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Invasive 
Species



• Publicly accessible database of spatially 
referenced introduced aquatic plant and 
animal species

• Sighting records from land managers, 
historical records, citizen scientists 

• Alert function announces new sightings to 
users

• FaST maps describe potential species 
spread due to storm-related flooding

Invasive Species: 
NAS Database



Imperiled 
Species



Ecological 
Stressors

Credit: Ian 
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University



• Investigating climate change on coastal ecosystems, with 
focus on:

• Drivers: Sea-level rise, warming winters, precipitation, 
hurricanes

• Results: Marsh migration, land loss, coastal 
tropicalization

• Modeling climate impacts to help inform coastal ecosystem 
management

• Enhancing the adaptive capacity of coastal wetlands in the 
face of sea-level rise and coastal development

• Assessing coastal wetland creation/restoration to provide 
nature-based solutions for mitigating climate change 
impacts through carbon sequestration

Ecological Stressors:
Climate Change
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Yurek et al. 20 21

Oyster reefs in dynamic environments

INPUT OUTPUT

Preliminary Information- Subject to Revision. Not for Citation or Distribution.

Simeon Yurek
syurek@usgs.gov



Salinity Monitoring

Suwannee River StreamflowHydrology and coastal salinity regime

Quantile regression:

Salinity quantile  =  location coordinates
+  freshwater input (streamflow metrics)
+  marine input (tide stage)
+  wind direction and velocity

Streamflow and watershed dynamics represented:
• varying time scales
• lags between salinity and streamflow

Preliminary Information- Subject to Revision. Not for Citation or Distribution.



SEP 1998 (El Niño)

Climate change & USGS Coastal Salinity Index (CSI)

El Niño

Preliminary Information- Subject to Revision. Not for Citation or Distribution.

USGS Coastal Salinity Index (CSI)
JUN 20 0 2 (Drought) JAN 20 11 (Mixed)



Supports decision making for:
• Coastal fisheries
• Shell habitat restoration
• Fish & wildlife management (T&E species)
• Spatial reserve design with constraints (budget, material) 
• Reservoir /  spillway /  diversion management
• W atershed planning and development
• Economic incentives and policy
• Also relevant to coral reefs, barrier islands

Advantages:
• Modular (cross- applied Gulf and Atlantic coast)
• Integrated
• Provides platform for cooperative management & adaptation planning

Management applications



Case study areas

• Barataria Bay, LA
• Breton Sound Bay, LA
• Grand Bay, AL/ MS
• Galveston Bay, TX
• Apalachicola Bay, FL
• Suwannee Sound, FL
• W inyah Bay, North Inlet, SC
• Chincoteague Bay, VA
• Delaware Bay, NJ

Lone Cabbage Reef, FL

Chincoteague Bay, VA

Delaware Bay, DE/ NJ

Preliminary Information- Subject to Revision. Not for Citation or Distribution.



Restoration



• Conduct ecological research following events 
like oil spills and hurricanes, including post-
storm assessments characterizing degree and 
extent of damage to ecosystem structure

• Working with other agencies to help inform 
restoration/management activities (e.g., 
sediment diversions, state-wide monitoring)

• Coastwide Reference Monitoring System 
(CRMS) through the Coastal Wetlands 
Planning Protecting and Restoration Act 
(CWPPRA) for 20+ years

Restoration: 
Gulf of Mexico



Animal 
Movements

Margaret Lamont, 
Ph.D. mlamont@usgs.gov
U.S. Geological Survey
Wetland and Aquatic Research Center



Different methods to collect movement (and distribution) data:
1. Telemetry
2. eDNA: invasive species but also imperiled and species of interest.



eDNA: species detections using water samples
1. monitoring species use of oil/gas platforms or wind turbines

2. range expansion

Pairing eDNA with telemetry

Dr. Margaret Hunter - WARC



Telemetry
Tells us where animals are and how they are behaving at those sites.
Coupled with habitat data we can address why they are at those 
sites.

Suitability index -
Ensemble Ecological 
Niche Modeling

Dr. Simeon Yurek
Dr. Gregg Sneddon
and others at the WARC



Telemetry

1. Pop-off Archival Tags (PSATs)
2. Acoustic telemetry



Pop-off Archival Tags (PSATs)
External tags that typically trail behind 
the animal. Pops off and then transmits 
data. Provides data where receivers are 
not available.

Examples:
Gulf sturgeon: acoustic telemetry array in 
the river and estuary but extremely 
limited data on offshore movements. 

Tiger sharks: expanding range impacting 
prey species (i.e. landscape of fear).



Acoustic telemetry
Small tag that transmits a unique code. Tags can be attached 
externally or internally. Relatively long-life.

Receiver that listens for those transmissions and records time of 
each detection. Can detect transmissions from any compatible tag.

PSAT

acoustic



Acoustic telemetry
Provides data for:
1. Single species and site-specific questions
Example: long-term array in the Suwannee 
River and estuary for Gulf sturgeon.

January July August Sept Oct Nov Dec



Acoustic telemetry
Provides data for:
2. Multi-species, broad-scale studies
Example: Collaborative acoustic array 
programs (GOM = iTAG). 

Freiss et al. (2021): Regional-scale 
variability in the movement ecology of 
marine fishes revealed by an 
integrative acoustic tracking network.

21 arrays
29 species (WARC Gulf sturgeon)

Included only fish tagged by authors 
(37)

Spring/fall movement 
networks 



Detect all compatible 
tags

Common snook
From Purtlebaugh et al. 2020





direct
deployment

Broad scale telemetry
linking arrays
using structures



1. Address specific project objectives
2. Ease of access

Deployed, anchored (well), maintained, downloaded
Utilize fixed structures – piers, reefs, platforms, etc.

Reduces need for anchor
These structures are often visited for other reasons
(e.g. reef clean up events)







Price et al. (in press) Journal of Marine and Coastal Fisheries

Deployed receivers on 6 deep water platforms; tagged Yellowfin Tuna at 
platforms.

Temporal and spatial relationships of Yellowfin Tuna to deep water petroleum platforms 
in the northern Gulf of Mexico.





Natural Resource Damage Assessment:  Animal movement patterns in, 
out, and around the Gulf of Mexico, including the identification of 
migratory pathways, sites of spawning aggregations, and the co-
location of animals with existing or future threats



Habitat and water quality monitoring: marine species as 
platforms for environmental monitoring (e.g. temperature, 
chlorophyll, light levels)
examples:



QUESTIONS?
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