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Goal and objectives

Study the winter distribution of spawning areas in the
Channel and southern North Sea

Problems:
— High number of samples is needed

— ldentification criteria are limited (size, pigmentation, oil globules,
need to match with the species fished)

— Lack of experts, time consuming
— Sample archiving (formalin toxicity issue, need storage space)

Objectives:
— Digitalization of samples with the ZooScan integrated system

— Building a classification model for automatic identification of fish egg
species

— Compare maps of spawning areas obtained with ZooScan
identifications and microscope identifications by taxonomist



Study area - Annual IBTS survey

International Bottom Trawl
Survey

— fish abundance & distribution

— recruitment indices

IBTS 2008 & 2009
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Continuous Underway Fish Egg Sampler

(CUFES)

CUFES: a pumping device to
collect pelagic eggs of fish from a
moving vessel

— water pumped at 5 m depth
— collector mesh size: 500 um
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Sample identification

CUFES CUFES
2008 2009

Microscope| 1 048 samples | 1 103 samples

Image

analysis 1/3 analyzed | All analyzed
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Sample processing with ZooScan

http://www.zooscan.com

CUFES sample
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Sample processing with ZooScan

http://www.zooscan.com

vignette
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Sample processing with ZooScan

http://www.zooscan.com

Number of vignettes per class
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The 7 species selected
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Size classes analyses of fish egg species
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Egg size => confusion risk for 3 species groups
- dab, flounder and rocklings
- cod and whiting

- plaice and long rough dab 0



Sample processing with ZooScan

http://www.zooscan.com

Number of vignettes per class
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Sample processing with ZooScan

http://www.zooscan.com

Error rate =0.13
Confusion matrix
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Sample processing with ZooScan

http://www.zooscan.com
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Geostatistics:
abundance data mapping
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Eggs distribution mapping (2009)

Microscope Zooscan Zonal relative error
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Eggs distribution mapping (2009)
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Eggs distribution mapping (2009)

Microscope Zooscan

Cod

Whiting

DNA analysis on standards identified by microscope

98% of standard cod eggs were correctly identified but only 71% of
standard whiting eggs were, the remaining (29%) being of cod eggs.
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Eggs distribution

Microscope

Zooscan

mapping (2009)
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Conclusions

» With the ZooScan useful size spectra and biomass estimate
of eggs may be rapidly obtained for ecological oriented studies.

»Patterns of distribution were similar for Plaice, Long rough
dab, Cod and Whiting with microscope and ZooScan
identifications

»A confusion exist between some species belonging to the
same size range as for Dab and Flounder

»The presence of oil globules (Rocklings) does not help the
ZooScan identifications

» ZooScan allows archiving of digital images of samples, to
facilitate permanent records when conservation of the physical
samples is not possible.
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Perspectives to improve ZooScan identification

performances

» Improve our learning set by

— Increasing number of items in classes that are under-represented
(rocklings, cod and long rough dab)

— obtaining eggs directly from fish spawns under experimental and
aquaculture conditions to avoid misidentification
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Perspectives to improve ZooScan identification

performances

»PCA analysis showed that among the 51 parameters some were
highly correlated and redundant, resulting in an over fitted
classifier, more sensitive to noise in the data

Factor 2 -21.81 % of inertia (eigenvalue: 11.12)

Applying a method of selection
of variables, on the learning set
would probably increase the
performance of the classifier
and thus leading to a better
recognition of fish egg species.

.04 0 04 08 21
Factor 1 - 42.97 % of inertia (eigenvalue: 21.91)
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