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Identification_Information: 
Citation: 
Citation_Information: 
Originator: Allegheny College
Publication_Date: 20100802
Title: 
Thickness of Glacial Deposits, Western Crawford County, Pennsylvania 
Edition: 1.0
Geospatial_Data_Presentation_Form: vector digital data
Online_Linkage: 
\\BIOV32\C$\WorkSpace\Metadata\Schiner\Geodatabase\Schiner_1979.gdb 

Description: 
Abstract: 
Digitized sediment thickness map for western Crawford County, Pennsylvania. (The term western applies to all portions of the county west of 80 degrees 07' 30") The complete citation for the source map is: Map Showing the Thickness of Glacial Deposits and Locations of Wells in Western Crawford County, Pennsylvania by George R. Schiner and John T. Gallaher, 1979, W46, Plate 2. The original map was published at a scale of 1:50,000. The map is a part of the Pennsylvania Geologic Survey Water Resource Report 46, Geology and Groundwater Resources of Western Crawford County, Pennsylvania. This GIS dataset shows the areal distribution of glacial deposits and estimated well yields across the western portion of Crawford County. Water well locations published on the source map have not been included here. All mapping activity and thickness interpretations were made by the original authors of the map (Shiner and Gallaher, 1979); the authors of this electronic geospatial resource (Shaffer et al., 2010) have only transferred the map features, assigned attributes, and documented our process. 

Purpose: 
This dataset identifies the spatial distribution of glacial sediments and potential well yields for glacial deposits. The original map was digitized to provide an electronic version for GIS work. Potential users should read the Supplemental Information Section to determine an appropriate scale for using these data. More detailed maps (of glacial sediment types and/or thickness) may exist within Crawford County in either paper or electronic format. Researchers are encouraged to check with the U.S. Geological Survey, Pennsylvania Geologic Survey, PASDA, and/or Geology Departments at local universities and colleges for other maps. 

Supplemental_Information: 
This dataset is not intended to be used for detailed or site-specific analyses, nor is it intended to be used at any scale finer than 1:50,000 (for example, use at 1:24,000 scale is inappropriate). 

Time_Period_of_Content: 
Time_Period_Information: 
Single_Date/Time: 
Calendar_Date: 20100802
Currentness_Reference: publication date
Status: 
Progress: Complete
Maintenance_and_Update_Frequency: As needed
Spatial_Domain: 
Bounding_Coordinates: 
West_Bounding_Coordinate: -80.522125
East_Bounding_Coordinate: -80.119980
North_Bounding_Coordinate: 41.851616
South_Bounding_Coordinate: 41.480059

Keywords: 
Theme: 
Theme_Keyword_Thesaurus: 
Glossary of Geology (Fifth edition) 2005. Klaus K.E. Neuendorf, James P. Mehl, Jr., and Julia A. Jackson, editors; Washington D.C.: The American Geological Institute, 800 pp. 
Theme_Keyword: surficial deposits
Theme_Keyword: isopach map
Theme_Keyword: unconsolidated
Place: 
Place_Keyword: Pennsylvania
Place_Keyword: Crawford County
Temporal: 
Temporal_Keyword: Cenozoic
Temporal_Keyword: Quaternary

Access_Constraints: None.

Use_Constraints: 
The data for thickness of glacial deposits may be used provided that credit for the original (unaltered) dataset is given to Allegheny College. Users shall clearly indicate the source of the data. Users who modify the data in any way are obligated to describe the types of modifications they have made, including modifications to hard-copy maps. Users are not to misrepresent the Allegheny College dataset, nor to imply that changes they (users) have made were approved by Allegheny College. 

This dataset contains errors that are an artifact of the interpretation, source material, and conversion process. The data and documentation are provided "as is". The data set was created at a scale of 1:50,000; application of this dataset should be at a scale equal to or smaller than the source scale. 

Allegheny College makes no warranty of representation, either express or implied, with respect to the data or accompanying documentation, including its quality, performance, or accuracy. Allegheny College will not be liable for any direct, indirect, special, incidental, or consequential damages arising out of the user or inability to use the data or any accompanying documentation. Users discovering errors or making corrections to the data are requested to report such errors to the Allegheny College GIS Manager at chris.shaffer@allegheny.edu. 

Point_of_Contact: 
Contact_Information: 
Contact_Person_Primary: 
Contact_Person: Christopher L. Shaffer
Contact_Organization: Allegheny College
Contact_Position: GIS Manager
Contact_Address: 
Address_Type: mailing address
Address: 520 N. Main St., Box E
City: Meadville
State_or_Province: Pennsylvania
Postal_Code: 16335
Country: United States
Contact_Voice_Telephone: (814) 332-2719
Contact_Facsimile_Telephone: (814) 332-5314
Contact_Electronic_Mail_Address: chris.shaffer@allegheny.edu
Hours_of_Service: 8 am to 5 pm, Mon-Fri

Data_Set_Credit: 
Glacial sediment thickness contours and associated attribute information are from the "Map Showing Thickness of Glacial Deposits and Locations of Wells in Western Crawford County, Pennsylvania", which is Plate 2 in the Pennyslvania Geological Survey Water Resources Report 46 (Geology and Groundwater Resources of Western Crawford County, Pennsylvania) by Schiner and Gallaher, 1979. General digital work (digitizing, attributing, and proofing) was performed by Allegheny College student Mingyuan Song. Specific digital work (transforming, adjusting, and documenting) and project oversight was conducted by Christopher L. Shaffer, GIS Manager, Allegheny College and Dr. Rachel O'Brien, Associate Professor of Geology, Allegheny College. Authorship for this work should be referenced as: Shaffer, C.L., R. O'Brien, and M. Song, 2010. Thickness of Glacial Deposits of Western Crawford County, Pennsylvania: A digitized version of the Schiner and Gallaher, 1979 map. 

Native_Data_Set_Environment: 
Microsoft Windows XP Version 5.1 (Build 2600) Service Pack 3; ESRI ArcCatalog 9.3.1.3500 
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Data_Quality_Information: 
Attribute_Accuracy: 
Attribute_Accuracy_Report: 
The published thickness of glaical deposits map (Schiner and Gallaher, 1979) is the basis for the polygon attributes. Allegheny College visually compared assigned attributes against the published source map. Based on this review, the attributes are believed to be accurate. 

Logical_Consistency_Report: 
Complete chain-node topology is present. The dataset was checked for polygon closure, erroneous or duplicate arcs, incorrect intersections, overshoots and undershoots, label errors, and node errors. 

Completeness_Report: 
The dataset represents thickness of glacial deposits for western Crawford County, Pennsylvania. Polygons and attributes have been assigned to represent the published thickness of glacial deposits map (Schiner and Gallaher, 1979). No changes or updates have been made in the compilation process. 

Positional_Accuracy: 
Horizontal_Positional_Accuracy: 
Horizontal_Positional_Accuracy_Report: 
The horizontal positional accuracy of the dataset is that of the 1979 "Map Showing Thickness of Glacial Deposits and Locations of Wells in Western Crawford County, Pennsylvania", which was compiled and published at a scale of 1:50,000. 

Lineage: 
Source_Information: 
Source_Citation: 
Citation_Information: 
Title: 
Map Showing Thickness of Glacial Deposits and Locations of Wells in Western Crawford County, Pennsylvania 
Larger_Work_Citation: 
Citation_Information: 
Originator: George R. Schiner and John T. Gallaher
Publication_Date: 1979
Title: Groundwater Resources of Western Crawford County, Pennsylvania
Publication_Information: 
Publication_Place: Harrisburg, PA
Publisher: 
Commonwealth of Pennsylvania, Department of Environmental Resources, Bureau of Topographic and Geologic Survey 
Other_Citation_Details: Water Resource Report 46
Source_Scale_Denominator: 50,000
Type_of_Source_Media: paper, scanned image
Source_Time_Period_of_Content: 
Time_Period_Information: 
Single_Date/Time: 
Calendar_Date: 1979
Source_Currentness_Reference: publication date
Source_Citation_Abbreviation: Schiner and Gallaher, 1979
Source_Contribution: 
Map showing the thickness of glaical deposits as published on W46, Plate 2. 

Process_Step: 
Process_Description: 
This dataset was captured, edited, and verified by an Allegheny College student working under faculty and staff supervision. The work spanned from September 2009 to August 2010; technical and financial support was provided by Allegheny College. The base map for the thickness of glacial deposits dataset is the published "Map Showing Thickness of Glacial Deposits and Locations of Wells in Western Crawford County, Pennsylvania" by Schiner and Gallaher, 1979. 

The following processing steps were performed using ESRI's ArcGIS Desktop 9.3.1 software. First, a digital copy (w046_pl2.sid) of the Schiner and Gallaher, 1979 map was downloaded from the Pennsylvania Geologic Survey (PAGS) website. The image file did not include a world file, and therefore needed to be georeferenced in order for map overlay to occur. The image was examined and four control points (latitude and longitude lines near the four corners of the map) were identified and coordinates recorded in degrees, minutes, and seconds. A shapefile was then created and points were plotted at the exact coordinate locations. This was accomplished by displaying digital copies of 1:24,000 USGS topographic maps, which were projected into UTM Zone 17N NAD 1983, and using the software to place points on the map at the recorded coordinates. Next, the image within an unknown spatial reference was overlaid onto the projected point shapefile and georeferenced to real-world coordinates using the point shapefile as guide for inputting the X and Y source coordinates. In addition, snapping was used to ensure data integrity and a 1st order polynomial (affine) transformation was applied. The resulting RMS error was 1.7 meters. Once georeferenced, a world file was created to store map coordinate information for the image file. 

Next, a file geodatabase, feature dataset, and line feature class were created. A feature dataset was chosen in order that 1) the same coordinate system was applied to all feature classes and 2) topology rules might be integrated into the database. The coordinate system of the feature dataset was defined as UTM Zone 17N NAD 1983. The line feature class was added to the map and an edit session was started. The map scale was set to 1:5,000 and was maintained to ensure consistency throughout the digitizing process. Using the Sketch tools, lines were digitized by tracing over the study area boundary and contact lines as depicted on the map. First, the boundary of the study area was drawn. Next, the contacts representing lines of equal thickness of glacial deposits were drawn. Snapping was used to ensure that the contact lines touched the study area boundary and island polygons closed correctly. This process took nine months to complete, as the student only worked a few hours each week. 

Once digitizing was complete, a line topology class was created to ensure data integrity. The following topology rules were applied: must not overlap, must not intersect, must not have dangles, must not self-overlap, and must not self-intersect. Topology was validated and errors (overshoots, undershoots, and incorrect intersections) were corrected using the topology editing tools provided by the software. Next, a polygon feature class was built using the features in the line feature class. A polygon topology class was created to ensure data integrity. The following topology rules were applied: must not overlap and must not have gaps. Topology was validated and errors (sliver polygons and holes) were corrected. In some instances, small polygons needed to be added, removed, or modified within the feature class. 

To allow for descriptive information to be added to the geographic features, attribute fields were added and attribute domains were established. The following fields were added to the layer attribute table: deposit type, minimum thickness, maximum thickness, and maximum well yield. Range domains were created for the minimum and maximum thickness and maximum yield fields and a coded value domain was created for the deposit type field. These domains helped to increase efficiency in attributing and to ensure that only acceptable values were entered. Next, the domains were applied to their respective fields. After an edit session was started, individual polygons were selected and attribute values were assigned according to the legend as depicted on the Schiner and Gallaher, 1979 map. Once complete, all of the polygons were selected and the attribute values were validated. If erroneous values existed, they were corrected and edits were saved. 

To ensure both digitizing and attribute accuracy, a poster-sized printout of the digitized map was visually compared to the Schiner and Gallaher, 1979 map and digitizing and attributing errors were identified and corrected. This process involved modifying polygon boundaries, validating topology, and adjusting attribute values as necessary. Polygons representing Pymatuning Reservoir and Conneaut Lake were assigned values of "Water" for the deposit type field and values of <Null> for the remaining three fields. Smaller standing water bodies (manmade lakes and/or impoundments) on land were not digitized. Once the datasets were deemed error free, the polygon feature class was exported into a new file geodatabase and metadata documentation was constructed. 

Source_Used_Citation_Abbreviation: Schiner and Gallaher, 1979
Process_Date: Sept 2009 to Aug 2010
Process_Contact: 
Contact_Information: 
Contact_Person_Primary: 
Contact_Person: Christopher L. Shaffer
Contact_Organization: Allegheny College
Contact_Position: GIS Manager
Contact_Address: 
Address_Type: mailing address
Address: 520 N. Main St., Box E
City: Meadville
State_or_Province: Pennsylvania
Postal_Code: 16335
Country: United States
Contact_Voice_Telephone: (814) 332-2719
Contact_Facsimile_Telephone: (814) 332-5314
Contact_Electronic_Mail_Address: chris.shaffer@allegheny.edu
Hours_of_Service: 8 am to 5 pm, Mon-Fri
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Spatial_Data_Organization_Information: 
Direct_Spatial_Reference_Method: Vector
Point_and_Vector_Object_Information: 
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Spatial_Reference_Information: 
Horizontal_Coordinate_System_Definition: 
Planar: 
Planar_Coordinate_Information: 
Planar_Coordinate_Encoding_Method: coordinate pair
Coordinate_Representation: 
Abscissa_Resolution: 0.000100
Ordinate_Resolution: 0.000100
Planar_Distance_Units: meters
Geodetic_Model: 
Horizontal_Datum_Name: North American Datum of 1983
Ellipsoid_Name: Geodetic Reference System 80
Semi-major_Axis: 6378137.000000
Denominator_of_Flattening_Ratio: 298.257222
Vertical_Coordinate_System_Definition: 
Altitude_System_Definition: 
Altitude_Resolution: 0.000100
Altitude_Encoding_Method: 
Explicit elevation coordinate included with horizontal coordinates 
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Entity_and_Attribute_Information: 
Detailed_Description: 
Entity_Type: 
Entity_Type_Label: Glacial_Deposits
Entity_Type_Definition: 
The polygons in this dataset represent thicknesses of glacial deposits. 
Entity_Type_Definition_Source: Schiner and Gallaher, 1979
Attribute: 
Attribute_Label: OBJECTID
Attribute_Definition: Internal feature number.
Attribute_Definition_Source: ESRI
Attribute_Domain_Values: 
Unrepresentable_Domain: 
Sequential unique whole numbers that are automatically generated. 
Attribute: 
Attribute_Label: Shape
Attribute_Definition: Feature geometry.
Attribute_Definition_Source: ESRI
Attribute_Domain_Values: 
Unrepresentable_Domain: Coordinates defining the features.
Attribute: 
Attribute_Label: Shape_Length
Attribute_Definition: Length of feature in internal units.
Attribute_Definition_Source: ESRI
Attribute_Domain_Values: 
Unrepresentable_Domain: Positive real numbers that are automatically generated.
Attribute: 
Attribute_Label: Shape_Area
Attribute_Definition: Area of feature in internal units squared.
Attribute_Definition_Source: ESRI
Attribute_Domain_Values: 
Unrepresentable_Domain: Positive real numbers that are automatically generated.
Attribute: 
Attribute_Label: DEPOSITS_TYPE
Attribute_Definition: The type of glacial deposit.
Attribute_Definition_Source: Schiner and Gallaher, 1979
Attribute_Domain_Values: 
Enumerated_Domain: 
Enumerated_Domain_Value: Outwash
Enumerated_Domain: 
Enumerated_Domain_Value: Till
Enumerated_Domain: 
Enumerated_Domain_Value: Outwash & Till
Enumerated_Domain: 
Enumerated_Domain_Value: Water
Attribute: 
Attribute_Label: MIN_THICKNESS
Attribute_Definition: The minimum thickness of glacial deposits.
Attribute_Definition_Source: Schiner and Gallaher, 1979
Attribute_Domain_Values: 
Range_Domain: 
Range_Domain_Minimum: 0
Range_Domain_Maximum: 100
Attribute_Units_of_Measure: Feet
Attribute: 
Attribute_Label: MAX_THICKNESS
Attribute_Definition: The maximum thickness of glacial deposits.
Attribute_Definition_Source: Schiner and Gallaher, 1979
Attribute_Domain_Values: 
Range_Domain: 
Range_Domain_Minimum: 25
Range_Domain_Maximum: 999
Attribute_Units_of_Measure: Feet
Attribute: 
Attribute_Label: MAX_YIELD
Attribute_Definition: The maximum well yield of glacial deposits.
Attribute_Definition_Source: Schiner and Gallaher, 1979
Attribute_Domain_Values: 
Range_Domain: 
Range_Domain_Minimum: 20
Range_Domain_Maximum: 2050
Attribute_Units_of_Measure: GPM (gallons per minute)
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Distribution_Information: 
Resource_Description: Downloadable Data
Distribution_Liability: 
These data files and documentation are provided "as is," and the user assumes the entire risk as to their quality and performance. 

Allegheny College makes no guarantee or warranty concerning the accuracy of information contained in the geographic data or accompanying documentation. Allegheny College further makes no warrantees, either expressed or implied, as to any other matter whatsoever, including, without limitation, the completeness or condition of the product, or its fitness for any particular purpose. The burden for determining fitness for use lies entirely with the user. 

Allegheny College makes no warranty, expressed or implied, regarding the use of the data files or accompanying documentation on any other computer system, nor does the act of distribution constitute any such warranty. 

The user shall save the Allegheny College harmless from any suits, claims, or actions arising out of the use of or any defect in the data files or accompanying documentation. 

Allegheny College assumes no legal liability for the accuracy, completeness, or usefulness of the data files and accompanying documentation. In no event shall Allegheny College have any liability whatsoever for payment of any consequential, incidental, indirect, special, or tort damages of any kind, including, but not limited to, any loss of profits arising out of use of or reliance on the geographic data. 

Not for commercial resale. 

Standard_Order_Process: 
Digital_Form: 
Digital_Transfer_Information: 
Format_Name: File Geodatabase
Format_Version_Number: ArcGIS 9.3.1
Transfer_Size: 1.04 MB
Fees: Free
Available_Time_Period: 
Time_Period_Information: 
Single_Date/Time: 
Calendar_Date: 20100802
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Metadata_Reference_Information: 
Metadata_Date: 20100611
Metadata_Review_Date: 20100802
Metadata_Contact: 
Contact_Information: 
Contact_Person_Primary: 
Contact_Person: Christopher L. Shaffer
Contact_Organization: Allegheny College
Contact_Position: GIS Manager
Contact_Address: 
Address_Type: mailing address
Address: 520 N. Main St., Box E
City: Meadville
State_or_Province: Pennsylvania
Postal_Code: 16335
Country: United States
Contact_Voice_Telephone: (814) 332-2719
Contact_Facsimile_Telephone: (814) 332-5314
Contact_Electronic_Mail_Address: chris.shaffer@allegheny.edu
Hours_of_Service: 8 am to 5 pm, Mon-Fri
Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata
Metadata_Standard_Version: FGDC-STD-001-1998
Metadata_Time_Convention: local time

