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Example: Just the Geology

[l Geolagic Map_of West Virgini-M:
File Edit View Window Help

FEEET
(L] tayers @

HD 2|l

[®  Geologic Symbols -
[ = | Closeup Map - Jefferson
Map Border
=[] Labels
Label: County Name (Jefferson)
Label: Period (Precambrian)
County Boundary
Era-Period Colors (with hillshade)
[ = [ Closeup Map - Pendleton

B][®]/®][®] BB

Map Border
B[ Labels
Label: County Name (Pendleton)
Label: Era-Period (Mexozoic and Cenozoic)
County Boundary
Era-Period Colors (with hillshade)
Map Text
[ = [ Main Map
Map Border
Labels: Interstate Highways Shields
Label: State Capital (Charleston)
Labels: County Names
State Boundary
State Capital (star)
Interstate Highways
County Boundaries
Era-Period Colors
Era-Period Colors (with hillshade)
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ArcMap Work
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ArcMap: Things to Consider When Designing a Map for PDF

* Create a map in Layout View as with any formal map. (static map)
 Name Layers and Features that you want a user to see in the PDF map.
(dynamic or interactive map)
* Do this for features even if they may not be in a legend
e “Convert Labels to Annotation” (static map)
e Easier to move around
e Can group them-- which will help in the translation from ArcMap to PDF
* Watch how you are working with transparent layers, especially polygons.
e Anything under that layer will be converted into a single image
*E.g., boundaries, roads, rivers, polygon feature colors under a
transparent hill-shaded terrain

I ' " A 4
GEOLOGY UNDERLIES IT ALL

West Virginia Geological and Economic Survey - www.wvgs.wvnet.edu - J.M. Bocan



ArcMap: Transparent Layer
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= B Hill_shade
Value
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i L Period
m O Rock Uniss
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ArcMap: Layer Treatment
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ArcMap: Export Map, General Options

GeologicMap_PageSize inall =
File Edit View Bookmarks [nsert Selection Tools Window Help
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Savein: I J) Final j «a £ FE
=0
=]
=0 E
= 0O r E Geologic_Map_o... Geologic_Map_o...
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Computer
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Network
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File name: I)IoglcMap_PageSlze_USGS_FlnaIDﬁﬁ_cm.pdfj Save I
* Savesstyps: | PDF (pdi) | Cancel |
-/ Opfions
General | Format | Advanced |
Resolution: |3|I| 3: dpi ‘
Output Image Quality (Resample n)
4 £ Close Fast MNomal Best
O In Ratio: 1: |1—
=0
=0
g [~ Clip Output to Graphics Exent
=] County Boundary ﬁm’n;e"."; Canter
i1 MONt Chateau Roag
] MDIGENOWN, WY JESOS-E0TS

lAl\,f:l:s
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300 dpi will give good quality but it will build a large PDF for users
to download! 150 dpi may be good for most uses (small scales).

2. Output Image Quality - Resample Ratio. Adjust for your needs.
We've been using a “5” or “Best”.
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ArcMap: Export Map, Format Options

GeologicMap_PageSize Final =

File Edit View Bookrarks Insert Selection Tools Window Help
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File name: I)Iogic Map_PageSize_USGS_FinalDvaﬂ_cm.pdfj Save I
Save as type: IPDF(‘.pdf} ;I Cancel | """
-~ Options
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Destination Colorspace: I - ‘
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Image Compression: IDeﬂaie hd ‘
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[¥ Embed Al Documert Forts
g m

a8 m [™ Clip Output to Graphics Extent
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Compress Vector Graphics. Checked by default

Image Compression: Deflate by default. Other choices: None,
RLE, RZW.

Picture Symbol choices: Vectorize layers with bitmap markers
fills, rasterize layers with bitmap markers/fills, rasterize layers
with any picture marker/fill. We’ve been using the vectorize
(groups of these will be a PDF layer).

Convert Marker Symbols to Polygons, not selected by default
Embed All Document Fonts. (Note, if selected Adobe Acrobat
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ArcMap: Export Map, Advanced Options

GeologicMap_PageSize. Final - Arcl
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Adobe Acrobat Work
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Adobe Acrobat: New PDF

*| GeologichMap_PageSize USGS._FinalDraft_rc2 test.pdf - Adobe
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Adobe Acrobat: New PDF, Layers List S ey

Other 6

= Closeup -Jefferson

Other 5
Labels
County Boundary - Default
Period 2 - Default

County Boundary
Image
Other 4
= Closeup -Pendleton
Other 3

\ Digital Mapping Techniques ‘11
e \.. T A -

e

R
Association of

il A s
Uni:e_dStsa:es

Once expanded, you’ll see some layers that look familiar, others will not:

Things marked “Other”
* Miscellaneous map text, pictures, images, north arrow, and other
stuff found in map margins or collars.

Things marked “<default>"
* Although not found here, usually this denotes anything placed above
ArcMap’s Data Frame graphics layer

Things marked “image”
* Remember the previous mention about transparency layers and
features underneath them? That’s what this layer is—a group of the

Labels

merged layers! For our example map, this would be the transparent

County Boundary - Pendleton
wv_igneous - Default

mask

County Boundary

Image

Other 2

Main Map

Other

Interstate Highways Shields

State Capital

wvcounties Anno

State Boundary

State Capital

Interstate Highways
County Boundaries
wv_igneous

Period 2 Reservoir cover
Era-Period Colors

8] /®] 8] [8]®] 8] ®] [B] 8] ®] 8] ®] [B] 8] ®] 8] ®] B] 8] B] 8] B] B] 8] B] 8] B] B] 8] B] 8]

Image

I ' " A 4
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hillshade with the “Era-Period Colors”. Note that the duplicate “Era-
Period Colors” that we placed above the hillshade transparency is a
stand-alone layer, as we intended.

Things with “Anno”
* Those are annotations or labels that were not converted to graphics
in ArcMap. In our exmaple here: “wvcounties Anno” refer to the
shapefile name “wvcounties” and “Anno” refers to the county names
from labels in ArcMap Properties for that shapefile.

Miscellaneous things
* mask is a shapefile to ensure the elimination of any feature elements
outside of the state that we don’t want to show. Sometimes the mask
is used with a transparency to semi-hide features, yet still reference
them, that are outside of the main feature (e.g., state vs. surrounding
states).
e other shapefiles are features we wanted to keep separate in
ArcMap. These will be merged in Adobe Acrobat!
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Adobe Acrobat: Layers Renamed

Layers

-

[@  Otheré
IE | Closeup -Jefferson

Geologic Symbols
_. Ooseup -Jefferson

Other 5
[ Labels
County Boundary - Default

Map Border
= Labels
County Boundary - Default

Period 2 - Default

Labels: Era-Period Name (Precambrian)

County Boundary - Pendleton

County Boundary County Boundary
Image Era-Period Colors (with hillshade)
Other 4 Other 4
=l Closeup -Pendleton _. Closeup -Pendleton
Other 3 Map Border
=l ' Labels _| Labels

County Boundary - Pendleton

wv_igneous - Default

Labels: Era-Period Name (Mesozoic and Cenozoic)

| Digital Mapping Techniques ‘11

Renaming is done in
Adobe Acrobat by double
clicking on the layer name
and then typing the new
name.

arrows connect the o
with the new. “Other 4”

is a group of annotated
items associated with the
Pendleton Close-up map
that need to be merged
with that map. Similar
items with the Jefferson
Close-up map got
automatically merged with
other features in the
conversion process. This is
a “gotcha”. Watch how you
group annotations and if
the groups are above or

Period 2 Reservoir cover
Era-Period Colors
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Image
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County Boundary County Boundary
Image Era-Period Colors (with hillshade)
Other 2 Map Text
= Main Map _. Main Map
Other Page Border
Interstate Highways Shields Labels: Interstate Highways Shields
State Capital Label: State Capital (Charleston)
wvcounties Anno Labels: County Names
State Boundary [ State Boundary
State Capital State Capital (star)
Interstate Highways Interstate Highways
County Boundaries County Boundaries
wv_igneous wv_igneous

Period 2 Reservoir cover
Era-Period Colors
Era-Period Colors (with hillshade)
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I I B 3\ 4
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Adobe Acrobat: Merging

ﬁ Create ~ E@ Combine - @ Collaborate ~ iﬂ Secure ~ / Sign - Forms ~ E Multimedia - :_}) Comment ~
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Era-Period Colors
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Target layer to merge into:
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wv_igneous
Period 2 Reservoir cover

Era-Period Colors (with | =
Map Text
Main Map
Page Border
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Label: State Capital (Ch
Labels: County Names
State Boundary
State Capital (star)
Interstate Highways
County Boundaries
wyv_igneous 3
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OK ] ’ Cancel

wvucESe

West Virginia Geological and Economic Survey -

Warning

| This operation cannot be undone. Would you like to proceed?

i L

—
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Click on the gears icon (red arrow) to bring up

Choose layers from “Layers to be merged”, then

This example has two shapefiles that were used
to create the map. “wv_igneous” is a shapefile of
recent scholarship that we wanted to include in
the map. “Period 2 Reservoir cover” was an
addition to a “hole” in the dataset. For this map,
we desired to fill that area. Those two Adobe
layers will be merged into “Era-Period Colors”.

No




Adobe Acrobat: Layers Merged

[®  Geologic Symbols -
IE = Closeup -Jefferson
Map Border
= Labels

County Boundary - Default

Labels: Era-Period Name (Precambrian)
County Boundary
Era-Period Colors (with hillshade)

Other 4 \
= Closeup -Pendleton

Map Border
=1 Labels
County Boundary - Pendleton
Labels: Era-Period Name (Mesozoic and Cenozoic)

mask
County Boundary

Era-Period Colors (with hillshade)
Map Text
=1 Main Map
Page Border
Labels: Interstate Highways Shields
Label: State Capital (Charleston)
Labels: County Names
State Boundary
State Capital (star)
Interstate Highways
County Boundaries

[@  Geologic Symbols
[@] 21| Closeup -lefferson
[ems] Map Border
[ = Labels
(e Label: County Name (Jefferson)
Y Label: Era-Period Name (Precambrian)
IE County Boundary
[ Era-Period Colors (with hillshade)
_. Closeup -Pendleton
Map Border
Labels

Label: County Name (Pendleton)
Labels: Era-Period Name (Mesozoic and Cenozoic)

EEE?I?I@
a |

wv_igneous
Period 2 Reservoir cover <—
Era-Period Colors

Era-Period Colors (with hillshade)
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8] 17®][®]/®]|®] '®] 8] 8] /®] 8] '®] ] ®]/B] ] ®] B] ®] 8] 8] 8] B] 8] B] 8] ®] Bl B

West Virginia Geological and

County Boundary
Fﬁ Era-Period Colors (with hillshade)
IE Map Text
IE = Main Map
IE Page Border
[ Labels: Interstate Highways Shields
[ Label: State Capital (Charleston)
l; Labels: County Names
IE State Boundary
[ems] State Capital (star)
[ Interstate Highways
(e County Boundaries

| Digital Mapping Techniques ‘11
e :
%

Layers on the left were
merged into other
layers on the right (via

renaming session.

Era-Period Colors

LIl

Era-Period Colors (with hillshade)
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Adobe Acrobat: Layer

Geologic Symbols

e = |

Closeup -Jefferson

Labels: Interstate Highways Shields
Label: State Capital (Charleston)
Labels: County Names

State Boundary

State Capital (star)

Interstate Highways

County Boundaries

Era-Period Colors -

Era-Period Colors (with hillshade)

Views

\ Digital Mapping Techniques ‘11

.§ =
7 W
Ll
United States
Geological Survey

You may wish to have a layer available but not
visible or “turned on” for a user’s initial view.

Right click on that layer (shown with red arrow) to
bring up the “Layer Properties” window. Change
the Default state to “off” and click “OK”. Also, click
on the eye icon to the left of the layer name to turn
off the feature. Save the PDF.

For our example here, the “Era-Period Colors (with

hillshade” will be the default view when one opens

the PDF. If the user wants to see era-periods
without hillshade (just the colors), s/he would click
the square to show the “eye”, turning on that layer.

Print: | Prints When Visible

With Adobe Acrobat Professional, one cannot have

Export: | Exports When Visible

an automatic toggle, that is, to click one layer and

= CreatorInfo
Creator : ESRI ArcMap 9.3.1.3000
SubType: Layer

[fem Map Border

[@ = Labels

[fem Label: County Name (Jefferson)

[ Label: Era-Period Mame (Precambrian)

IE County Boundary

[ Era-Period Colors (with hillshade) Layer Properties _
IE =| | Closeup -Pendleton

[ Map Border Layer Name: |Era-Peri0d Colors
[@ = Labels

[ Label: County Mame (Pendleton) Intent: @ View Reference
[ Labels: Era-Period Name (Mesozoic aj O |

[fem County Boundary =

IE Era-Period Colors (with hillshade) Locked

@ Map Text Initial State

IE =1 Main Map

I; Page Border Visibility: |‘v’isibIEWhen On
®

[

@

®

5

™

[

®

®

simultaneously turn off another. Place an “off”
toggle layer in ArcMap above the default “on”
toggle layer. The previously “off” layer turned on
will merely cover the lower layer.

OK

l | Cancel

" S ——————
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Adobe Acrobat Work

Post Processing
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Adobe Acrobat: PDF Properties — Setting the

PDF Initial View
- a——

x =

| Description | Security | Fonts | Initial View |C|.|stnm | Adl.ranced|

Layout and Magnification

Navigation tab: lLayers Panel and Page v]

Page layout: ’Single Page v]

Magnification: A
Open to page: Ili of1

Window Options

Maghnification for the Navigation tab. For the other
settings here: “Single Page” for Page layout and “Fit
Page” for Magnification are good settings.

Resize window to initial page

Center window on screen

Open in Full Screen mode

User Interface Options

You may want to use a “Two up” option in Page
layout if you want a user to also see other pages
that might be attached to a map. (E.g., WVGES’
West Virginia Geologic Map).

Hide menu bar
Hide tool bars
Hide window controls

VANV ES

-t
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Adobe Acrobat: PDF Properties — Setting the “Metadata”

Document Properties

Description L. | Fonts | Initial View | Custom | Advanced |

Description

Filee GeologicMap_PageSize_USG5_FinalDraft_rc2_test.pdf

Title: IGeoIogic Map of West Virginia

Author: lst\l’irginia Geological and Economic Survey (WVGES), John M. Bocan-cartographic compiler

Subject: IGeoIogic eras and periods (simplified) of West Virginia, based on the 1968 Geologic Map

Keywards: geology, geclogic map, geologic eras, geologic periods

Created: 5/21/2011 6:25:01 PM Additional M

Modified: 5/21/2011 7:22:48 PM

Application:  ESRI ArcMap 9.3.1.3000

Advanced
PDF Producer:

PDF Version: 1.6 (Acrobat 7.x)
Location: GAWORK\Geologic_Map\Final\Final\
File Size: 8.37 MB (8,781,805 Bytes)
Page Size: 11.00 x8.50 in MNumber of Pages: 1

Tagged PDF:  No Fast Web View: MNo

I [ Cancel
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Adobe Acrobat: PDF Properties — Setting MORE “Metadata”

*'i ol
P
Document Properties I w | 2 |
]

Description |'e7-eq..|r'r!:)r | Fonts | Initial Wiew | Custom | Advanced|

Description
r- — [
BEEEEET .
Tllustrator —
Advanced Document Title:  Geologic Map of West Virginia -

I . Bocan-cartographic compiler

Author:  West Virginia Geological and Economic Survey (WVGE  «

I d on the 1968 Geologic Map

Author Title:  GIS Programmer/ Analyst -

Description:  Geplogic eras and periods (simplified) of West oy . |
Virginia, based on the 1968 Geologic Map

Description Writer: T

Keywords:  geplogy; geologic map; geologic eras; geologic  »

periods

ﬂ Commas can be used to separate keywords

—

Copyright Notice:  permission to reproduce this material is granted if »
acknowledgment is given to the West Virginia
Geological and Economic Survey.

4

Copyright Info URL:  hittp://www.wyas.wvnet.edu

4

Go To URL...

Created: 5/21/2011 6:25:01 PM
Modified: 5/21/2011 7:22:48 PM
@ Application: ESRI ArcMap 9.2.1.3000
Format: application/pdf

‘I!l"’::S

GEOLOGY DERLIES IT ALL

Additional Metadata...

Click on the Additional Metadata...
button

dp. VIO SOVE - dl dEC -
1 provide maps as “public domain”.
! You can put in further information

about copying, such as for WVGES:

Permission to reproduce this material
is granted if acknowledgment is given
to the West Virginia Geological and
Economic Survey.
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Adobe Acrobat: Optional Optimize

Reduce File Size

Acrobat Version Compatibility:

Make compatible with: |BEGLETHELEREEY |

Setting cormpatibility to later versions of Acrobat will
Q allow greater reduction in file size.

| OK | | ApplytoMultiple | | Cancel

Click on Document = Reduce File Size...

This step is optional; however, do try it. If you don’t loose any map

AN\ |:s
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Adobe Acrobat: Final Result

GEOLOGY UNDERLIES IT ALL

Geologic Map of
West Virginia

‘F!E
grllig

1
e

|
F

i

Bedrock Geology of West Virginia

The majority of bedrock exposed ot the surface in West Virginia iz
sadimentary in origin, dsposited during the Psleozsic Era (545 to 230
million years ago); very few igneous or metmmorphic rocks are
exposed st the surface due to deep burial benesth the thick Paleozoic
cover. The geologic history of West Virginia prior to the Paleozoic is
‘poorly understood. The oldest exposed rock in the State. in the tip of
the eastern pankandle, is the Precambrizn Catoctin Greemstoze, a
‘metamorphosed lava which erupted 800 million years ago. Duing the
Camibrian and Ordovician periods, the State was covered by a sea that
deposited Limestone, shales, siltstones, and minor smdstones.  These
rocks are now exposed at the surface ix the eastern panhande.

Motion of the sarth's tectoric platss reskaps and dsform preexisting
vock wmits; subsequent erosion and deposition of the sediments
new rock layers. The first wellknown tectonic evest fo
affict the State, the Ordovician Taconic Orogeny, formed 3 mountain
chain to the north and east of West Virginis that became the sowre of
clastic_sediment during the latest Ordovician, Silurian, and eady
Devenian. Marine carbonates were deposited in south and central
West Virginia during this time; the north and west were dominated by
mon-marine clastics and evaporites, especially during the late Siburian.

The next tectonic event, the Devonian Acadian Orogeny, formed a
new set of mountaims to the northesst. Erosion of these moustains

produced sedment

‘info the Pensylvanian.  Regression of the Devonian sea led o the
depontion of confinental red beds over much of the State af the end of
the Devomian The sea refumed m the Missisuppion and fhick
limestones of fhe commercially imporfast Greenbrer Group were
depostted

During the Late Mississippian, the sea regressad fom West
Virginia leaving a low-lying, swampy Pennsylvanian tenain which

thousands of feet of mainly non-marine sandstone, shale, and
‘coal, the State's economic mainstay.

During the latest Mississippian and info the Permim, the
Appalachian Orogeny produced the Appalachizn Mountzins we know
today. Even as these Mountains were being formed from existing rock
layers. eosion began to wear them down providing a new sowce of
sediment for streams flowing to the west.

After end of the Appalachizn Crogeny in the early Mesozoic, the
Althouzh srosion of the

east-central West Virginia, especially Pendlaton County.

Glaciers of the Pleistocens Iee Age never reached West Virginia.
However, two luge, icedammed lakes formed in the present
Monongahels and Teays valleys, forming lake deposits, changes to the
State's draimage, and allvial deposits in the major river valleys,
notably the newly-formed Ohio River. These are the coly Cenozoic
(younger than 70 million years) sedimentary deposits in the State

West Virginia Geological and Economic Survey

www.wvgs.wvnet.edu

J.M. Bocan
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Adobe Acrobat: Other Considerations

Other PDF options may be important to your agency/organization:
* Document Properties: Security Settings
e Add a page from Document ?Insert Pages =>From File...
 If your map has multiple pages, consider:

e adding bookmarks

e adding internal links

* having an initial view of “two-up” (facing, continuous, etc)
e Governmental agencies need to be mindful of 503 A.D.A.
Accessibility standards, use the Adobe Acrobat Professional
Accessibility tool when and where possible.
 Visit Adobe’s Help pages: http://www.adobe.com/support/acrobat/
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Resources:

Web Page, ESRI Knowledge Base —Technicali}.{ticles:
Layers in a PDF exported from ArcGIS Desktop do not match the layers of the map.
http://support.esri.com/en/knowledgebase/techarticles/detail /30882

PDF: PDF Features and ArcMap
University of Georgia, GIS & GPS Resources for Landscape Management and Urban Forestry
http://www.uga.edu/gpshort/instructions/gis/PDF%20Features%20and%20ArcMap.pdf

PDF: How to create PDF maps, pdf layer maps and pdf maps with attributes using ArcGlIS, 29 pages
Lynne W. Fielding, GISP
http://www.neurisa.org/resources/Documents/NEURISA-Low-Cost-PDF-Maps. pdf

Software to Consider:

TerraGo Toolbar™ (free, registration required for this Adobe Reader plugin)
http://www.terragotech.com/products/terrago-toolbar

TerraGo Publisher® for ArcGIS (for purchase)
http://www.terragotech.com/products/terrago-publisher-arcgis

All resources as of May 20, 2011
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WVGES layered, geo-enabled PDFs:

&)

Geologic Map of West Virginia (page-sized) = r G/
http://www.wvgs.wvnet.edu/www/maps/geomap.htm < Y o - C
High and low resolution maps B :

Marcellus Shale in West Virginia e =
http://www.wvgs.wvnet.edu/www/datastat/devshales.htm [y o ] Eorauake Epcenters

_L of West Virginia
1824 through 2010

Earthquake Epicenters of West Virginia: 1824 through 2010 (draft) et /

http://www.wvgs.wvnet.edu/www/seismicity/Earthquake page- { :

Ll

sized map 3 annotated opt.pdf

West Virginia Broadband Mapping Program, downloadable state and 11 regional maps:
http://www.wvgs.wvnet.edu/bb/Maps.html
/72 maps
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Contact Information:

Mont Chateau Research Center
1 Mont Chateau Road
Morgantown, WV 26508-8079

(304) 594-2331
WWwWWw.wvgs.wvnet.edu
bocan@geosrv.wvnet.edu
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