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Why Transfer to Digital 
Monitoring Tools?

• Accessibility
• Protocol Reinforcement
• Live Data Observation
• QA/QC Quality Assurance

by BrianEKushner



Why ArcGIS Survey123?



Open the 
ArcGIS 
Survey123 
App



Download 
the 
Delaware 
Inland Bays 
Terrapin 
Survey

https://arcg.is/rT5GO 
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https://arcg.is/0m5n1


ArcGIS Survey123 Tutorial
https://youtu.be/7yPZTKB6R3M



Participatory Science Projects 
& Others
• Osprey Survey (2025)
• Diamondback Terrapin Survey (2025)
• CIB, I Need a Tree! (2025)
• NE Terrapin Watch (2026)
• Oyster Gardening (2026)
• MyCoast Delaware (2025-?)





Terrapin 
Survey



Diamondback Terrapin
Malaclemys terrapin

• Only true estuarine turtle in North America
• Multiple natural and anthropogenic 

pressures
• In DE terrapins are listed as a “Species of 

Greatest Conservation Need Tier 1” 

• We don’t have much data on terrapin 

populations in the Inland Bays or Delaware
• Surveys allow us to learn about population 

size, changes, and distribution over time

by ArendTrent



Abundance and Distribution

The Center began an Inland Bays Terrapin Survey in 2020.
We have worked with participatory scientists to create 12 land 
locations to observe terrapins from static points and 10 water 
trails to observe terrapins in the water (general points 
inaccessible by land).

Lessons learned from our pilot study are applied to . . .

co-created with Andrew McGowan, former 
Manager of Environmental Science at the Center



Protocol Standardization

In 2023, the Center was awarded by the Northeast Association of 
Fish and Wildlife Agencies (NEAFWA) and Wildlife Management 
Institute (WMI) under the Regional Conservation Need (RCN) 3.0: 
Coordinated Assessment of the Northeastern Diamond-backed 
Terrapin Populations to Standardized Terrapin Population 
Assessment.
Which allowed to continue the work with modifications to:
• Seasonality
• Frequency of surveys
• Volunteer recruitment and training
• Flexibility in weather conditions
• Method and timing of observations



Northeast Diamondback Terrapin Survey
from May 1st to October 31st

Volunteers are encouraged to complete as many surveys as 
possible at any point during the survey period, with a 

minimum described in the timeline below
at the same land-based locations as the Center’s survey

Timeline Suggested Number of 
Surveys

May 1st- June 30th 3 surveys per site

July 1st- August 31st 1 survey per site

September 1st- October 31st 1 survey per site



Volunteer Information & 
Liability Waiver 

*Asterisk shows required fields

Terrapin Survey Sections



Terrapin Survey Sections

Time, Weather, & Location

• Wind force
• Wind speed
• Temperature
• Cloud coverage
• Equipment
• Location



Weather Conditions Tools

Delaware Environmental Observing System 
(DEOS) Website

www.deos.udel.edu ‘TerpAlert’ by Bill MacLachlan



Land SurveyRehoboth Bay 
& 

Indian River Bay

Little Assawoman 
Bay

Kent County



Observation
• Count #1: Start time, Number of 

Terrapins Observed, and End 
time.

• Wait three minutes before 
performing the second 
period/sweep

• Capture any pictures of interest 
associated to this survey

• Shared any additional 
observations



Survey Completion
• Report End time
• Volunteer hours including travel
• Signature



Survey Site
Number of 

Surveys
Angola by the Bay 4
Bethany Bay 16
Botanic Gardens 7
Indian River Inlet 10
Jefferson Creek 8
Lower Love Creek 13
Port Mahon Pier 4
Port mahon-Clarks Point 4
Pot Nets/Whitehouse Beach 11

Read Avenue 8
Rehoboth Beach Country Club 9

Rosedale 3
Upper Whites Creek 8

Warwick Road 0
Total 105

• A total of 105 surveys as of June 29, 2026
• Avg # Terrapin per survey, range 0-35 
terrapins
• Bethany Bay has the most visits.

Preliminary Results



Osprey 
Survey

© Samantha Scullen



Ospreys
Pandion haliaetus
● Ospreys are good indicators of environmental 

quality because they are at the top of the food 
chain. 

● The species have rebounded significantly 
following the 1972 ban on the use of DDT 
pesticides, which caused the collapse of many 
raptor populations due to thinning eggshells.

● Ninety-two active Osprey nests were counted 
in 2014 by DNREC’s aerial surveys.

● During the 2021 Center’s Osprey Survey, a 

total of 279 active nests were counted. 



Preliminary Results

• 928 reports were received
○ 388 potential nests
○ 538 active
○ 2 unknown

• Data presented are reports and do 
not indicate presence or absence 
(red/yellow areas are representative 
of multiple reports)



Preliminary Results

• 235 active nest were identified in 
2025

• Data presented are total nests by 
volunteer assigned survey zones.



NE Regional 
Terrapin 
Watch



Have you found 
a terrapin:

•By the side of the road?
•On your backyard?
•On your campground?
•When kayaking/boating?

AND thought…to whom or 
how should I report it?

If the answer is YES!, we have a solution for you.



NEW NE Regional 
Terrapin Watch!
This short survey will provide us with 
key information about the distribution, 
number, activity, and conditions of 
terrapins throughout our Northeast 
region.

Traveling throughout the Northeast 
region?- No problem! Use the app 
from Virginia to Massachusetts.

Option to add a Network Code



Survey Questions

Terrapin Description & 
Contact Information

• Full Name
• Email
• Phone Number



Observation Details

• Date & Time
• Location



Observation Details

• Number of Terrapins
• Behavior 
• Signs of activity



Pictures

• Please take a picture of the 
terrapin(s) or the area where 
you observed it. 

• You can add up to three 
pictures.



• A total of 73 terrapin reports as of 6/29/2026
• Most of them for a single terrapin observation

Report
Locations

Number 
of 

Reports

Delaware 63

Maryland 6

New York 1

Virginia 3

Total 73

Preliminary Results
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