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WHAT ARE THEY GOOD FOR?



WHY COUNT?

• Local knowledge, 

participation, stewardship

• Harvest (largely in past in 

MA)

• State and coast-wide 

management

• Higher data quality 

threshold that demands 

counts that are more 

accurate* than visual 

extrapolations and typically 

10 years in length



• Visual counts are an appropriate index 

for local knowledge, limited management, 

and wonderful tools for community 

outreach and stewardship.

• Visual methods, even those based on 

Rideout or Nelson, are statistical 

extrapolations of a limited number of 

observations.

• Mostly limited to daylight hours

• Data on diel migratory timing essential, 

but often not available

• Interstate management requires high 

accuracy, high quality, and long time 

series

VISUAL COUNTS



VISUAL COUNTS

ADVANTAGES

• Informs the public and increases 

awareness and stewardship

• Relatively cheap to organize and run

• Adaptable to runs of all sizes

• Appears to provide reliable estimates 

of population trends

DISADVANTAGES

• Need to assemble and train volunteers

• Volunteers are not always dependable

• Lack of control by organizer

• Burnout

• Accuracy/precision of counts affected 

by weather conditions, water conditions, 

volume of passage, effort, statistical 

design, etc. leads to unreliable 

population estimates



SR-1601 ELECTRONIC RESISTIVITY 
COUNTER

ADVANTAGES

• Real time count

• 24-hr count

• Adaptable to runs of all sizes

• Low power requirements

• Not affected by turbidity

• Good for outreach

• Low long term costs

DISADVANTAGES

• Cannot determine fish species

• Good for rivers dominated by 

river herring without larger fish of 

concern

• Moderate initial cost (12-15k)

• Sensitive to fluctuations in conductivity 

and flow

• Can bottleneck migrations if not 

properly installed and maintained or 

under high volumes of passage



VIDEO

ADVANTAGES

• 24 hr count (using IR light)

• Can speciate many fish

• Can operate in presence of all species

• Great for outreach

• Should not bottleneck migrations

DISADVANTAGES

• Count ‘lag’

• High investment in processing video to 

produce a count (100s of hours)*

• High power demands

• Sensitive to turbidity

• Difficult to count fish during periods of 

high passage volume

• Very time consuming to produce high 

confidence estimate of run size for 

migrations greater than 100,000 fish*

*Considering current state of technology and study.      

Both problems being examined.



A BEST OPTION?

• THERE IS NO PERFECT COUNT!

• All methods will have sources of 

error and their own unique 

difficulties

• Comparisons between methods are 

sparse

• Video and ERC thought to be 

higher accuracy, but not yet 

thoroughly examined



TAKING STOCK

• Parker River (Byfield)

• 2014-2019: Video and visual

• Ipswich River (Ipswich)

• 2016-2019: Video and visual 

• Mystic River (Medford)

• 2017-2019: Video (Modeled results) and visual 

• Back River (Weymouth)

• 2015-2019: ERC and visual (different sites)

• Herring Brook (Pembroke)

• 2015-2019: ERC and visual

• Stony Brook (Brewster)

• 2017-2019: ERC and visual

• Pilgrim Lake (Orleans)

• 2019: ERC and visual

• Herring River (Harwich)

•2016-2019: ERC and visual (different sites)
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ANNUAL COUNTS
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ANNUAL COMPARISON

25-63%
14-65%

34-55%





DIEL PATTERNS:
PARKER

72% of count



DIEL PATTERNS: 
HERRING BROOK

52% of count

47% of count

67% of count

58% of count



DIEL PATTERNS: 
ESSEX

59% of count

61% of count

53% of count

53% of count



81% of count

CHARLES AND MYSTIC
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St2WRS, 3 

counts per 

period, 3 

periods

VISUAL COUNT ESTIMATES



VISUAL COUNT ESTIMATES

St1WRS, 2 

counts per 

period 

(day)



ELECTRONIC COUNTER ACCURACY

Mean Percent Error=10.41



TRANSLATES TO:

15%



ERC TO VISUAL COMPARISON

55%



PREVIOUS YEARS



CLOSING THOUGHTS

• DMF should improve “high accuracy” counting 

methods

• Issues surrounding this are much the same as 

visual, i.e. undersampling, lack of design for 

accuracy

• Visual counts appear to mostly underestimate 

passage relative to video and ERC

• Diel patterns are important!

• Off hour passage 

• Sampling design: 1 vs 2 way, # periods

• Sampling effort

• Visual counts likely achieve important purposes:

• Detect trends

• Yield ballpark estimates of run size

• Increase stewardship of resources and habitats
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