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MANAGING BEDROCK AND
SURFICIAL GIS DATA —CURRENT
APPROACH IN VIRGINIA




Our digital mapping program

- Early adopter of NGCMPO9.
-No dedicated GIS staff.

- Geologists and technicians compile each map in GIS.

- Provide 1:24,000-scale maps to public primarily as PDF documents.
- An ongoing update of our state geologic map uses GeMS.

- We would like to be fully compliant with GeMS for our 1:24,000
mapping projects in the future.




Example layered PDF product

‘GEOLOGIC MAP OF THE TDBERVILLE QUADRANGLE, VIRGINIA
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Timberville Quadrangle — Heller and Orndorff




Our geologic setting

] L]

Valley and Ridge Coastal Plain
Cambrian to Mississippian, Cretaceous to recent,
carbonate and clastic sedimentary unconsolidated sediments
rocks deposited in both marine ‘ deposited in marine and
and terrestrial settings terrestrial settings during

| periodic transgressions
- and regressions
Appalachian Plateaus
Mississipian to Pennsylvanian,

mostly clastic sedimentary rocks
deposited in terrestrial settings

Blue Ridge Mesozoic Basins
Mesoproterozoic to Cambrian, Piedmont Triassic to Jurassic, mostly clastic
basement of mostly metaplutonic rock Mesoproterozoic to late Paleozoic, sedimentary rocks deposited in
covered by metasedimentary higher grade metamorphic rocks that include rift basins; intruded by
and metavolcanic rocks exotic terranes, intruded by younger plutons mafic igneous rocks

Well-developed residual soil; no glacial deposits; discontinuous alluvial and
colluvial deposits; dense network of incised perennial streams




Types of surficial deposits we map:

- Floodplain

- Terrace

» Colluvium

- Debris-flow
-Fan
-Swamp/Marsh
-Beach

» Artificial fill




Characteristics of surficial deposits

- Most are thin, <10 meters

-Unconformably overlie bedrock,
unconsolidated formations in
the Coastal Plain Province, or
residuum derived from these
units.

- In most places, concealed
contacts can be accurately
drawn under surficial deposits.

- Not an important source of
ground water




How extensive are these deposits?
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How are our maps being used?

B Environmental

3% v 3% B Geotechnical

4% 27"~

B Water Resources
B Mineral Exploration
B Mineral Mining
Hm Oil and Gas
m Coal
® Land management

Research

m Other

2015, n =80

Many users require information about bedrock site conditions,
even when thin surficial deposits are present.




How do we provide this bedrock data
to our customers?

- Create bedrock polygons that cover 100% of each map area.

- Store surficial deposit polygons and surficial contacts in separate
feature classes so that bedrock (or surficial) geology can be viewed
independently.

- Provide geologic maps as layered PDFs that can be customized to
meet individual user needs.

We aren’t able to store surficial and bedrock information
separately in GIS and be compliant with NCGMP09




A comparison of our current approach to

NCGMPQO9 and GeMS

Virginia

NCGMP09

Proposed GeMS

MapUnit Polys

bedrock

bedrock units
surficial deposits
water

bedrock units
surficial deposits
water

MapUnitOverlay
Polys

artificial fill

Other Polys/
Overlay Polys

surficial deposits
water
artificial fill
alteration zones

artificial fill

alteration zones, etc.

alteration zones, etc.

Contact and Faults

bedrock contacts

all contacts

all contacts

Other Contacts/
Overlay Contacts

surficial deposit contacts

water contacts

N/A

N/A




Example Geodatabase
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Peaks of Otter Quadrangle — Heller and Smith




Example Geodatabase

Peaks_of_Otter - ArcMap

snapping- O[B|O[A] DB @& L OB x 0 (b [0 V| EREBE ey Orawings K ) &[0~ A~ /< /[@m ME

: Spatial Adjustment~ | K " ©F | B S

X

V|B I U aéLabeling'a

3 ¢ Distributed Geodatabase ~ | 1 | 0 | i 5, 05 | 5L [ [T By g PATY ] e A QHMANHAIGOY
P e WHIBHEEIRE GIR-KPLLINSE PEY @O EE EEE €5

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

QM@ kil e (K- TN @ 72 n,@g\mii;madomm.,, Editor~| » M|/ /A1~ 3| [N N ch o

Table Of Contents ®x [T 7

ke G 8|

EE=] Loyers|
=]

Geodatabase
OrientationPointsAnno
MapUnitPolysAnno
SurficialPolysAnno
GenericPointsAnno
GeologicLines
CartographicLines
GenericPoints
OrientationPoints
SurfialContacts
ContactsAndFaults
SurficialPolys
MapUnitPolys

PEE S

Y

!

~ =

———
s
s

R

Peaks of Otter Quadrangle — Heller and Smith




Example Geodatabase
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Possible solutions to be compliant and
meet user needs

- Use existing feature class MapUnitOverlayPolys for discontinuous
surficial deposits and water AND create a new optional feature class
for "MapUnitOverlayContacts” in GeMS.

- Keep surficial and bedrock polygons and lines together, but use
symbol levels and attribution to ensure proper display and make
features easy to separate. NOTE: this would require change to
GeMS rule about no overlapping polygons.

- Create separate geodatabases for surficial and bedrock geologic
maps.
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