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Study area — The Venice Lagoon
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Study area — The Venice Lagoon

Rivers
city of Venice

5 4
@ @ﬁf )

Lido inlet

o) "7/ Mediterranean Sea

)
A

" ny
Malamocco inlet =

Pt

o o

Chioggia inlet

ICMGP 2024

* shallow coastal lagoon
(average depth <1 m)

* SOCio-economic importance
of artisanal fishery and
aquaculture

distrettoittico.it

WWW.MERCURYCAPETOWN.COM




Study area — The Venice Lagoon
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Study area — The Venice Lagoon
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Study area — The Venice Lagoon
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Study area — The Venice Lagoon
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Bioaccumulation is 3—4 times higher
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Manila clam in the Venice Lagoon

z'ndustrz'alarg_a:-u * introduced in the lagoon in the 1980s due
" to the rapid decline of the population of
Jormer cEol 4 local clam Tapes decussatus (Solidoro et

alkali plant

al., 2020)

* Tapes philipinarum colonized large areas
of the lagoon replacing T. decussatus

40 becoming an important economic

resource
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Manila clam in the Venice Lagoon

industrial area * introduced in the lagoon in 1983 due to
o the rapid decline of the population of
et e local clam Tapes decussatus

alkali plant

-

* Tapes philipinarum colonized large areas
of the lagoon replacing T. decussatus
becoming an important economic
resource (Solidoro et al., 2000)

* Seeds from wild population are rearead in
controlled farming areas



Manila clam in the Venice Lagoon
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Seeds from wild population are rearead in
controlled farming areas



Manila clam in the Venice Lagoon
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Annual production
decreased from
40 000 tons in the 1990s
to 3 000 tons in 2019
(Canu etal., 2011,
Bernardini et al., 2023)
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Manila clam in the Venice Lagoon

Recent increase of mortality events and very low recruitment in the wild
population of Manila Clam Tapes philippinarum (Bernardini et al., 2023)
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Manila clam in the Venice Lagoon

Recent increase of mortality events and very low recruitment in the wild
population of Manila Clam Tapes philippinarum (Bernardini et al., 2023)
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Manila clam in the Venice Lagoon

Recent increase of mortality events and very low recruitment in the wild
population of Manila Clam Tapes philippinarum (Bernardini et al., 2023)
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Manila clam in the Venice Lagoon

Recent increase of mortality events and very low recruitment in the wild
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Bioenergetic model

Food limitations and thermal optimum for growth, filtration and
respiration are taken into account

If Food > Food threshold:
(1-2)

dBg.w.
. — Gmax * fo(T) - Bd.w.gp — Rax * fr(T) - Baw.

dt
If Food < Food_threshold: Growth Respiration ‘:002
(1—25) |
dBga.w. F T 3p 30
di' = F ’ Gmax' fG (T) ’ Bd_w_3p — Rmax ’ fR (T) ) Bd.w. 2 20 0.
tresh temp 10 . ; 0.8'2
with Food_threshold: Growth Respiration
(1-35
Gmax * fa(T) *By,°F + €ciam Solidoro et al., 2000,
2003, Canuetal., 2011 @

F h —
res Vf ) fv(T) ) BZ_W_ " €food



Bioaccumulation model

dietary intake

dH coram
itl — Vf ' fU(T) ' Bgl.w. ' AEHgi ) [HgPOM_l T ngom_r]

+ Vf ) fv(T) ) BZ,W_ *NHgi ° [Hgdiss] — ,BeyT [chlam]

uptake from water excretion



Bioaccumulation model

dietary intake

dH ciam
i‘ttl = Vi fo(T) - Bgl.w. *AEpgi + [H8pom 1 +< Hgpom ]

+ Vf ) fv(T) ) Bg,w_ *NHgi ° [Hgdiss] _ :BeyT [chlam]

uptake from water excretion



Bioaccumulation model

clams

mussels

fish

par Hgll MeHg reference
AE 0.09-0.46 0.67 - 0.86 Pan and Wang, 2011
n 0.08 0.72 Pan and Wang, 2011
4102 5103 Pan and Wang, 2011
B 6103 Casas and Backer 2006
4:10* Trudel and Rasmussen, 1997
14 - 0.095 Trudel and Rasmussen, 1997
0.1
o ; o Short term experiments
0ot | 3 o overestimates excretion rates
2 ; (Trudel and Rasmussen, 1997)

0.001 +

© K =0.005¢93T ;2 =0.04; p>0.15
® K =0.0004¢%995T ; r2 = 0.60; p<0.0001
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Bioaccumulation model

dietary intake

dH ciam
delam — .. £,(T) - B,  AEug + [Hgpou_s o Hgpou ]

T Vf ) fv(T) | Bg.w. "NHg [Hggiss]| :BeYT [Hg c1am]

uptake from water excretion



Estuarine, Coastal and Shelf Science 79 (2008) 581-590

Contents lists available at ScienceDirect

Estuarine, Coastal and Shelf Science

journal homepage: www.elsevier.com/locate/ecss

Tapes philippinarum seed exposure to metals in polluted
areas of the Venice lagoon

A. Sfriso*, E. Argese, C. Bettiol, C. Facca

Clam seeded in polluted areas and
monitored for HgT over 2 years (2001-2003)

- - -
3
Venice lagoon As cd r Co Cu Pb Mn Ni v Zn Fe Hg
- 3 ~!dwt ! dwt; ~!dwt ~!dwt ~dwt ~1 dwt ! dwt; ~dwt ! dwt; ~!dwt ! dwt; ! dwt
seeding areas . s (ngg ) (ngg ) (ngg ) (vgg ) (ngg ) (g ) (ngg ) (ugg'dwt) (ngg ) (ugg 'dwt) (ngg ) (ngg ' dwt)
C e \ Fusina S-clams 1st Period 270 099 222 199 9.79 1.62 149 582 <dl 920 624 0.37
San B-clams 221 117 31 167 29 183 119 405 <dl. 903 662 034
ol Sediment 118 040 584 66 76 129 244 343 228 830 10,793 013
’ Giuliamo QD sPM 838 058 116 68 152 21 293 624 290 111 13,744 066
3 . S-clams 2nd Period 274 095 193 134 88 119 178 093 <dl 105.4 607 0.39
2> B-clams 189 076 197 078 132 096 8.45 015 <dl. 90.4 239 0.18
4 Sediment 710 043 86.19 673 746 1272 260 59.1 212 494 10319 0.10
SPM 860 062 1326 791 1425 2218 261 702 277 20,9 13,602 028
Venice S-clams 3rd Period  30.7 1.76 263 175 184 115 105 392 <d.lL 105 607 0.40
" B-clams 307 219 356 238 133 254 190 520 <dl. 111 1079 0.41
3 Sediment 85 028 95.4 717 5.69 837 263 520 186 104 14,075 0.22
4 SPM 49 034 174 67 8.71 103 236 830 180 91 10,690 016
e San Giuliano ~ S-clams  1stPeriod 224 094 226 245 105 13 291 222 <dl 946 579 0.23
B-clams 262 098 3.01 2,07 104 177 185 310 <dl 102 672 0.27
a Sediment 87 120 502 136 398 405 333 279 53.0 272 19,222 0.99
SPM 229 190 585 156 515 571 410 365 585 411 23,067 218
S-clams  2nd Period 189 087 247 135 1029 12 204 228 <dl 844 544 019
. B-clams 223 095 189 115 15.79 062 103 25 <dl 110 367 018
Sediment 16.1 143 574 134 4294 4728 360 532 578 263 20,720 091
= ‘ SPM 185 148 60.1 137 2464 50.41 425 507 63.6 261 23,446 124

z'so etal., 2008



Model calibration
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Model calibration
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Model calibration
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I\/Ibdeled Fluxes
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Modeled fluxes
suggest comparable

intake from water
and food for MeHg

4

Contaminated site
with low fraction of
water MeHqg (<1%)

Modeled MeHg in
clam is ~6% of HgT

)
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Next steps

 Move from individual-based to population model
(sexual maturity, spawning, death, different cohorts)

e Introduce a reduction of the fitness related to pollution (data?)

 Explore bioaccumulation dynamics in rearing areas

)
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