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Fish collection

MONTHLY SURVEYS SINCE 1988

SAMPLING METHOD: BOTTOM TRAMMEL NET
500 m long, 2 m high
inner meshssize 70 mm

outer mesh size 400 mm

SAMPLING AREAS:
)

- ARTIFICIAL REEF
REFERENCE AREA

SET TIME: 12 h
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~'Species abundance by monthly sampling

NArtificial Reef = NAR (N.ind./ 500m/ 12h)
NReference Area. = Nra (N.ind./ 500m/ 12h)

- Mean values by year fo each area

- Ratio by year

R = log ((NAR + 01)/(NRA + 01))
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composition (only fish)

THF 10th INTFRNATIONAI CONFERFNCF ON ARTIFICIAIL RFFFS AND RFIATED AOUATIC HARBITATS

Catch composition (only fish)
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Time series analyses

e Are there common trends?

e Do the time series interact?

 Are there sudden changes?
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Are there common trends?

Group 1

Group 3
MultiDimensional
Scaling (MDS) can be
used to graphically
represent a matrix of
dissimilarities in a
time series. Points
close to.each other
correspond to time
series that are
similar (high
correlation).
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Do the time series interact?

MAFA (min/max
autocorrelation factor
analysis) is a type of

principal component
analysis especially for
(short) time series, for
extracting trends from

multiple,time series.

DEA (dynamic factor
analysis) is a method to
estimate common trends,

interactions between

response variables in a
multivariate time series
data set.
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Are there sudden changes?

a=0.01

a=005 | Ordinary clustering
techniques might be

applied to identify sudden
changes, but these
methods are likely to
result in groups of years
that are difficult to
interpret. Chronological
""""""" clustering requires two
parameters to be set:

a=0.1

¢ coherence

e fusion level (a)

Small values (0.05, 0.01, 0.1) provide a birds-eye overview. Higher values of
alpha (0.2, 0.3, 0.4) give more detailed information and therefore show

more breaks in the time series.
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Exploratory analysis
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MultiDimensional Scaling

Group 3

Crasgsnicntnys_lueema Litnograthus_momytus

Matus_bartatus
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Lithegnathus meemyeus
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Chronological clustering
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AR history (multibeam echosounder)

More than twenty years after its deployment, in the artificial reef of Senigallia many
pyramids have completely fallen apart. This has been observed since the very first survey
in 2002 and as recently as 2010, suggesting that the horizontal and vertical movements of
the reef units happened sometime since the deployment in 1987 perhaps during the actual
deployment of the reef, but certainly before 2002.

Conclusions
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Conclusions

« Habitat selection as f of AR quality

They have
a better

More |
= 3% of = 30% of . breakfast!
AR AR than 50%

modules modules of AR

collapsed collapsed modules
collapsed
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