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DGS Has a Story to Tell
By Lillian T. Wang

Delaware Geological Survey
University of Delaware
Newark, DE 19716
Telephone: (302) 831-1096
email: lillian@udel.edu

STORY MAP GALLERY

The Delaware Geological Survey (DGS) GIS Specialist started working with ESRI web
mapping application templates in 2014. DGS web maps created from these templates were made
available to the public through FirstMap, the state of Delaware’s enterprise GIS (FirstMap,
2017). Since the amount of DGS web maps is increasing and the popularity of ESRI Story Maps
(ESRI, 2017a) is strong, the Survey decided they should be available on the DGS website.
Visitors can go to the Story Maps link on the DGS home page (DGS, 2017a) to access these
ESRI web mapping applications. The DGS Story Map Gallery page uses the ESRI Public
Gallery template (ESRI, 2017b).

ANNUAL REPORT 2015-16

The DGS printed its Annual Report of Programs and Activities for Fiscal Year 2016, and
it is available on the DGS website as a downloadable document (DGS, 2017b). The GIS
Specialist decided to take information from this document and assemble it in a ESRI Story Map
template to make it available in a mobile-friendly format.

The Map Series (Tabbed) template was selected for the main layout, and the Map Journal
template was embedded in each tab. The Water Resources tab references a Map Journal
template that contains information about DGS projects in this category. Other tabs include
Geology & Mapping, Natural Hazards, Data, and Publications & Service. This way users do not
have to scroll through a single Map Journal and can select an area of interest to browse.

Projects that had an accompanying map image in the document have an interactive
version in the Story Map. For example, a map of well locations in the National Ground-Water
Monitoring Network includes attribute information such as site ID, site name, local aquifer,
aquifer type, altitude, well depth, and a photo of the site. Another interactive map example is a
cross section line on a map that can be clicked to access a stratigraphic cross section image of the
area.



DGS FIELD TRIP 2017

DGS hosted its third Geologic Research Symposium as a field trip on April 21, 2017
where attendees could observe Delaware geology in the field. A geologic field trip guidebook
was printed and handed out to participants. Since there were no plans for this guidebook to
become a publication, the GIS Specialist created a Story Map with the guidebook information.
Each location comes alive in the Cascade template with maps, imagery, and summarized, non-
scientific text from the document. Detailed scientific geologic information was put into a
separate Story Map that can be accessed by a hyperlink in the main story map.

ESRI COLLECTOR FOR ARCGIS UPDATE

The GIS Specialist started working with the ESRI Collector for ArcGIS App (ESRI,
2017c) in 2014. The goals were to save time creating custom maps for field work and give
surficial geologists the ability to create GIS data points and attribute information while in the
field so post field work is minimized. For the past three years, a combination of using paper and
digital maps was being used by the geologists since they were not yet comfortable with a
complete transition to a digital workflow.

During February 2017, the weather was unusually warm for the mid-Atlantic area. DGS
surficial geologists decided to do field work that was outside the digital custom field map area,
so they used the traditional workflow instead. After one field day using paper maps and taking
notes in a notebook, the geologist spent approximately 2-3 hours the next morning entering
information into a database. By experiencing the traditional workflow and comparing that to
digital data collection, the geologist realized that after using the Collector App it took a fraction
of the time to prepare data for entry into the DGS well and outcrop database than with traditional
methods.

The GIS Specialist creates and publishes custom field maps to ArcGIS Online (AGOL)
(ESRI, 2017d) for use in the Collector App. An AGOL group was created so the geologist can
be a member and view the field maps. The geologist was also interested in viewing database
picks on the field map. Since the database is modified on a regular basis, it was decided that the
geologist should publish these points to the map. Once the data points are published and the
feature layer is shared to the AGOL group, the GIS Specialist can access this layer and add it to
the custom field map. The geologist is able to publish data points at any time and overwrite the
existing file. An efficient workflow between GIS and geologic staff has been established since
custom data layers are published simultaneously by multiple group members to an online web
map.
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DGS web maps created from ESRI web mapping application templates are available on the DGS home page, Story Maps link <http://dgs.udel.edu/story-maps>. The DGS Story Map Gallery page uses the ESRI Public Gallery template.
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DGS printed its Annual Report of Programs and Activities for Fiscal Year 2016, and it is available on the DGS website as a downloadable document.


[ Delaware Geological Survey Annual Report 2015-16
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Annual Report of Programs & Activities 2015-16

The Delaware Geological Survey’'s mission is, by
statute, geologic and hydrologic research and
exploration, and dissemination of information
through publication and public service.

Message from the Director
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aAmnpliec anm rone o ol matoc that racn AlLir hoamnaatinnc


The GIS Specialist decided to take information from the annual report and assemble it in the ESRI Story Map template to make it available in a mobile-friendly format.
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The Map Series (Tabbed) template was selected for the main layout, and the Map Journal template was embedded in each tab. A map of well locations in the National Ground-Water Monitoring Network includes attribute information such as site ID, site name, local aquifer, aquifer type, altitude, well depth, and a photo of the site.  
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Other tabs include Geology & Mapping, Natural Hazards, Data, and Publications & Service. This way users do not have to scroll through a single Map Journal and can select an area of interest to browse.
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An investigation af the subsurface geology of an agricultural area
where the relationship of confined aquifers and intervening confining
beds may be important to groundwater protection

The Miocens-age sediments of central and southern Delaware include four important

® confined aguifers: Cheswold, "Federalsburg,” Frederica, and Milford. The DGS drilled a
continuously cored test (site Nb53-08%) at Marshy Hope Wildlife Area, west of

‘ Cor
Greenwood, adding data from northwestern Sussex County that complements previously

studied sites near Lewes {site Oh25-02) and Bethany Beach (site Qj32-27) (shown on right,

click on core locations and cross section line™* for more information). Detailed, sample-

based data from the Marshy Hope site, and comparison to the Lewes and Bethany Beach
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Eastern Shore of Maryland.
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Another interactive map example is a cross section line on a map that can be clicked to access a stratigraphic cross section image of the area.
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DGS hosted its 3rd Geologic Research Symposium as a field trip on April 21, 2017 where attendees could observe Delaware geology in the field. A geologic field trip guidebook was printed and handed out to participants.
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Delaware is part of two physiographic
provinces: the Appalachian Piedmont, and
the Atlantic Coastal Plain.

About 80 square miles (4%) of the state
are within the Piedmont, and the rest,
1930 square miles (96%), are within the
Coastal Plain.

In the Piedmont, we will explore Siops |
anc  which allow us to examine related
rock units in the Wilmington Complex

that are part of Delaware’s Taconic arc.

In the Coastal Plain, "0 * explores
exposures at a sand and gravel operation,
and “top L showcases the DGS drilling
program and the value of subsurface

exploration to our geologic investigations.
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Since there were no plans for this guidebook to become a publication, the GIS Specialist created a Story Map with the guidebook information. 
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Columbia Formation exposure near Odessa, DE

The exposures at stop 3 provided field trip
participants an opportunity to see a
number of interesting geological features
in the Columbia Formation.

| Participants examined the sediments of
the Columbia Formation, discussed the
geological processes that formed this unit,

and considered the implications of the
geological features present for

groundwater storage and movement.
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Each location comes alive in the Cascade template with maps, imagery, and summarized, non-scientific text from the field guidebook.


Ebelaware Geology in the Field 2017 - Descriptive Geology

@ 2 3
Stop 1
Canby Park, outcrops in Little Mill Creek
by William "Sandy™ 5chenck
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Descending from the ball fields in Canby Park, an urban setting in
Wilmington, Delaware, the rocks exposed along a stretch of Little
Mill Creek presented a mystery.

Hartefald
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The rocks look a lot like the outcrops of layered mafic and felsic
Windy Hills Gneiss exposed in White Clay Creek at the Kirkwood
Highway Bridge at Windy Hills, more than five miles away.
(Locations shown on right.) But they also resemble Rockford Park
Gneiss, which is layered felsic and mafic gneiss, including
boudinage within the mafic layers. The Windy Hills Gneiss also
shows some mafic layer boudinage but the layers are folded into
steeply plunging folds. Because both units are layered mafic and
felsic gneisses, they were hard to separate for the 2000 map
(Schenck et al.).

Further examination by William 5. Schenck, P.G., revealed that
geochemistry was the key to their separation. The Windy Hills
Gneijss is associated with two-pyroxene gneisses, ultramafics, and
biotite gneisses with garnets, sillimanite, and microcline as
accessory minerals. In contrast, the Rockford Park Gneiss occurs
in stringers and pods surrounded by the Brandywine Blue Gneiss.

Both the Rockford Park and Windy Hills gneisses are volcanic in
origin. The big difference is the mafic layers in the Rockford Park
Gneiss have a boninitic affinity (Plank, Srogi, Schenck, and Plank,
2001). That is to say they were the first volcanics to erupt through
the ocean floor after the subduction began similar to the current
situation in the Bonin Islands, 1zu-Bonin arc south of Japan. Later,
the Brandywine Blue Gneiss (plutons) intruded these original
volcanics leaving only small stringers and blobs.

Modal analysis of the Canby Park rocks verifies there are felsic
layers that are two-pyroxene gneisses similar to Windy Hills
Gneiss. Rockford Park Gneiss felsic layers primarily contain
orthopyroxene.
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Detailed scientific geologic information was put into a separate story map that can be accessed by a hyperlink in the main story map.


ESRI Collector app

e Custom maps to navigate in the field

e Create digital data in the field (location, attributes)
e Offline data collection available

 Take photos or videos, saves as attachment

e Download data to desktop (GIS layer, data table)
 Goal —save time before and after field work






DGS surficial geologists did field work that was outside the digital custom field map area, so they used the traditional workflow. After one field day using paper maps and taking notes in a notebook, the geologist spent approximately 2-3 hours the next morning entering information into a database.  
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By experiencing the traditional workflow and comparing that to digital data collection, the geologist realized that after using the Collector App it took a fraction of the time to prepare data for entry into the DGS well and outcrop database than with traditional methods.
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The GIS Specialist creates and publishes custom field maps to ArcGIS Online (AGOL) for use in the Collector App.  An AGOL group was created so the geologist can be a member and view the field maps. The geologist publishes data picks and shares the feature layer to the AGOL group. The GIS Specialist is then able to access the layer and add it to the custom field map. An efficient workflow between GIS and geologic staff has been established since custom data layers are published simultaneously by multiple group members to an online web map.
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