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SCIENCE OFFICE PERSONNEL

John Bunnell (33 years)
Kim Laidig (30 years)

Patrick Burritt (15 years)
Jeff Dragon (4 years)

Vacancy



Water Quality

Wastewater Treatment

Upland and Wetland Forests

Stream and Wetland Hydrology

Aquatic and Wetland Plants and Animals

Threatened and Endangered Species

Ecological Integrity Assessment

Landscape Assessments

Cranberry Agriculture

Utility Rights-of-way
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ON-STREAM HABITATS
1990s - 2011

Upstream Land-use Activities
Development

Upland agriculture

Water-quality Degradation
Nutrient enrichment

Increased dissolved solids
Elevated pH

Altered Aquatic Communities
Non-native species invasion



KIRKWOOD-COHANSEY PROJECT
2002 - 2010

12 Studies

Hydrologic-framework Study - USGS
Hydrologic-assessment Study - USGS

Evapotranspiration Study - USGS
Hydrologic-modeling study - USGS

Stream Fish and Invertebrate Study - USGS
Nitrogen Laboratory and Field Study - Rutgers

Stream-habitat Study - PC
Swamp pink Study - PC

Pond-vegetation Study - PC
Frog-development Study - PC

Wetland-forest Study - PC
Landscape-application Study - Rutgers



Surrounding Land-use Activities
Development

Upland agriculture

Water-quality Degradation
Nutrient enrichment

Increased dissolved solids
Elevated pH

Altered Aquatic Communities
Non-native species invasion

OFF-STREAM HABITATS
2011 - 2022



ENDOCRINE DISRUPTION STUDY
2017 ς2022 PC and USGS

Funded by William Penn Foundation through Academy of Natural Sciences at Drexel

Endocrine system produces hormones in animals to regulate reproduction and development

Lakes and streams above and below 2 STPs and ponds and stormwater basins
130+ compounds in the water and various measures in fish and frogs

Surrounding land use
primary driver of 

contaminant concentrations 
rather than wastewater

Wastewater contributed 
personal care products

Parasites increased with 
concentrations of industrial, 
mycotoxin, and cumulative 

inorganic compounds

Intersex varied and was 
dependent on species examined

Results published in 2022 in Science of the Total EnvironmentR
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MICROORGANISM STUDY
2019 ς2022 EPA funded collaboration with PC, USGS, and NJDEP

Update 2007 stormwater basin mapping using 2017 aerial photography
Sampled 20 natural ponds, 20 excavated ponds, and 20 stormwater basins

Sampled water for pH, SC, nutrients, trace metals, and pesticides
Collected chlorophyll-a, phytoplankton,  diatoms, zooplankton, and aquatic invertebrates

Found 190 new stormwater basins created from 2007 and 2017

Natural and excavated ponds were similar to each other
Compared to natural and excavated ponds, stormwater basins:

more surrounding developed land
more degraded water quality

greater number and concentration of pesticides
different plants and animals

source for nonnative and introduced speciesR
E
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Water Level Monitoring

Pinelands-wide Monitoring

Frog and Toad Monitoring

Joint Corn Snake Study

Rare Snake Monitoring

King Snake Study

Snake Fungal Disease Monitoring

Corn Snake and King Snake Genetics

Box Turtle Study



WATER LEVEL MONITORING
NPS funded ongoing environmental monitoring

33 forest plots + 1 plot with data logger and 30 ponds + 7 ponds with data loggers
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PINELANDS WIDE WQ MONITORING
NPS funded ongoing environmental monitoring

47 stream sites sampled in April, June, August, and October annually
to monitor changes in pH and specific conductance
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Four Mile Branch at Lighthouse Road

pH

Specific Conductance
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ANNUAL FROG AND TOAD SURVEYS
NPS funded ongoing environmental monitoring

Annual spring calling surveys for frogs and toads at 22 ponds in the Mullica River Basin
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Vocalization surveys at 22 ponds in March, April, May, and June
Count the number of individual frogs and toads of each species calling

Over 30 years of data to analyze for changes over time



JOINT CORN SNAKE STUDY
PCF funded collaboration between PC, HA, TCNJ, and ENSP

1. Radio telemetry
2. Head starting

3. Drift fence array
4. Locate critical habitats
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JOINT CORN SNAKE STUDY
1. Radio telemetry

Capture snakes and surgically implant radio transmitters
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JOINT CORN SNAKE STUDY
1. Radio telemetry

Located snakes 2 ς3x
per week in 2017 ς2019

Environmental, habitat,
and behavioral data

Activity range 
and habitats used

Timing of nesting, shedding,
and denning

Location of dens, nests,
and shed sites

Before and after
prescribed burning

Analyze data in 2023
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JOINT CORN SNAKE STUDY
2. Head started vs cold released hatchlings
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Collected females or eggs from nest areas and hatched in the laboratory

Cold released group released back to nest area

Head started group kept over winter and fed and released following spring

Head starting was done 2016 ς2019

Goal is to compare growth, survivorship, time to
reproduction, dispersal, etc. of the two groups



JOINT CORN SNAKE STUDY
2. Head started vs cold released hatchlings
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JOINT CORN SNAKE STUDY
3. Drift Fence trapping and cover study

4 Drift fences:
1,800 ft
800 ft

255x255 ft
150x225 ft

82 box traps, 82 
plywood, 82 metal, 

added 12 pitfall traps

Spring ςFall
2019 ς2022

Goal: capture 
hatchlings and assess 

survey methods
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