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WHY DO WE CARE ABOUT FISH?

http://www.fishconserve.org/2021/02/23/new-report-worlds-forgotten-fishes/



Freshwater fisheries are the primary source of animal protein 
for 200+ million people globally
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Wild capture freshwater fish are around 13% of the world’s annual catch
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Wild capture freshwater fish are around 13% of the world’s annual catch 
BUT the data is very limited to truly assess this amount

IUCN information on 2,164 of their freshwater fish 

assessments are Data  Def ic ient .
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UNDERSTANDING THE IMPACT W ILD FRESHWATER F ISHERIES

Requires understanding their  biology
Requires understanding movement patterns

REASONS TO ASSESS FISH MOVEMENT



MOVEMENT PAT TERNS OF KEY SPECIES  
W h a t  h a b i t a t s  d o  t h e  s p e c i e s  u s e  a n d  w h e n ,  a n d  h o w  
d o  t h e y  m o v e  b e t w e e n  t h e m ?

MITIGATION
W h a t  c a n  b e  d o n e  t o  m i t i g a t e  f o r  t h o s e  i m p a c t s ,  a n d  
h o w  d o  w e  k n o w  i f  i t  i s  w o r k i n g ?

IMPACTS
H o w  d o  h u m a n  a c t i v i t i e s / d e v e l o p m e n t  i m p a c t  t h e s e  
m o v e m e n t  p a t t e r n s ,  a n d  w h a t  d o e s  t h a t  m e a n  f o r  f i s h ?  



METHODS TO ASSESS FISH MOVEMENT

The research question wil l  dictate the best  method. 

Implementation wil l  depend upon:

• Availabil ity of  study f ish

• Costs

• Logist ics

• Societal  wi l l



WHAT IS YOUR QUESTION: WHERE DO FISH GO? 



WHAT IS YOUR QUESTION: DO FISH USE FISH PASSAGE?



METHODS TO ASSESS FISH MOVEMENT

MARK and RECAPTURE/DETECTION

1. EXTERNAL TAGS

2. PIT TAGS

3. TELEMETRY



MARK and RECAPTURE - EXTERNAL TAGS

F i s h  a r e  c a p t u r e d  
a n d  t a g g e d

F i s h  a r e  r e l e a s e d
F i s h  a r e  r e c a p t u r e d
Ta g s  a r e  r e p o r t e d



MARK and RECAPTURE - EXTERNAL TAGS



MARK AND RECAPTURE 
FOR ESTIMATING 
POPULATION SIZE

TRENDS
Standardized sampling over time

versus

The trend is what is important. Are population 
numbers stable or going down?

Estimating a population size is highly complex (if not 
impossible) in an open system (river) that allows for 
undocumented harvest. 



• Can mark small fish

• Can mark lots of fish

• Inexpensive

• Low technology

• Need very large numbers of fish tagged

• Need a good percentage of recaptures

• Only get point to point data

• Large effort for capture and recapture

ADVANTAGES DISADVANTAGES

MARK and RECAPTURE - EXTERNAL TAGS



Passive Integrated Transponder (PIT) Tags



Fish are captured and PIT-tagged

PIT TAGS
Data is recorded with tagged fish
passes by a tag reader



PIT TAGS: Stream Movement



PIT TAG: Fish Passage



PIT TAGS

• Small body sizes can be tagged

• Large numbers of fish can be tagged

• No need to physically recapture fish

• Tags last for the lifetime of the fish

• Depending on design - cost can be low

• Seasonal limitations for having reader in the river

• Fish has to swim directly over the PIT Tag reader

• Need a large number of tagged fish

• Technology required

• Depending on design – cost may be moderate-high

ADVANTAGES DISADVANTAGES



Advantages:

• Catch fish directly for species ID
• Collect size and condition data 
• Counting them manually

Disadvantages:

• Fish may avoid traps
• Manpower
• Needs regular maintainence
• Risks of injury or stress to the fish

ASSESSING FISH PASSAGE 

F ish  Traps



Visual Counts 

ASSESSING FISH PASSAGE 

ADVANTAGES
Counting without the need to handle or 
release fish

DISADVANTAGES
Time consuming
Difficult for species identification
Cannot assess maturity

Fish are guided into an area where they are visible to be counted



Video Monitoring Systems 

ASSESSING FISH PASSAGE 

Fish ladder video monitoring systems : Cameras mounted in fish passage record fish passing by



Video Recording

ASSESSING FISH PASSAGE 

Motion-detection software
Imaging software > counts fish + determines species



CAMERA MONITORING

ADVANTAGES DISADVANTAGES
• Depending on design – cost may high
• Difficult in turbid water
• Film viewing time consuming
• Technology required 
• Regular cleaning and maintainence

• No need to handle or release fish
• Can review film for species ID, size, etc
• Software can provide details
• Can detect external tags



METHODS TO ASSESS FISH MOVEMENT

MARK and RECAPTURE

1. EXTERNAL TAGS

2. PIT TAGS

3. TELEMETRY



TYPES of TELEMETRY

RADIO TELEMETRY

[FIXED ARRAY vs MANUAL]

ACOUSTIC TELEMETRY

SATELLITE TELEMETRY



METHODS TO ASSESS FISH MOVEMENT

Research question(s)  wil l  dictate the best  method. 

Radio telemetry is  excel lent for:

• Assessing daily,  seasonal,  annual  movements

• Determining migration t iming and routes

• Identifying spawning locations

• Defining habitat  usage



RADIO - TELEMETRY

RECEIVER



CONSTRUCT AN ARRAY OF RECEIVER STATIONS

CAPTURE F ISH USING ANGLING

SURGICALLY IMPLANT F ISH WITH TRANSMIT TERS

DOWNLOAD DATA FROM RECEIVER STATIONS

IMPLEMENTING RADIO - TELEMETRY



CONSTRUCTING RECEIVER STATIONS



CONSTRUCTING RECEIVER STATIONS



CAPTURING FISH



SURGERY



SURGERY



RECOVERY and RELEASE



BIG TAGS FOR BIG FISH



DATA RETRIEVAL



DATA ANALYSIS

42

DATA COMES IN BY RECEIVER

EXPORT TEXT FILE TO EXCEL 
SPREADSHEET

SORT BY FISH, ELIMINATE NOISE 

IDENTIFY EVENT AND MAKE LOGS

REASSEMBLE DATA FOR EACH FISH 
INDIVIDUALLY



METHODS TO ASSESS FISH MOVEMENT

Research question(s)  wil l  dictate the best  method. 

Radio telemetry is  excel lent for:

• Assess ing  dai ly,  seasonal ,  annual  movements

• Determining  migrat ion t iming and routes

• Ident i fy ing  spawning locat ions

• Def in ing  habitat  usage



METHODS TO ASSESS FISH MOVEMENT

Research question(s)  wil l  dictate the best  method. 

Radio telemetry is  excel lent for:

• Assess ing  dai ly,  seasonal ,  annual  movements

• Determining  migrat ion t iming and routes

• Ident i fy ing  spawning locat ions

• Def in ing  habitat  usage

Impacts of Human Actions     Success of Mitigation



HYDROPOWER IN BHUTAN



BHUTAN RESEARCH QUESTIONS

H o w  f a r  d o  M a h s e e r  m i g r a t e  e a c h  y e a r ?

W h e r e  d o  M a h s e e r  s p a w n ?

W h e r e  d o  M a h s e e r  o v e r w i n t e r ?



DAM

RECEIVER STATION ARRAY
Bhutan Mahseer  Migrat ion Study

Pangbang

Pantang

Yangmari
30+ River km

90+ River km

9+ River km



MAHSEER LOCATIONS – MANAS WATERSHED



MAHSEER LOCATIONS    DECEMBER – FEBRUARY



MARCH – JUNEMAHSEER LOCATIONS    MARCH – MAY



JUNE - SEPTEMBERMAHSEER LOCATIONS    JUNE – AUGUST



OCTOBER– NOVEMBERMAHSEER LOCATIONS    SEPTEMBER – NOVEMBER



DECEMBER - FEBRUARYMAHSEER LOCATIONS    DECEMBER – FEBRUARY



POONCH RIVER IN PAKISTAN

12 Receiver Stations:
Lower River = 4
Upper River = 8

H OW  D O E S  T H E  DA M  I M PAC T  M OV E M E N T ?



MAE NGAO IN THAILAND
H OW  D O  F I S H  M OV E  A M O N G  R E S E R V E S ?



• Costs can be high

• Labor Intensive during some periods

• Specific training needed

RADIO - TELEMETRY

• Do not need a large number of fish tagged

• Daily, seasonal, and annual movements

• Long-range movements

• Long-term movement history

• Habitat use information

• Collects data continuously

• Needs only periodic data downloads

• Produces a TON of data.

ADVANTAGES DISADVANTAGES



CONSIDERATIONS FOR A NEPAL
RECEIVER STATION ARRAY




