Other rules o frend Toger | noe 0360l 1 TROE ) nuill, 345 frend of sickenines CtNature | ContactNature | 50 String | CVD variable | [null]l | TRUE | unspecified, sharp, gradational-gradual, Nature of contact.. [variable] mapped this); related to Member | " 128 String | variable | [nul] | TRUE | Wid Cow Member rank
. . . . . . . . .. gradational-intercalated, soil, stylolites, bibliographic detail
require that fold and fault measurements should line on their respective line types or be marked as exceptions. These exceptions will additionally have an 0 PLUNGE : Short | range 0-90 [l | TRUE | [null, 45 drapes paleotopography, chiled margin, Lithosome | " 128 Sting | variable  |[nul] | TRUE |A Lithosome 1D
b HM dF " FALSE h h 1 b b l d . ) - Integer Plunge of slickenlines. intermingled, indistinct, etc. Comments " 255 String | variable [null] TRUE | description Comments about this particular
g—r feature. E " 24 Stri CVD fixed 1 TRUE Ph ic, Prot ic, Arch , Had Geologic E f unit
attribute appe eature’ set to SO that t €y can c€asily b€ Symbpol1zed aS minor structures. . — - -~ Y - e T3 193 o) R —— - Name " 50 String | variable [null TRUE | great unconformity, K-T boundary, etc Feature name (will generally be NULL) on ring ixe [null] anerozoic, Proterozoic, Archean, Hadean eologic Eon of uni
ake o range U- nu ’ 7 (U= ake or slickenlines rrom strike Era " 128 String [null] TRUE Cenozoic, Mesozoic, Paleozoic, Neoproterozoic, Geologic Era of unit
. . . . . . . . . . [linetype]-uncertain, [Lith_Contacts, Fault_line, Int imuth (right-hand rule). DsplyScal DisplayScal L CVD fixed 24000 TRUE 0, 24000, 50000, 12000, 6000, 100000, D inat f displ le: displ i i
A more fundamental topologic relationship exists for point data that can have measurements for both planar and linear data, like faults with slickenlines, termrtant O | Foid ] reoer azimuth (right-hand rule) SPYSERE | TEPRYResE mteger | 250000,500000, 1000000 feature at scales larger than number e e aoarehean,
. .. . . . . . . __,_‘?.—‘ - . o LineClass="contact/fault/fold" DipSeparat DipSeparation Single | variable [nuli] TRUE |34.3 Stratigraphic separation down dip. specified (=< denominator). Zero ! !
fold axial planes and fold axes, foliations with extension lineations, or bedding with paleocurrent vectors. For all these types of features, planar and - * Confidence="uncertain” . . ; . . - . ; indicates data that should never be . Period " 128 Sting | CVDfixed |[nul] | TRUE | Quaternary, Neogene, Paleogene, Tertairy, Geologic Period of unit
. ) . ) . . ] ) . o Exposure="intermittant StrikeSep StrikeSeparation Single variable [null] TRUE 24.7 Stratigraphic separation along strike. displayed. FOld llne ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Cretaceous, Jurassic, Triassic, Permian, Carboniferous,
linear data resides in the same record. Of course, there are many ways to store such a relationship in a database, but this method is by far the simplest to — SepUnits | SeparationUnits 16 String | CVD fixed [nul] | TRUE | [null] unspecified, km, meters, cm. | Units of separation. po— o P r— e Tremn 19997 eature lovel metadata (who manped — Devonian, Silurian, Ordovician, Cambrian, etc.
See and understand When editing OI- Viewing the database. Many Other geologic data models Store One point for a fault plane and another for the f . mm, mlles’ feet’ inches ' thls) Thls feature ClaSS represents mapped fOldS. Measured fOld data iS recorded as pOlIlt data in foldipOIIlt Whlch he along these lines. Deﬁnition queries WIH be EpOCh " 128 Strlng CVD fIXed [nuII] TRUE H0|0cenl PIeiStocener P"ocener Miocener O"gocener GeOIOQiC EDOCh of unit
MeasMethod | MeasurementMethod | 50 String [null] TRUE | unspecified, measured, compass Method of measurement. Comments | " 255 Strin ) . ) required to split out the FoldClass attributes since ArcGIS can only symbolize on permutations of 3 attributes. Eocene, Paleocene, etc.
. . . . . . . . ) ) - g variable [null] TRUE Free text Comments about this particular
slickenline in that plane. It then becomes very difficult to extract this key data from what is really a single data point. 0 sgh, visul average, complec feature. Age " 128 Sting | variable  |[nul]l | TRUE |e.g. Abian Geolgic Age of unit
p—— el . . - Length Field . Allow . i . : . . . . :
. . . . . . —— ® LocAccType | LocAccuracyType 50 String | variable [null] TRUE | precision gps, handheld gps, good Accuracy of position. Field Name Field Alias (text fields) | Type Field Value Default Nulls? Attributes / Examples Description / Notes MaxAge 128 String | variable [null] TRUE e.g. Aptian or numeric age Ma.éqmum geolgic Age of
Our line feature classes are structured somewhat differently than other data models. Lithologic contacts are separated into two feature classes: fopo, poor topo, planimetric, p——— " P Prw— — T —— uni
. . . . . . . . . [linetype]-uncertain, concealed [Lith_Contacts, Fault_line, Note: For the Concealed_Contacts feature class, there is no survey, map and compass, —code ring Y2 variabie nu U geologic symbol rererence MinAge " 128 Strin ariable null TRUE e.g. Cenomanian or numeric age Minimum geolgic Age of
Lith Contacts and Concealed Contacts. Additionally, faults are stored and fully attributed in Fault line rather than being combined with contacts as in R 0 P » T8 Foll_l_d_grlle]_" : :'f :tf LT Specty Bxposure. 3 - triangulation, distinctive feature number. g 9 |vari [l 9 fan or numeric ag Minimum geolgic Ag
the NCGMP09 model. After faults are attributed, non-concealed faults (that participate in polygon topology) are copied to the Lith Contacts layer where ' * Confdence—runcertant LocAccMeas | LocAccuracyMeasure | 16 String | variable [null | TRUE | EPE(m), PDOP Criteria for deterimining accuracy of Geometry 1" 24 String P A e antiorme oimtame: o o e o AgeBasis | " 255 Sting |variable | [null | TRUE | fossis, geochron, position, etc Basis of age
— o Exposure="concealed" position. R rer 4 . " ! determination
. . . . . . . . . . . synformal anticline, antiformal having a field for shape and one for .
they will retain their LineClass attribute of 'fault'. Before building polygons, the Map Boundary polyline is also copied to the Lith Contacts layer and D uunns 2.. LocAccVal | LocAccuracyValue Single | variable [null | TRUE |15 Numeric measurement of locataion - cl - . yncine younging because having "synformal reobetel 1 * o8 Strimg_|varable | [all | TRUE | sample infofink to best date data Isotopic date 1D (inks o
. . . e ® . ® accuracy H syncline" on a map legend seems like Date Detail
the topology is validated. Faults that dangle are deleted from the Lith Contacts layer and any other topology problems are fixed. When there are no - — 1 T B TP e Eiouromm—m—r eature Class: Feature_point overkil). ate Detal)
. . - . . . . . . splyScale isplayScale ong CVD fixed , , , ’ ’ enominator of display scale: display - ., - - - - UntThckMin | UnitThicknessMin Double | variable [null] TRUE Minimum thickness of unit
topology errors -- and no exceptions -- po]ygons can be built from the Lith Contacts layer (and attributed using thh_poly label points if present). 9 Integer 100000, 250000,500000, feature at scales larger than number This feature class represents point locations of distinct physical or geologic features of interest that are neither linear or planar such as fumaroles, fossil Confidence 16 String certain | TRUE | unspecified, certain, probable, . _ — : : : :
— — i sile e 1000000 specified (=< denominator). Zero . . . . . . . uncertain Confidence regarding the UntThckMax | UnitThicknessMax Double | variable [null] TRUE Maximum thickness of unit
'). o v * " ® indicates data that should never be localities, volcanic vents, springs and the like or locations of key outcrops/good exposures. Extensive datasets collected regarding these features should be existence/identification and position of
] ] L ] . %y displayed. linked to this table via Feature_ID. this feature. UntThckTyp | UnitThicknessTypical Double | variable [null] TRUE e.g. 345 Typical thickness of unit
LIthO|OgIC ClaSSIflcatlon SourcelD 128 String variable [null] unknown; unspecified; Smith, Feature level metadata (who mapped - . : - — : ThickUnits ThicknessUnits 8 String [null] TRUE m, ft, etc. Thickness unit of measure.
2006b [variable] this); related to bibliographic detail Field Name Field Alias (tel;:nf?(:lt:is) ;'ye;: Field Value Default Ie:-:ﬁ:.', Attributes / Examples Description / Notes Exposure 16 String | CVD fixed [null] TRUE ggigzgmd' exposed, obscured, Exposure of this feature at the surface.
We chose to proceed from very general lithologic attributes to more specific attributes: : : ot  parti ' SourcelD | " 128 String | variable | [nul] Feature level metadata
p ry g g p Comments 255 String | variable [null] TRUE | description I(’:ec:t]lr:;ents about this particular FGDC_code | " 16 String | CVD variable [null] TRUE |30.3.12 FGDC geologic symbol reference FoldLnType | FoldLineType |50 String | CVD fixed [null] TRUE | unspecified, syncline/anticline: hinge | Fold line type. unknc;wn;hunspecigied; SITitZ, 2006b [varia(l;le]. (who mapped this);
’ number. line, axial trace; monoclines: Specify when attributes like description nee related to bibliographic
1 + (L1 inflection, synclinal bend, anticlinal attribution. detail
thhClaSS. (thhType) FEATURE_ID ' 50 String variable [null] TRUE outcrop name, landmark name, Feature ID; should be separate :;r,]er?g on syncinalbent, anticina el
spring name, vent name, etc. from Station ID, i.e. if data is . ) ) )
. e1e e . . eqe e . collected from a feature, that Attitude " 20 String [null] TRUE | unspecified, unknown, upright- Fold attitude defined by plunge of the Comments 255 String | variable [null] TRUE Comments about this
o Sedlmental‘y: (SlllClClaStIC, leCd, nonSIhClClaStIC) station data should go into Eorizontall, upll"igh(tj-pllunging, inclilnedd- hinge and the dip of the axial surface. particular feature.
Fabric_point or Data_point orizontal, inclined-plunging, reclined,
re bent,
o Volcanic: (laVa flow, dome, ash VOlcaniCIaStiC) . LargerFtr LargerFeature 50 String | variable [null] TRUE | Jemez Lineament, Xs, Pa Larger feature composed of this cumben
. ’ s s Feature Class Fabric Oint Fault_llne feature. ShowPlunge | " short CVD fixed [null] TRUE | [null], 1 [single], 2 [double] gpecifie? if ;illznge Iarrows s)hcl)uld be
M integer awn, fo single arrow), line ma
. . . . . —p ) o . . . . FeatrClass | FeatureClass 50 String unspecified | FALSE | unspecified, landmark, volcanic, | Class of feature. ? n;ev; to b; flippleg fo rrgor;l—ectl displa;l_
o Intrusive: (plutonlc, hypabyssal, dlke, SIH) This feature class represents mapped faults, joints, and shear zones (measured fault orientations are in fault_point). Fault data such as measurements of fault spring, breccia, distinctive clasts,
This feature class represents points of measured planar and/or linear geologic fabrics, such as attitudes of sedimentary bedding or foliations, but planes and slickenlines are recorded as point data in fault_point which, for mapped faults, lie along these lines. Fault annotation can be handled by fault_point. fossil locality, key| locality, hgood FoldGen FoldGeneration | 16 String | CVD fixed [null] TRUE [Fgu"g‘lunSpeCifiGd, unknown, F1, F2, | Would be t:jafSiSIdfOI’ symbology for
. : : : : excludes fault plane / joint data and fold data (which are treated separately). Foliation measurements taken within discrete shear zones with good shear Particularly good and/or important exposures of faults could be recorded as point data in Feature_point and assigned a special symbol along the fault. Node exposure, control point, photo ' superposed folds
. - : : . . . " . . ) location, ) . i i : o .
° Metamorphlc (metasedlmentary’ metavolcanlc, metap lutomc, unknown p I'OtOllth) criteria should be recorded in Fault_point. order for faults should be set such that the right side of the fault is down for every fault type (except purely strike-slip faults). ocation, ete TypeEvidnc | TypeEvidence | 20 String [null] TRUE | unspecified, map pattern, minor Geologic evidence used to determine Table Name: Sources
FeatrType FeatureType 50 String variable TRUE vent, pedernal chert, spring Type of feature of specified folds, observed, subsurface, fold type.
* e . . . 14 : . mound, autobreccia, cliff, etc class. geophysical, multiple criteria
o Anthropogenlc. (dlsturbed land, artificial ﬁll, talhngs, dump) Field Name Field Alias (tel;;nf?:ll:js) .':;:3': Field Value Default Ic::ﬁ:.', Attributes / Examples Description / Notes Field Name | Field Alias Length Field | Field value | Defautt | AlloW Attributes / Examples Description / Notes - . — : : : — : This table records bibliographic data cited by the SourcelD field in various other feature classes.
: (text fields) | Type Nulls? FeatSubTyp | FeatureSubType |50 String | variable [null] TRUE | as needed Subtype of feature of specified MapAsymm | MapAsymmetry |16 String | CVD fixed [null] TRUE | hinge, sinistral, dextral, M-fold, Map view asymmetry of fold
. . . . .. . . . . . . " : ; ; - type. FoldMapAsymmetry Z-fold, S-fold
FGDC_plane 16 Strin null TRUE |30.3.12 FGDC geologic symbol " : P
The most specific lithologic attributes are divided into PrimaryLithology and SecondaryLithology which could either use uncontrolled terms or use the P ’ (ol reference number. FEDC_code e St [nulll | TRUE 1 30.3.12 o beologic symbol reference Locaccype | LocaccuracyTvoe |50 st | varobe il |TRUE | precision gps, handheld gps, | Accuracy of postion. Folstye |- 24 stng | v fixed [nl] | TRUE | unspeciied, 1A, 15 (parali), 1C, 2 | Fokd style based on various fold Name | FieldAlias | LenOth | Field Type | (N | Defautt | (I0%) Attributes / Examples Description / Notes
NGMDB VOC&bUlarleS. StationID " 50 String variable [null] [null], to link to notes, photos, etc. Station ID (if specified) LineClass LineClass 50 String fault FALSE | unknown, fault, fault-scarp, fault zone, Class of linear deformation structure. gf;?,?n,,tgtﬁ% F;(L),(r)\,ret; p:{ap and (kférllzrc)dtg; 52%;0 g'pf:#It;E)izd' classification schemes. Sourcel D " 128 String variable | unspecified | FALSE Mclntosh et. al., 2003b basis of relate from SourcelID from
TRUE jboint,_jointset, fr:acture, fractull—e z_tone, compass, t’riangulaéion, tight’, isoclir’\al, obtl’Jse, diéharm(;nic, other tables and feature classes
.. . .. . .. . reccia zone, shear zone, mylonite, distinctive feat cylindrical, non-cylindrical, conical . . : : .
In addition to a long Text field for UnitDescription, we also include a ShortDescription field suitable for the map legend. RockType | " 16 String | CVD fixed sedimentary | TRUE | sedimentary, volcanic, intrusive, Rock type: utramylonite, pseudotachyite, shear snctve Teatre e e : FirstAuth | FirstAuthor | 50 String variable |[nul]  |TRUE | McIntosh W.C. First Author
metamorphic, unknown sedimentary, volcanic, band LocAccMeas | LocAccuracyMeasure | 16 String | variable [null] TRUE | EPE(m), PDOP Criteria for deterimining Facing ' 16 String (null TRUE | unspecified, unknown, upward, Facing where known (direction OtherAuth | OtherAuthors | 255 String variable | [null] TRUE | Peters, L., Koning, D.J Other Authors (semicolon delimited)
. m2gamnisIrcprw?clIafic:;ﬁa?t'ioonr IDmethod | * >0 String | CVD variable | field TRUE | unspecified, field, photo, vegetation, | The basis for identification of this feature. accuracy of postion. fownnard, see-vergence ﬁgkaasr?foiﬁr?ﬁﬂrﬁfﬁzs!'yslg-”vnfrzznce Titl " 255 Strin variable | [null] TRUE | Titl f wl rk I Ref tit
Geo|og|c Events determines symbol set evidence subsurface, aeromag, gravity, seismic, LocAccVal LocAccuracyValue Single | variable [null] TRUE |15 Numeric measurement of for inclined folds. € 9 ariabie u € ot wo ererence titie
analytical, lidar, remote sensing, etc. locataion accuracy PubDate PublicationDate ShortInteger | variable | [null] TRUE date of publication Publication date
. . . . . . PlaneType |" 25 String bedding TRUE | unknown, unspecified, bedding, Type of planar fabric. Confiden . 16 Stri VD fixed o TRUE fed. cortal babl tai - - i YoungCrit YoungingCriteria | 16 String | CVD fixed [null] TRUE unspecifieq, graded beds, cross beds, | Younging criteria used.
A geologic events table as specified in the NCGMP09 model is not currently part of our model. However, features like faults have attributes for Ancestry folation, volc-lzyer, flow bandng, fow onfidence g | ¥R ixed certain Hnspeclied, certain, probabie, UnCertai | confidence regarding the RotaAngle | RotationAngle A b [nui] TRUE (45,278 Symbol rotation angle strat relations, etc. RevDate | RevisionDate date variable | [null TRUE | date of latest revision Revision date
. . . . . . . . . Op, magmatic follation, dike, vein existence/identification and position of Vergence " 16 String [null] TRUE | N,NE,E,SE,S,SW,W,NW Vergence of fold (the orientation of the DocType " 50 Strin variable | [null TRUE new work, Map, Serial, Book, Thesis
. - - : I NE/E,SE,S5,5W, W, , , , , / Document type
and LastActive. Our Lithology table has attributes for min/max/preferred age, GeneticEnvironment and DepositionalSystem. Having all geologic features PInSubType | PlaneSubType | 25 String - TRUE | unspecified. contact, tabular bed. Sub-type of planar this feature. DsplyScale | DisplayScale Long [ VD foed 24000 | TRUE |0, 24000, 50000, 12000, 6000, | Denominator of dply scak: vourohs et nhen st yp 9 [nuil] new worl Map, Seria, o yp
. . : : : : : . : FabricPlaneSubType cross-bedding, graded bed, lamination, | fabric of specified type. ' ' ' -~ vertical).
linked to attributes about their geologic history sounds like it could be very useful, but that may be extremely difficult to implement. ! . . . " . 1000000 than number specified (=< Format " 50 Strin variable | [null TRUE , GIS-data, digital-format, journal- | Formt ref iginall
g g ry ry s y y p \ézrv?évl;n;gcfog?t:t&t;,ejoérzihgséd%, Exposure 16 String | CVD fixed [null] TRUE ggigzgllf:jd, exposed, obscured, Exposure of this feature at the surface. denominator). Zero indicates NAME " 50 String | variable [null] TRUE | Hondo Syncline Fold name (linked to point tables) g [null] sfgg;ﬁ;&;ﬁer ata, digital-format, journa r;grar\sezeisrence was originally
e ! " ! data that should never be
P cLenUIatlontdea;'vagZ' ahgfned [ FaultType |" 16 String | CVD fixed [null] TRUE | [null], unknown, dip-slip, strike-slip Type of fault. Dip-slip includes: normal displayed. StructRIf StructuralRelief Single | variable [null] TRUE | amplitude of fold Structural relief of the amplitude of the Publisher | " 128 String variable | [null] TRUE NMBGMR, USGS, Elsevier, Geological Publisher
AttrlbUtes Fv:i:?girlz: rso’ciéglrp\)ee],r;ﬁc;(tfoenc e T oblique-slip. reverse, thrus_t. Use _o_blique-slip when a SourcelD " 128 String variable [null] TRUE "Smith, 1999a" Feature level metadata (who fold: Socienty of America, etc.
. . L . . . interpretation, etc. SubSlipSense is specified mapped this) Units " 16 String [null] TRUE un_lspeCfified,_kn;], meters, cm, mm, Units of structural relief. Series 50 String variable | [null] TRUE GM, OFGM, Misc. Investigations, OFR, Series
Almost all attributes in our model are human-readable text. This is less space efficient than using numeric codes and precludes the use of ArcGIS Incination | Inclination 16 String | CVD fixed ncined | TRUE | unspecified, inciined, vertical, Description of slipSense | " 16 String | CVD fixed [nul] | TRUE | [null, unspecified, unknown, normal, | Dominant slip sense; "right side” down is commare 1+ - stng | variabie o] TRUE | descrption Comments about this particuar miles, feet, inches Geology, GSA Bulletin,
. . . cpe horizontal, overturned inclination; used to low-angle normal, reverse, thrust, the convention for every type (only feature DsplyScale | DisplayScale Long | CVD fixed 24000 TRUE | 0, 24000, 50000, 12000, 6000, Denominator of display scale: display Volume ShortInteger | variable | [null] TRUE 22 Volume number
subtypes, but it makes the database much easier to comprehend, especially if it has been exported to a shapefile. Many of these have coded value determine symbol dextral, sinestral, Right-side down specified when FaultType is unknown) -- : Integer | 100000, 250000,500000, 1000000 | feature at scales larger than number
. . . . . . e T .. type. node order may need to be flipped to set specified (=< denominator). Zero SubVolume | " 8 String variable | [null] TRUE [null], a,b,c, III, etc Vub-volume number
domains that provide pick lists for acceptable attributes. Aliases show the text used as the code within brackets to facilitate editing when more than one . : : - : this correctly. indicates data that should never be : ) < -~ " A A
. . : . u u ified, mudcr: , i rks, u r - - - - - - isplayed.
feat ttributed with the ArcMap field calculat F t “ob d” 1 de that has the alias: “[ob d]: Int ittantl d/ surece » I e TR SZEpcicsiifj tr?cedfcoggill(ss, gepoﬂfg?ga ks ;rgfsgﬁcigs plane SubSlipSns | SubSlipSense | 16 String [null | TRUE | [nul], unspecified, unknown, normal, | Subordinate slip sense (see above) displayed = S . i —— o p—
cature 1S atirioputed wi ¢ Arciviap 11€lda caiculator. ror mstance, ooscurc 1S a COode€ that has tne alias: [O Scure ] ntermittantly exXposce Contact, otc. Igw_ar}gle norm?h;exersz’ tQFUSt, Feat I SourcelD " 128 String | variable [null] TRUE | "Smith, 1999a" Feature level metadata (who mapped Scale Integer variable | [null] TRUE 24000 E’\eanpo::géz‘-:;?];:f absolute scale of
. extral, sinestral, Right-side down cature I11ne this) :
obscured by colluvium”. PlaneA " 16 Stri iabl I TRUE ified, fining-up, fining-d A try of pl -
y aneAsymm ring | variable (nuil] :irr:ss?set(ﬁ;:,edé;?;g% g,p,Z,u;,llrllgetcown, fasg/r?g.me ry of planar SlipBasis " 128 String [null] TRUE ugspeciﬁded,fpwap platkterrlw, minor faults,h Basis foErI dt;etermination of domipant slip Comments | " 255 String | variable [null] TRUE Comments about this particular ISBN 16 String variable | [null] TRUE ISBN number (books)
. . . . . . . . : : : : : observed offset, slickenlines, geomorphic | sense. Elaborate in comments i This feature class represents linear geologic features like ashes, marker beds, or dikes that do not have sufficient area to be mapped as polygons. Features that feature. ISSN " 16 Stri iabl I TRUE ISSN b odical
Some feature classes like DataPoint are just containers for the location of point data that can be attributed in separate tables as needed. In general, Strike . integer | vartl [l TRUE | [l 256, 123, et peimih of sk (raht evidence, vegetaton Ineament, | necessary. are not linear and don't occupy enough area to be mapped as polygons can be recorded as Feature_points. ; - . e Va”able E"””i — ; (”“m Ieor:)pe”"d'ca sf) :
. . . . . _ - : | Hian ’ ’ DOI " 1 tring variable nu TRUE URL of DOI DOI (Digita ject Identifier
Domain multiple criteria, etc.
however, most feature Classes have e falrly COInprehenSlve set Of attrlbUtes. These Could be eXpanded as the need ArISes. AnOther approaCh 15 fo use DipDir DipDirection Integer | variable [null] TRUE | [null], 166, 123, etc Azimuth of SlipRate " Single | variable [null] TRUE |10 Slip rate on fault segment. Details in Field Name Field Alias Length Field Field Value Default | ooy Attributes / Examples Description / Notes Resvalue ResolutionValue >ingle variable | [null TRUE 15 (for raster data) Raster resolution value
. . . . . . , 166, 123, etc. : text fields) | T Nulls?
eXtended attrlbutes as used by the NCGMPO09 and ESRI GCOIOglC Mapplng Template. This aHOWS for uncommonly used attl‘lbutes to be StOI‘Cd ma Range (0-360) dip-direction. topologically related point data or in (text fields) | Type = ResUnits ResolutionUnits | 16 String variable | [null] TRUE e.g. meter, cm, foot(for raster data) Raster resolution units
separate related table. In these models, one table is used for extended attributes for all feature classes by relying on user-maintained keys specifying the comen iichs not alowed. e T MO repecode ° Stng |Cvbverabe ([l | TRUE 15032 FEDC geologic symbolreference number. Meda  |" 24 Sting  |variable |[null | TRUE | fim, mylr, paper, field sheet, scribe sheet, | Media reference is stored on
. N - - - which is not allowed. ' ’ ' ’ ’
. . . . Dip " Integer | variable [null] TRUE | [null], 45, 56, etc, (0-90) Value of dip. LineClass " 50 String unspecified | FALSE | unspecified, ash, lapilli, tephra, Class of mappable linear geologic feature. paper map, GIS-data, digital-format, other
R SlipUnits " 20 Strin variable [null] TRUE mm/yr Units of slip rate. FeatureLineCl ker-bed, flow, [intra-unit
parent feature and the parent feature class. This approach seems difficult to manage if a large number of extended attributes are used. Perhaps feature Range NP 2 = _ng oo T Pecoz ——— ot nar:n ST eatureLineClass marker-bed, fou, [inra-uni] Largerork |- oo String varable |Inall | TRUE | reference b of larger work Lorger ok te referece my be
. . . . . . . . 'AME rl vari u -PIcuril u ur W I r i
classes could have rarely used and extended attributes in a dedicated table and use one-to-one relationship classes to maintain the link between features Younging | " 16 String | CVD fixed [null] TRUE | unspecified, unknown, assumed, Determination of ’ most features) Y margin T - - B e — - y ¢ (intemet or intraned) :a tl'ok Rl to exterm
. . . . . . . . . ‘aht rturned. dio-di ing "vector'. " ; : s . : ; otlin ring variable | [nu ink to source document (internet or intrane otlin o external resource.
and attributes. For instance, Fabric point could store rarely used attributes and extended attributes in a table called Fabric pt attr. This wouldn't rely on (dip-direction for vertical bed indicates | DipSeparat | DipSeparation Single | variable [ul] | TRUE |34.3 Stratigraphic separation down di. Geotb e String | variable undefined | FALSE | b, Ti etc eted to ot speciic Mo Eo oD
. . . . . . — . . younging direction) Negative 1 = NULL which is not allowed. Conversion 255 String variable | [null] TRUE b ot fet taken t
- LA " 16 Stri iabl Il TRUE Tb, Ti?, etc. includ i escription ot stéps taken to
user-maintained datab?tse keys and would allow for automatic deletion of attribute data when the parent feature is deleted. The downside of this approach T IV ——— strmg | YD varible - TRUE | umspecified. graded beds, cross beds, | Younging criteria used, StrikeSep | StrikeSeparation Single | variable (ull | TRUE |24.7 Stratiraptic separation aong strke. IDBEL _ i Strlng Z?/rl; e . En:j ] e i fe;: - ::ubes q:erle;s . digitally capture or convert this data.
trat relati , etc. v = which I wed. metho " ring CVD variable ie unspecified, field, photo, e basis for identification o is feature.
Would be more tables mn the geOdatabase' FGDC line |" 16 String [null] TRUE Z(;a3 :eza —— FGDC geologic symbol SepUnits SeparationUnits | 16 String [null] TRUE | [null] unspecified, km, meters, cm, mm, | Units for seperation attributes evidence \g/fag\figstigg{s?igs:r;:Icyetgcaaler;)dn;?g, Comments | " 255 String variable | [null] TRUE Comments about this particular
- o reference number. miles, feet, inches remote sensing: et ! ! reference.
Correlation Of Map U nitS (CMU) LineType " 25 String [null] TRUE | none, extension lineation, intersection | Type of linear fabric. FItDipDir FaultDipDir 8 String [null] TRUE | unknown, vertical, General Dip direction of fault segment. Confidence | " 16 String | CVD fixed certain TRUE | unspecified, certain, probable
lineation, magmatic lineation, flow N,NE,ESES,SW,W,NW T uncertain Confidence regarding the
. . . . . g eq-e . . . . lineation, fluvial paleocurrent, eolian N L . . . . - L . existence/identification and position of this
We don't currently encode the correlation of map units diagram within our geodatabases. The flexibility of producing custom diagrams in a graphics paleocurrent, apparent dip, etc. DipDirBsis | DipDirBasis | 128 String TR e e ar, artert, | Basis for determination of dip direction. feature.
: 14 {7ati i i LnSubT LineSubT 25 Stri I TRUE |L1,12,13,14,L0-1,L1-2, Subtype of linear fabri data, magnetic data, seismic data .
program is somewhat offset by the utility of standardization as advocated by the NCGMP09. The encoding scheme in the NCGMP(09 seems rather nSubType | LineSubType ring [rul] L2, L4 01, L2, | Subtype of fnear fabric po— " - - -~ YR vy F— P ———— Exposure | 16 String | CVD fixed [rul] TRUE | unspecified, exposed, obscured, | Exposure of this feature at the surface. Feature Class: Data_point Table Name: Samples
. . -ation, ’ ncestry ring | variable nu aramide reverse ncestry of reactivated fau concealed — .
complicated for practical use however. margin, ripple crests, cross beds, tool
p p marks, flute casts, streaming, etc. LastActive " 128 String | variable [null] TRUE | Pleistocene most recent movement LineType " 50 String variable [null] TRUE Type of linear geologic feature of specifed his £ 1 ds the 1 . f 1 . d point d h : I bl h as field coll d . .. . . . . . A
- . . unspecified, fall, surge, reworked, | class This feature class records the location of samples or non-oriented point data that are not uniquely mappable (such as field collected provenance, This table is just an example of a generic sample analysis table that could be linked to Data_point. It is assumed that it will have a user defined structure
Trend Integer | variable [null] TRUE | [null], 166; (0-360) Azimuth of Trend. DsplyScale | DisplayScale Long | CVD fixed 24000 |TRUE |0, 24000, 50000, 12000, 6000, Denominator of display scale: display egmatite, quartz. carbonate ' grain-size, or permeametry measurements). These points may coincide with point data in other feature classes and will be related by StationID. This and will relate to spatial entities in point feature classes via StationID.
: : Range Int 100000, 250000,500000, 1000000 | feature at scales larger th b pegn o At ¢ o : « ; « : p P
Relationshi P Feature Classes Do n?ain nteger ' ' ' sez c”igiz ; (fc<a c?:ng:glienrato?';‘ ”Z‘:ETO er basalt, andesite, rhyolite, [crater] feature class is intended to represent just the location of data points and should be linked to a user-defined external data table (or the images table) that
oPe o i margin, [flow] margin, etc. contains details on the samples. For multiple samples from a single area (e.g. paleocurrent data from a single outcrop), all data that should not be . . . Length Field Field Allow . L
K indicates data that should never be g
h datab lati hip cl b f d d-al 1 : ; : : lati hio cl ith th Plunge " Integer | variable [null] TRUE | [null], 45 Value of plunge. displayed displayed on the map can have the DisplayScale set to 0 (zero) Field Name Field Alias (text fields)| Type | Value | PefAUlt | nyjsp | Attributes / Examples Description / Notes
We have set up geodatabase relationship classes between features and stand-alone tables. For instance Lith poly units are in a relationship class with the Range S— - - . e P — I- Peore—— ; LineSubTyp | LineSubType | 50 String | variable null] TRUE | unspecified, ? Subtype of linear geologic feature of —— — = —— P T ——
. . . . . . . s . . I ource " ring | variable nu "Smith, a" eature level metadata (who mappe ifed type. ; _ ample. " ring variable | undefine - ample inks to Data_poin
Lithology table. Relationship classes have the advantage over standard database joins or relates in that the relationship is stored in the geodatabase itself : this) specled ype Field Name | Field Alias Length | Field | Field | . | Allow Attributes / Examples Description / Notes
- Rake " Integer | variable [null] TRUE | [null], 45 Value of rake NAME " 50 String variable [null] TRUE | White ash #4 (linked to point Feature name (will likely be NULL for most (text fields) | Type Value Nulls? P P LargerFtr LargerFeature 50 String variable | [null] TRUE related faults, ash beds, plaintext related larger features/geologic units
d t th A M MXD fl Range measured from strike Comments |" 255 String | variable [null] TRUE Comments about this particular feature. tables features marker layers, or other (could apply to other points, lines, or polygons,
and not 1in c Ic ap 11€. Domain azimuth ) ) FGDC_code | " 16 String [null] TRUE 30.3.12 FGDC geologic symbol reference features so the form of a database relate in unclear)
" tud . Singl bl [nul] TRUE | [nulll, 5 " tude of Younging " 16 String CVD fixed [null] TRUE unspecified, unknown, upright, Determination of younging "vector'. B number. ThinSect ThinSecti hort bool 0 (n0) FALSE ) TRUE. 0 JFALSE | Thi . de 2
agnituae ingle variable nu nullj, agnituae or any INSeC In>ection [o] oolean no =Yyes , U=No INn section made -«
Subcrop vector data like # of overturned STATIONID " 50 String FALSE | ASR-99 Station ID to link to notes, photos, Integer Y
paleocurrent . 1 YoungCrit YoungingCriteria | 16 String CVD variable [null] TRUE unspecified, graded beds, cross Younging criteria used. etc. Could be basis of many-to-one
measurements Feature Class' thh—pOIy """"""""""""""""""""""""" beds, strat relations, etc. relationships with other point data Geochron " Short boolean | 0 (no) FALSE 1=yes/TRUE, 0=no/FALSE | Geochron done?
. . . . . . . - : : — - : - - - : - - for multiple measurements Integer
We 1n<?lude feature classes for creating an bedrock map beneath alluvium/colluvium or other cover. These derivative maps are very useful for hydrologic LineAsymm | LineAsymmetry | 16 String [nul] TRUE | unspecified, towards trend, up-plunge, | Asymmetry of near This feature class represents geologic units, water, or anthropogenic deposits (built from contacts and faults) that oceupy mappable areas. These polygons are Thickness Single | variable [ull | TRUE | average thickness of feature Thickness ar with o feature where (non-attitude) — srore Tosoem [0 ooy Tratse 1ovecrmvs omrorraise | Gescramitrs amaivas domes
mOdellng, baSIIl anaIYSIS, and Other geOteChnlcal pI'Q] eCtS. reverse, dextral, sinestral, top- Paleocurrents or built from contacts. Detailed information about each unit is provided via a link based on the GeolD field to a hthology table. - - . - - - - StatnClass | StationClass 50 String CVD sample FALSE [sample] location, [station] location, Main purpose of recording Integer
[N,NE,E,SE,S,SW,W,NW] dominant ductile shear ThickUnits 8 String [null] TRUE [null] meters, feet, mm, inches, Units of thickness. fixed location [measurement] location information . -
sense. i i etc. WholeRock Short boolean |0 (no) FALSE | 1=yes/TRUE, 0=no/FALSE | Whole rock chemsitry done?
Field Name Field Alias t Linfgtlr:’ 1If|eld \'; 'Tld Default Iﬁ “ﬁ“; Attributes / Examples Description / Notes - ] - - - StatnType | StationType 50 String variable | [null] TRUE [null], unspecified, rock sample, soil Type of recorded information of Integer
Sym bology SubLnAsym | SubLineAsymmetry |16 String | CVD variable [null] TRUE | unspecified, tilt-corrected, tilted, Subtype of linear fabric (text fields) | Type alue ulls? DsplyScale | DisplayScale Long | CVD fixed 24000 TRUE |0, 24000, 50000, 12000, 6000, | Denominator of display scale: display sample, water sample, sketch, notes, specified class.
............................................... : g ] : : Integer 100000, 250000,500000, feature at scales larger than number soil pit, bermeametry. clast count, ioint Paleontlgy Paleontology Short boolean | 0 (no) FALSE 1=yes/TRUE, 0=no/FALSE | Paleontology done?
normal, reverse, dextral, sinestral izzggttigyn' gr'g' tit FGDC_code | " 16 String [null] TRUE 30.3.12 FGDC geologic symbol reference number. 1000000 specified (=< denominator). Zero indicates pop&a’tiﬁns grain S:;yé measurem,eg\ts Integer
When we began constructing our model, cartographic representations were not available in ArcMap and symbology was (and still is) limited to subordinate shear data that should never be displayed. provenance, photographs, etc. Pmag : Short | boolean |0 (no) | FALSE | 1=yes/TRUE, 0=no/FALSE | Palemagnetic analysis done?
sense. GeolID " 16 String | variable | undefined | FALSE | Tb, QTa related to quad-specific lithologic detail table " : ; Qi " : " ] . ] ) Integer
b. t f th tt b t t t O f t 1 d . d th th . . d M f t 1 h d h t . tt b t SourcelD 128 String | variable [null] TRUE Smith, 1999a Feature level metadata (who mapped this) SampleID 50 String | variable | [null] TRUE | [null], ARR-05-99 Probably will be the same as Station 9
combinations o ree attriputes at a time. ur reature €lasses were designed wi 1S 11 mind. any 1eaturc €1asscs nad somewnat generic attributes AsymmCrit | AsymmetryCriteria | 50 String | CVD variable [null] TRUE | sigma porphyroclast, delta Critera for planar Modified " 24 String [null] TRUE | breccia, fractured, altered, mineralized, | Use where map unit is modified by some process commente | J5s String | variable (il TRUE Comments about this particular feature, ID, but non-null value indicates OtherAnlys | OtherAnalysis 16 String | variable | [null] TRUE | other analysis type (e.g. air | Other analysis done
based Cl T SubT: ttribute hi hy. This h lved hat ti but we have tried wh ible to limit th ber of Porphyroclast, s-c fabric, etc. asymmetry. ete o a degree that it should be shown differently on sample was taken. permeametry, etc.)
asea on a Class, L1ype, dSubiype atriopute nicrarcny. IS nas ¢volved somewnat over ime, but we have tricd wnerever possiole 1o 11mi € numbocer o : : = : the map. Mineralization and Alteration can also be P . . . .
. . MeasMethod | MeasurementMethod | 50 String CVD fixed [null] TRUE | unspecified, measured, compass sight, | Method of shown as overlays. PhotoID 50 String | variable | [null] TRUE | [null], frame 25 linked to image table DataType " 16 String variable | [null] TRUE extensible data type: e.g.
attrlbutes that must be COIlSldeI'ed to deﬁne symbology to three‘ visual average, compiled, photo interp | measurement. LABEL . 16 String | variable | [null] TRUE | Tb, QTa? includes queries LargerFir LargerFeature 50 String | variable | [null] TRUE | related faults, ash beds, marker layers, | Plaintext related larger grainsize, clast count
LocAccType |LocAccuracyType 50 String | variable [null] TRUE | precision gps, handlheld gps, good Accuracy of position. 9 ! . g or other features features/geologic units. Data " 10.6 Double | variable | [null] TRUE [null]
Cartographic representations are another approach to symbology but require that all symbology be abstracted from a code. They also require orientation mep and compase. trangulation. Confidence 16 Sting VD - certain | TRUE | unspecified, certain, probable, confidence regarding feature level ID LocAccType | LocAccuracyType | 50 String | variable |[nul] | TRUE | precision gps, handheld gps, good topo, | Accuracy of position. DataSubtyp | Datasubtype 16 String  |variable | [nul] | TRUE | [null, sample depth ete.
. . . . . . . distinctive feature | poor topo, planlmet'rlc, st,.lrv_ey,'map and
of symbols to be attributed opposite to azimuth conventions on geologic maps. One problem with the FDGC standard and ESRI approach to using —— : : — T ————— compass, triangulation, distinctive SubData | 12 Single | variable |[nul] | TRUE | [null
) ] o ) ] ] LocAccMeas | LocAccuracyMeasure | 16 String variable [null] TRUE | EPE(m), PDOP Criteria for deterimining LthIDbasis LithIDbasis 50 String exposed | TRUE exposed(,j float, dorlnlnant Ilthologly, Basis for identification of lithologic unit. feature DataA Datah 12 S by [null] TRUE 4 f ¢
. ition. rojected, strat-relation, map-relation, ataAccur ataAccuracy tring variable nu good, fair, poor accuracy of measurement
cartographic representations of it is that a number of the symbol codes refer to multiple features that should be symbolized separately. For instance: accuracy of position D oo, P reator LocAccMens | LochccuracyMeasure | 16 Stng | variable | Tnall | TRUE | EPECrm), PDOP Criteria for deterimining accuracy of
LocAccVal LocAccuracyValue Single variable [null] TRUE |15 Numeric measurement etc. position. DataPrecis DataPrecision 12 String variable | [null] TRUE ? precision of measurement
2.11.13 -- Lineation on inclined fault surface—Tick shows fault dip value and direction; arrow shows bearing and plunge of lineation of locatalon accuracy General ID | Generalized 1D | 16 String | variable | [null | TRUE | Qsf LocAccval | LocAccuracyValue Single | variable | [nul] | TRUE |15 Numeric measurement of locataion DataConfid | DataConfidence | 16 Sting | variable |[null | TRUE | unspeciied, certain, confidence of measurement
DsplyScale DisplayScale Long CVD fixed 24000 TRUE |0, 24000, 50000, 12000, 6000, Denominator of display How to Generalize this polygon. accuracy probable, uncertain
2 _xss tklorgth __HO 25 755 nteger 100000, 250000,500000, 1000000 Ziaslgélgésﬂfgeiefﬁ;e ) : " : : DsplyScale | DisplayScale Long | CVD 24000 |TRUE |0, 24000, 50000, 12000, 6000, Denominator of display scale: LocAccType | LocAccuracyType | 50 String | variable | [null] TRUE | precision gps, handheld gps, | accuracy of position
f‘?zeswre:?jr number specified (=< SourcelID " 128 String | variable | [null] unknown; unspecified; Smith, 2006b Feature level metadata (who mapped this); related Integer | fixed 100000, 250000,500000, 1000000 display feature at scales larger than good topo, poor topo,
denominator). Zero [variable] to bibliographic detail number specified (=< denominator). planimetric, survey
. . . . . . . indi ) - . - - . V4 indicates data that should . -
While the fault plane and lineation (slickenline) are both fundamentally part of one data point measurement (see above), They need to be symbolized indicates data that Descriptn | Description | 255 String | variabe | [null] | TRUE | Description of it n area of polygon never be displayed, LocAccMeas | LocaccuracyMeasure | 16 Sting | varble | (nul] | TRUE | EPE(m), PDOP, Map and
. . . o« e B . . . N eature leve compass, triangulation
with two instances of the data. Of course, there are individual FDGC codes for each of these elements, but it might be useful to eliminate the FGDC displayed. SourcelD |" 128 String | variable | [nul] unknowry, unspeciid; Smith, 2006 | Feature evel metadata (who LocAccval | LocAccuracyValue | 8 Single | variable | [nul] | TRUE 5
. .. . . . SourcelD " 128 String variable [null] TRUE | unknown; unspecified; Smith, 2006b Feature level metadata variable mappe iS); related to
codes that aren't granular enough to apply to individual features and data types. Another problem with the code approach is that it would be very easy for [variable] (who mapped this); bibliographic detai Sourced | 128 String | variable | [null] unknown; unspecified; Feature level metadata (who mapped this);
. . . . . . related to bibliographic fo t " 255 Stri iabl I TRUE d ipti I ts about thi rticul Smith, 2006b [variable] related to bibliographic detail
the code to not be synchronized with the actual attributes of the feature which would become very confusing to end-users. One way to get around this detail. ormments ing | variable | [null sserpren cample, oS PaTHEREr ; ; —
L. . . . . . : - — - ple. Comments |" 255 String variable | [null] TRUE Comments about this particular feature.
problem would be to have separate joined tables that allow determination of symbol codes based on attributes. This has the added benefit of separating Comments 253 String | variable (] TRUE | description O e apout this

style from content the same way that standards-compliant HTML encodes content while CSS applies styles for Web pages.

Where do we go from here?

Eventually, some consensus will probably be reached and a single geology data model will be widely adopted and be interoperable with GeoSciML. This
will make it much easier for anybody who tries to produce compilations, create derivative maps, or to perform spatial analyses of existing geologic map
data. While our model has been working reasonably well for us, we don't presume that it will be the model adopted. Nonetheless, we do hope that some
of the ideas presented by this model will be borrowed by other models -- just as we have done.






