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At the NYSGS, a set of Surficial Mapping Protocols (SuMP) was enacted to define and establish 
rules for mapping in order to ensure consistency in data collection, mapping strategies, and map 
development. This set of standards was designed to complement GeMS, and the concurrent 
implementation of each streamlines the mapping process from the field map and notebook 
(SuMP) to the digital map and geodatabase (GeMS). 
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What is the New York State Geological 
Survey?

New York State Education 
Department

New York State Office of Cultural 
Education AKA NYS Museum

Research and Collections 
Division

Finally to…
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History of Mapping at the NYSGS 
Began on April 15th,1836 with the four chief Geologists 

horsemen:
Eastern Region – William W. Mather

Northern Region – Ebenezer Emmons
Central Region – Timothy Conrad <- Replaced by L. 

Vanuxem
Western Region – Lardner Vanuxem <- Replace by J. Hall

At the time the New York 
Geological and Natural History 
survey was looking for…………

COAL!



Map and Chart Series No. 15

Geologic Map of New York State

Published in five sheets in 1970 

Adirondacks
Hudson-Mohawk 
Lower Hudson
Finger Lakes

Niagara
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Map and Chart Series No. 40
Surficial Geologic Map of New York 

State

Published in five sheets from 1986 
to 1991 

Adirondacks
Hudson-Mohawk 
Lower Hudson
Finger Lakes

Niagara
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STATEMAP and the NYSM - GS
Geologic Mapping in NYS funded 

by the act since 1993

Over 200 geologic maps published 
or conducted by direct funding from 

STATEMAP

Mapped over a one- or two-year 
grant cycle

Published digital and/or paper map 
end product

7



Current and Former Federal Funding Sources
 

National Park Service
- Mapped eleven 7.5-Minute quadrangles along the Delaware River 
from 2015-2019

Great Lakes Geologic Mapping Coalition 
(GLGMC)
- Conduct three-dimensional mapping of over 20 quadrangles and critical 
stratigraphic sites:
Mainly in the Finger Lakes, Black River and Hudson Valley Regions

Earth Mineral Resource Initiative (EarthMRI)
- Mine waste tailing mapping and sampling 
-Possible future geologic mapping and drilling



So what are the Surficial 
Mapping Protocols (SuMP) at the NYSGS?



Surficial Mapping Protocols (SuMP)
Created in 2019 as an Open-File Report
Used specifically for surficial geologic mapping

Set minimum requirements for mapping:
1). Minimum quantity of stops and soil samples

2). Descriptive notes at each stop

3). Field summary AKA debriefing report

4). Data Cataloging

5). Lithology/Digitization Standardization

6). GeMS Compliant Data

 



One reasoning behind the SuMP

Precision Accuracy
Coverage

AKA 
Quantity



Before 

After 



Geologic Mapping Schema (GeMS)
Started in 2009 as NCGMP09
Continued development and renamed

First set of true nationwide, NCGMP funded GIS 
standards for deliverables

Standards for: 

1). Polygons, Polylines, Points

2). Metadata

3). Database files

4). Deliverable directories, folders and images



How to these coalesce?
SuMP is the field mapping component
Standards for field work and data logging for all mapping 
projects conducted by the NYSGS

Data standards allow for fluid transitions from one geologist to 
the next

Allows for ease of use for cartography and large-scale 
mapping projects

GeMS is for the office
Cartographic and GIS standards for all mapping products 
produced by NYSGS for the USGS

Data standards allow for workflow development for ease of 
use and compilation for large projects.

Allows for ease of use for cartography and large-scale 
mapping projects (sounds familiar!)



What is our workflow for conducting 
geologic mapping?



Process of Geologic Mapping
Create Field 
Map of the 
7.5-Minute 

Quadrangle

Roadside 
Sampling

Field 
Traverses

Conduct 
Field 

Mapping

Drafting

Digital Map 
Compilation

GeMS 
Compliant
Digital Map 
Database 

Compilation

Publish in NYSM 
Map and Chart 

Series & NGMDB

Surficial Mapping Protocols (SuMP):
 - Created in 2019 to have all maps meet a 
minimum threshold

Set minimum requirements for mapping:
1). Minimum quantity of stops and soil 
samples 

2). Descriptive notes at each stop
 
3). Field Summary

4). Data Cataloging

5). Lithology Standardization

6). GeMS Compliant Data



Process of Geologic Mapping
Create Field 
Map of the 
7.5-Minute 

Quadrangle

Roadside 
Sampling

Field 
Traverses

Conduct 
Field 

Mapping

Drafting

Digital Map 
Compilation

GeMS 
Compliant
Digital Map 
Database 

Compilation

Publish in NYSM 
Map and Chart 

Series & NGMDB



Timing of the Process of Geologic Mapping
1-2 Hours

48 to 132 
Hours

50-240 Hours

8-12 Hours

8-10 Hours

15-20 Minutes

Surficial Geology of the Port 
Leyden 7.5-Minute Quadrangle:

Field Map Creation: 2 hours
Field Work: 72 Hours
Drafting: 240 Hours
Final Map Compilation: 5 Hours
GeMS Compilation: 6 hours
Publishing: 10 Minutes

Total: 325.6 Hours



 

Start to finish through SMS and GeMS
GeMS Final Geodatabase

1). Field Work



 

Start to finish through SMS and GeMS



 

Start to finish through SMS and GeMS
GeMS Final Geodatabase

1). Field Work

2). Drafting



 

Start to finish through SMS and GeMS
GeMS Final Geodatabase

1). Field Work

2). Drafting

3). Digitization



 

Start to finish through SMS and GeMS
GeMS Final Geodatabase

1). Field Work

2). Drafting

3). Digitization

4). Database Compilation



 

Start to finish through SMS and GeMS
GeMS Final Geodatabase

1). Field Work

2). Drafting

3). Digitization

4). Database Compilation

5). Final Project Folder



Final GeMS Submittal Folder Tree



Current Mapping Efforts
Development of the first Bedrock Topography/Drift Thickness of New York State

Currently approaching a collective 100,000+ hours of work

Published maps are on the 
NGMDB and in GeMS Level 3 

format

Geologist adjustment of surface contours

21 of 62 counties currently completed



 

Map and Chart Series Today 
Over 180 published maps to date from #1 to #232

45 in the past year!

Most recent update:
- 20 county bedrock topography and drift thickness maps
- Two Surficial 7.5-Minute Quadrangle Maps
- Some unpublished maps are undergoing refinement

Undergoing Final Review: 
Ten more county Bedrock Topography and Drift Thickness maps

Bedrock Geology of the White Plains 7.5-Minute Quadrangle, Westchester 
County, New York by Leo M. Hall

Surficial Geology of the Altamont 7.5-Minute Quadrangle, Albany and 
Schenectady Counties, New York by Sean P. Grasing

Glacial Landforms of Cayuga County, New York by Andrew L. Kozlowski, 
Karl J. Backhaus and Brian C. Bird



 Questions?

 Thank you! 
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