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delivery techniques

Overview of geochemical marking techniques
Rare Earth Elements via feed

Otolith marking via vaccination

Otolith marking via maternal transfer

Otolith marking via egg immersion

Summary and application



ldentification

Why?

Collecting information for:

* Stock enhancement

* Mark recapture studies

* Understanding population connectivity
* Fish migratory patterns

Mass Marking Fish
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Mass Marking Fish for
ldentification

Why?

Collecting information:

* Stock enhancement

* Mark recapture programs

* Understanding population connectivity
* Fish migratory patterns

* Norway: Identifying and tracing farmed salmon escapees




ldentification using geochemical
“otolith fingerprinting”

Technique has potential for both

100% marking and traceability

- Otolith formed during embryogenesis

- Grow continuously

- Metabolically inert

- Incorporate other elements

(e.g. Ba, Sr, Mg)

- Labelling with element mixtures to create

unique fingerprints
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Strontium

Natural occurrence of strontium
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Creating a Fingerprint tag
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Creating a Fingerprint tag

Fingerprint tag (#markers = 0)
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Creating a Fingerprint tag

Fingerprint tag (#markers =1)
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Creating a Fingerprint tag

Fingerprint tag (#markers = 2)
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Creating a Fingerprint tag

Fingerprint tag (#markers = 3)
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Creating a Fingerprint tag

Fingerprint tag (#markers = 4)
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How many different fingerprint tags?

1 markers (21 - 1) = 1 tag

2 markers (22 - 1) = 3 tags

3 markers (23 - 1) = 7 tags
7 markers (27— 1) = 127 tags

Number of possible tags = (2number of markers _ 1)

Possible to create > 1000 combinations

Enough for every fish farm to have their own individual
unique fingerprint tag



Common Geochemical Markers
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Geochemical marking

examples
® Clown fish, Amphiprion = Brown-marbled groper,
melanopus (Thorrold et al., Epinepheius fuscoguttatus
2006) Mark recapture (Williamson et al. 2009) Lab
experiment with 86Sr and 137Ba experiments using *’Ba
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LA-ICP-MS analysis of fish
otoliths
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otoliths

W Spot scans

M Transverse
Scans
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Clown Fish : Thorrold et al. CJFAS (2006)



Research Approach

B Conduct large scale marking
experiments using 3 different delivery
techniques in a way that can be
replicated at a commercial level.

B Experiments run at the IMR In Matre,
Norway.

B Experiments covered the full production
lifetime to assess welfare parameters.




Benefits

Permanent and unambiguous

Difficult to fake

Level of accuracy can be controlled

No animal health/welfare/production issues
No human health issues

Potential to create >1000 unique tags down to the
farm level- # depends largely on cost

W Cost per fish is negligible depending on tag used

B Multiple delivery methods during the production
cycle with negligible handling costs to the producer
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