


Research theme:  human interactions with the 
marine environment
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Key Solent habitats 





Benthic fisheries



Watson et al. 2016, Fish & Fisheries

Location/Site Species Date Total biomass 

(t) removed  y -1

Retail price 

(£) kg -1 

Biomass value 

(£) removed  y -1

Dell Quay, UK A. virens 2012 4.9 33 164,000

UK All polychaetes 2013 2,977 33 152,000,000

Global All polychaetes 2015 121,000 49 5,500,000,000

Global, FAO database Marine worms 2012 353 - -

UK (UK vessels) H. gammarus 2013 3,000 - 105,000,000

Value and landings

Chichester Harbour clams 2023 27 - 550,000

Russel and Watson, 2025



Ecosystem goods & services

·Natural capital

Watson et al. 2020, Sci. Tot. Environ.



Other 
functions

Other goods & services



Current state

Watson et al. 2020, Sci. Tot. Environ.Murray et al. 2018



Decadal changes
in metals

Richir et al. (2021) Env. Int.



Metal changes



Solent: metal concentrations

Watson et al. 2025



Solent: metal concentrations

Watson et al. 2025



Metal enrichment and toxicity

Watson et al. 2025



Metal uses



Metal sources



Estimates of 
numbers

Vessel numbers Time 

frame

Area Mean (m) / count

All on water Day Solent 13,351 

AIS screen grab Day Solent 284 (m)

Rec. vessels (2018) - UK 546,818

Rec. vessels (2018) - Europe 5.8 x 106

Rec. vessels (2018) - World 31.6 x 106

Merchant fleet (2020) - World 98,060

Richir et al. (2021) Env. Int.



Input sources
Method Source Input

region
2020

Copper
2040

Copper
2020
Zinc

2040
Zinc

2020
Nickel

2040
Nickel

AF All vess. Solent 94 153 27 39 - -

Anode All vess. Solent - - 349 503 - -

Scrubbers Merchant 
(AIS only)

Solent 0.4 5 0.8 9 0.2 2

OSPAR Riv. + 
dir.

UK UK 296-338 - 1,028 - - -

Atmospheric UK UK 269 - 460 - 98 -

Richir et al. (2021) Env. Int.



Other metal sources

Wadey et al. 2019



Other sources

Wadey et al. 2019



Wadey et al. 2019



Impacts
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Figu re 1 .  M ean  percen t age t ai l  DN A dam age (±  SEM ) per  bo x fo r  each  t r eat m en t  and  t im e po in t  and  fo r  w o rm s co llect ed  f r o m

f ie ld  sit es.  M esoco sm : n=3 bo xes per  sam p ling po in t , excep t  fo r  HCZ 6  m on t h  and  HC 9 m on t h  w h ich  w ere 2  bo xes and  1  bo x fo r

HCZ 9  m o n t hs. Num ber  o f  w o rm s sam pled  per  bo x var ies f r o m  1  t o  5  (m ean  o f  2 .4)  Fie ld  sit es w ere sam pled  bet w een

Ju ly-Sep t em ber  2013 w it h  6  w o rm s sam p led  f r o m  each  sit e, excep t  Langst o ne Harbo u r  w it h  5.

Pini et al. (2018) Env. Poll.



Impacts

Watson et al. 2024



How does toxicity compare?

Johnson et al. (2017)



Next research steps

·Assess concentrations in other species

·Re-analyse metal data to look at proximity to 
landfill/other sources

·Analyize POP data



Vessel solutions
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