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Headwater streams are under-monitored

• There is a gap between where we monitor 
streamflow (large streams) and where the most 
stream-miles are (small streams). 

• Inexpensive cameras can extend existing 
monitoring networks to fill this monitoring gap.

• The imagery can be turned into quantitative 
streamflow estimates using innovative AI-based 
techniques.
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Relative number of USGS gages by stream order for the northeastern 
United States. Smallest stream are at the top. Number of streams is 
on the left and number of gaged streams is on the right. Headwaters 
in orange. Sources: USGS NWIS and NHD+. Figure developed in 
collaboration with Cee Nell.





Current Trail Camera Network
March 2024

10

State agencies in 10 
states, 7 NGO’s, 4 federal 
agencies, 6 universities 
and local and tribal 
agencies all submit 
imagery.

240+ current locations, we would love more images 

to continue to fill in this map! Contact us at 

ecosheds@usgs.gov if you have questions or want 

to discuss setting up your monitoring station.

Peavine Creek

Images submitted by Pokagon 
Band of Potawatomi, Dept. of 
Natural Resources

Coming soon (funded project 

underway): Intensive Ponobscot 

watershed monitoring by 

Penobscot Indian Nation Dept. 

of Natural Resources

mailto:ecosheds@usgs.gov


Visualizing imagery with NWIS data
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Musconetcong River at outlet of Lake Hopatcong



Annotating imagery to train model
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Users annotate 

approximately 5,000 image 

pairs to train the model 

(when no observation data 

are available). This is easy 

to do with the web 

interface!



Turning photos into flow
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Optional Step

Arranging the ranks over time 
gives us relative flow: 
Useful for timing of peak flows 
Identifying intermittent flows, 
low-flow durations, and more.

Absolute flow: 
Important for when actual 
estimates of flow volume 
are needed

Research question: minimum # of 
absolute flow observations required

The model can 

rank images from 

high to low flow

High flow (100%)

Low (0%)



1.

2.

3.



Individually diagnostic pigmentation



Individually diagnostic pigmentation



TroutSpotter framework

Mobile platform 

for image 

submission





Parr mark 

extraction and 

prediction



Individual re-identification 

accuracy > 90%



Nathaniel (Than) Hitt

USGS Eastern Ecological Science Center

nhitt@usgs.gov

304-724-4463

mailto:nhitt@usgs.gov




Blotchy Bass Syndrome

Lake St. Clair, MI Georgia

Ohio River, WVLake Erie, OHPotomac River, MD Susquehanna 

River, PA

Connecticut River, VT

• ‘Blotchy’ largemouth bass were first reported in the 

1980’s (Hudson River, NY)

History:

Carlson, D. M. 1989. Unusual pigmentation on largemouth bass. Presentation to the 45th Annual NE Fish and Wildl. Conf., Ellenville, NY, (Mimeo) 8p.

Skinner, K. M., L. Pagels, and K. A. Peregrim. 1994. Black blotch largemouth bass in the Hudson River, New York. Presentation given at the New York natural History Conference III, April 13-16,1994. (Mimeo) 29p.

Affected fish:

• Reported in both adult largemouth and smallmouth bass 

(> 175 mm).

• Casual reports in rock bass and sunfishes



Provisional Data



• The first adomavirus was reported in 2018

• These viruses are not only ‘new’ to fish disease 

science, but the scientific community in general

• They are similar to the ‘small DNA tumor viruses’ 

(adenovirus, papillomavirus and polyomavirus)

• Some are associated with lethal disease, or skin 

diseases of unknown consequence.  While most are 

of unknown significance…

Introduction to Adomaviruses



Alignment of the smallmouth bass adomavirus –1 and largemouth bass adomavirus –1.
While organizationally these viruses are similar, they are only ~69% identical

Provisional Data



Application of minimally invasive sampling methods



Application of minimally 

invasive sampling methods

• Note the transfer of 

melanin to the swab.

• Black swab = sufficient 

sample for PCR analysis

• The fragility of these 

HPMLs during the Spring 

is notable



Training of Machine Learning Approaches



Harvest of Smartphone image data

https://www.inaturalist.org/

https://aldercreek.com/oregon-kayak-bass-fishing-tournament/

GettyImages-917786154 iStock-876112880 iStock-931643150 iStock-908271854

https://www.inaturalist.org/


Moving Forward: Bass Pro Shops and TPWD efforts



Unexpected Issues and Pitfalls



Social Media Reach

District/Page Rank Total Posts Reach Reactions Comments Shares

Corpus Christi - 8 - - - -

Amarillo 11 15 2,258 8 0 13

Wichita Falls 37 47 2,308 16 3 23

San 

Marcos/Austin 10 17 992 8 0 5

Denison 14 25 772 1 0 4

Jasper 7 22 173 0 0 1

Tyler - - - - - -

Waco 9 18 1,514 9 2 15

Dallas/Fort Worth 1 107 158,533 483 141 265

Main 2 362 1,142,528 11,291 3,736 12,101



Provisional Data
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Provisional Data

0

20

40

60

80

100

120

140

160

180

200

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

TX LMB BBS Reporting by Latitude

34

33

32

31

30

29

26

N

N

N

N

N

N

N



Consolidation of Efforts





Overview: Angler’s Atlas Blotchy Bass Bonanza



Methods: Submitting an entry to the Catch Team

Miyah Clarke



WATERBODY: LAKE ERIE, OH 
OCTOBER 1, 1:38 PM (EDT) 

What an ideal submission looks like
REVIEW COMMENTS: 

● Blotches are visible 

in both the 

measurement and 

hero photos

● TEXTBOOK 

EXAMPLE.



2023 Blotchy Bass Bonanza at end of event
● Participants: 

○ 311 anglers reported at least one 

trip so far

● Trips:

○ 1789 trips reported

○ 425 trips had zero fish caught

● Fish: 

○ 5,946 fish reported 

○ 3,552 black bass reported

○ 6069 angler hours contributed

○ Bass CPUE 0.59 fish/hour 

Overall CPUE 0.98 fish/hour

○ 252 confirmed signs of BBS

○ Overall BBS prevalence = 7.1% 

Provisional Data



Provisional Data
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MyCatch BBS Reports by Month
2023



Overall black bass CPUE 0.58 Fish per hour
• 7,825 total black bass caught in 12,891 hours

• 4.7% BBS prevalence (composite specific to this effort)

TPWD Citizen Science BBS project yielded 1016 additional BBS
• Applying the Angler’s Atlas CPUE               

22,915 angled bass or ~39,508 angling hours

Convert to state personnel time
• 39,508 hours x median state F&G pay rate ($29.20hr)

• $1,153,652 in added value (real cost ~$68,000)

        (12,891* 29.2=$376,417.20) from the Blotchy Bass Bonanza

Provisional Data

Let’s get Transitive!

$1.53 Million in total added value!

+



Quantifying Macroscopic Lesions



Provisional Data
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AquaDePTH: Aquatic Disease and 
Pathogen Repository

A New Public Resource
Wes Daniel and Matthew Neilson
USGS Wetland and Aquatic Research Center, Gainesville, FL

Jan Lovy 
USGS Western Fisheries Research Center, Seattle WA 

*Clay Raines 
USGS Eastern Ecological Science Center, WV

Collab: Maureen Purcell (FRESC) & Paul Hershberger (WFRC)



• A repository to help monitor spatial and 
temporal aquatic animal health trends 

• Tracking detections of aquatic pathogens

• Tracking mortality data

• Monitor for trends over time- climate change

• Curate aquatic animal health data in a single 
common source for aquatic animal health 
professionals, researchers, and the public 

• USGS and other federal agencies

• Tribal, state, and provincial agencies

• Academic institutions 

• Interoperability with other relevant 
databases

• USFWS National Wild Fish Health Survey

• USGS WHISPers (wildlife disease database) 

AquaDePTH goals 



• Data from a variety of aquatic 
host species

• Early data sets and efforts are 
on finfish

• Including past data (reports 
and publications) and new 
data

• Include other species as 
needed

• Corals, freshwater mussels...

Data from a variety of aquatic hosts

Photo Credits:   McDowell and Sousa (Frontiers 2019); Steve Fradkin, National Park Service



AquaDePTH to be built 
on NAS platform 

• Trusted partners to Federal, 
State, Regional and Tribal 
fisheries managers 
responsible for aquatic animal 
health and aquatic invasive 
species 

• NAS is flexible, transparent, 
accessible and valued

• Watershed resolution and 
meaningful search filters to 
explore aquatic connectivity

• NAS upgrades in progress

• Actionable tools to track and 
predict aquatic transmission 
pathways 

• Threat of aquatic invasive 
species and pathogens may 
not be mutually exclusive



• Overlay data with existing 
resources

• USFWS National Wild Fish Health 
Survey

• WHISPers USGS wildlife health 
protal

• Inclusive of diverse aquatic 
species

Interoperable with other databases



AquaDePTH: 
Timeline

FY22

Building advisory group to 
inform database 

development for the 
duration of the project

FY24

Develop required 
elements including public 

landing page and 
dashboard 

FY26

 

Finalize database and 
public launch

Photo Credit: Theresa Liedtke USGS Preliminary Information-Subject to Revision. Not for Citation or Distribution.



Questions???
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