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13.  SUBTIDAL BENTHIC 
INVERTEBRATE CONSERVATION
Anaelle J. Lemasson, Laura R. Pettit, Rebecca K. Smith &  
William J. Sutherland

Expert assessors
Silviu Petrovan, University of Cambridge, United Kingdom
Anaelle Lemasson, JNCC, United Kingdom
Ann Thornton, University of Cambridge, United Kingdom
Lucy Shuff, Gardline Limited, United Kingdom
Christopher Barrett, CEFAS, United Kingdom

Scope of assessment: for native wild subtidal species across the world.

Assessed: 2020.

Effectiveness measure is the median % score for effectiveness.

Certainty measure is the median % certainty of evidence for effectiveness, 
determined by the quantity and quality of the evidence in the synopsis.

Harm measure is the median % score for negative side-effects to the group 
of species of concern.

© W. Sutherland et al., CC BY 4.0  https://doi.org/10.11647/OBP.0191.13
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This book is meant as a guide to the evidence available for different 
conservation interventions and as a starting point in assessing their 
effectiveness. The assessments are based on the available evidence 
for the target group of species for each intervention. The assessment 
may therefore refer to different species or habitat to the one(s) you 
are considering. Before making any decisions about implementing 
interventions it is vital that you read the more detailed accounts of 
the evidence in order to assess their relevance for your study species 
or system.

Full details of the evidence are available at 
www.conservationevidence.com

There may also be significant negative side-effects on the target 
groups or other species or communities that have not been identified 
in this assessment.

A lack of evidence means that we have been unable to assess whether 
or not an intervention is effective or has any harmful impacts.

http://www.conservationevidence.com
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13.1  Threat: Energy 
production and mining

13.1.1 Oil and gas drilling

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for oil and gas drilling?

No evidence 
found (no 
assessment)

• Bury drill cuttings in the seabed rather than 
leaving them on the seabed surface

• Cease or prohibit oil and gas drilling
• Cease or prohibit the deposit of drill cuttings on 

the seabed
• Dispose of drill cuttings on land rather than on 

the seabed
• Limit the thickness of drill cuttings
• Recycle or repurpose fluids used in the drilling 

process
• Remove drill cuttings after decommissioning
• Set limits for change in sediment particle size 

during aggregate extraction
• Use water-based muds instead of oil-based muds 

(drilling fluids) in the drilling process

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Bury drill cuttings in the seabed rather than leaving them on the 

seabed surface
• Cease or prohibit oil and gas drilling
• Cease or prohibit the deposit of drill cuttings on the seabed

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2066
https://www.conservationevidence.com/actions/2066
https://www.conservationevidence.com/actions/2061
https://www.conservationevidence.com/actions/2062
https://www.conservationevidence.com/actions/2062
https://www.conservationevidence.com/actions/2063
https://www.conservationevidence.com/actions/2063
https://www.conservationevidence.com/actions/2065
https://www.conservationevidence.com/actions/2069
https://www.conservationevidence.com/actions/2069
https://www.conservationevidence.com/actions/2064
https://www.conservationevidence.com/actions/2072
https://www.conservationevidence.com/actions/2072
https://www.conservationevidence.com/actions/2067
https://www.conservationevidence.com/actions/2067
https://www.conservationevidence.com/actions/2066
https://www.conservationevidence.com/actions/2066
https://www.conservationevidence.com/actions/2061
https://www.conservationevidence.com/actions/2062
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• Dispose of drill cuttings on land rather than on the seabed
• Limit the thickness of drill cuttings
• Recycle or repurpose fluids used in the drilling process
• Remove drill cuttings after decommissioning
• Set limits for change in sediment particle size during aggregate 

extraction
• Use water-based muds instead of oil-based muds (drilling fluids) in 

the drilling process.

13.1.2 General

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for energy production and mining?

No evidence 
found (no 
assessment)

• Bury pipelines instead of surface laying and rock 
dumping

• Leave pipelines and infrastructure in place 
following decommissioning

• Limit the amount of stabilisation material used
• Remove pipelines and infrastructure following 

decommissioning
• Set limits for change in sediment particle size 

during rock dumping
• Use stabilisation material that can be more easily 

recovered at decommissioning stage

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Bury pipelines instead of surface laying and rock dumping
• Leave pipelines and infrastructure in place following 

decommissioning
• Limit the amount of stabilisation material used
• Remove pipelines and infrastructure following decommissioning
• Set limits for change in sediment particle size during rock dumping
• Use stabilisation material that can be more easily recovered at 

decommissioning stage.

https://www.conservationevidence.com/actions/2063
https://www.conservationevidence.com/actions/2065
https://www.conservationevidence.com/actions/2069
https://www.conservationevidence.com/actions/2064
https://www.conservationevidence.com/actions/2072
https://www.conservationevidence.com/actions/2072
https://www.conservationevidence.com/actions/2067
https://www.conservationevidence.com/actions/2067
https://www.conservationevidence.com/actions/2056
https://www.conservationevidence.com/actions/2056
https://www.conservationevidence.com/actions/2059
https://www.conservationevidence.com/actions/2059
https://www.conservationevidence.com/actions/2057
https://www.conservationevidence.com/actions/2060
https://www.conservationevidence.com/actions/2060
https://www.conservationevidence.com/actions/2055
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https://www.conservationevidence.com/actions/2058
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https://www.conservationevidence.com/actions/2057
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https://www.conservationevidence.com/actions/2058
https://www.conservationevidence.com/actions/2058
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13.1.3 Mining, quarrying, and aggregate extraction

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for mining, quarrying, and aggregate 
extraction?

Beneficial • Cease or prohibit aggregate extraction

Unknown 
effectiveness

• Cease or prohibit marine mining
• Extract aggregates from a vessel that is moving 

rather than static
• Leave mining waste (tailings) in place following 

cessation of disposal operations

No evidence 
found (no 
assessment)

• Cease or prohibit mining waste (tailings) 
disposal at sea 

• Limit, cease, or prohibit sediment discard during 
aggregate extraction

• Remove discarded sediment material from 
the seabed following cessation of aggregate 
extraction

Beneficial

 ● Cease or prohibit aggregate extraction
Seven studies examined the effects of ceasing or prohibiting aggregate 
extraction on subtidal benthic invertebrate populations. One study was in 
the English Channel (France), one in the Mediterranean Sea (Italy), one a 
global study, and four in the North Sea (UK, Belgium).
COMMUNITY RESPONSE (6 STUDIES)
Overall community composition (4 studies): One global systematic review 
found that it took nine months to several decades for overall invertebrate 
community composition to recover after ceasing aggregate extraction. One 
before-and-after, site comparison study in the Mediterranean Sea and one 
of two site comparison studies in the North Sea found that after ceasing 
aggregate extraction overall invertebrate community composition became 
more similar to pre-extraction and/or natural site communities.
Overall richness/diversity (5 studies): Two before-and-after, site comparison 
studies in the English Channel and the Mediterranean Sea and one of two 
site comparison studies in the North Sea found that after ceasing aggregate 

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2070
https://www.conservationevidence.com/actions/2075
https://www.conservationevidence.com/actions/2071
https://www.conservationevidence.com/actions/2071
https://www.conservationevidence.com/actions/2077
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extraction, overall invertebrate species richness and/or diversity became more 
similar to that of pre-extraction and/or natural sites. The other site comparison 
found that species richness did not change over time and remained different 
to that of natural sites. One replicated, site comparison study in the North 
Sea found that 21 months after ceasing aggregate extraction, invertebrate 
species richness was similar to that of natural sites.
Worm community composition (1 study): One before-and-after study in the 
North Sea found that after ceasing aggregate extraction, nematode worm 
community composition remained different to the pre-extraction community.
Worm richness/diversity (1 study): One before-and-after study in the North 
Sea found that after ceasing aggregate extraction, nematode worm species 
richness remained different to pre-extraction richness.
POPULATION RESPONSE (6 STUDIES)
Overall abundance (5 studies): Two before-and-after, site comparison 
studies in the English Channel and the Mediterranean Sea and one of two 
site comparison studies in the North Sea found that after ceasing aggregate 
extraction overall invertebrate abundance and/or biomass became more similar 
to that of pre-extraction and/or natural sites. The other site comparison found 
that abundance and biomass did not change over time and remained different 
to that of natural sites. One replicated, site comparison study in the North 
Sea found that 21 months after ceasing aggregate extraction, invertebrate 
abundance was similar to that of natural sites.
Worm abundance (1 study): One before-and-after study in the North Sea 
found that after ceasing aggregate extraction, nematode worm abundance 
remained different to pre-extraction abundance.
Assessment: beneficial (effectiveness 65%; certainty 60%; harms 0%).

https://www.conservationevidence.com/actions/2070

Unknown effectiveness

 ● Cease or prohibit marine mining
One study examined the effects of ceasing or prohibiting mining on subtidal 
benthic invertebrate populations. The study was in the Bering Sea (USA).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One site comparison study in the 
Bering Sea found that following cessation of gold mining, overall invertebrate 
community composition became similar to that of an unmined site.

https://www.conservationevidence.com/actions/2070
https://www.conservationevidence.com/actions/2075
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Overall richness/diversity (1 study): One site comparison study in the Bering 
Sea found that following cessation of gold mining, overall invertebrate 
richness and diversity became similar to that of an unmined site.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One site comparison study in the Bering Sea 
found that following cessation of gold mining, overall invertebrate abundance 
and biomass became similar to that of an unmined site.
Assessment: unknown effectiveness (effectiveness 70%; certainty 31%; harms 0%).

https://www.conservationevidence.com/actions/2075

 ● Extract aggregates from a vessel that is moving rather 
than static

One study examined the effects of dredging from a vessel that is moving 
rather than static on subtidal benthic invertebrate populations. The study 
was in the English Channel (UK).
COMMUNITY RESPONSE (1 STUDY)
Overall species richness/diversity (1 study): One site comparison study 
in the English Channel found that a site where aggregate extraction was 
undertaken using a moving trailer suction hopper dredger had similar 
invertebrate species richness and lower diversity compared to a site where 
extraction occurred using a static suction hopper dredger.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One site comparison study in the English 
Channel found that a site where aggregate extraction was undertaken 
using a moving trailer suction hopper dredger had higher abundance of 
invertebrates compared to a site where extraction occurred using a static 
suction hopper dredger.
Assessment: unknown effectiveness (effectiveness 35%; certainty 20%; harms 18%).

https://www.conservationevidence.com/actions/2071

 ● Leave mining waste (tailings) in place following 
cessation of disposal operations

One study examined the effects of leaving mining waste (tailings) in place 
following cessation of disposal operations on subtidal benthic invertebrate 
populations. The study was in Auke Bay (USA).
COMMUNITY RESPONSE (1 STUDY)

http://www.conservationevidence.com
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Overall community composition (1 study): One replicated, paired, controlled 
study in Auke Bay found that plots where mine tailings were left in place had 
similar invertebrate community composition as plots where tailings had been 
removed, but both had different communities to plots of natural sediment.
Overall richness/diversity (1 study): One replicated, paired, controlled study 
in Auke Bay found that plots where mine tailings were left in place had similar 
invertebrate species richness as plots where tailings had been removed, but 
both had lower richness compared to plots of natural sediment.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, paired, controlled study in 
Auke Bay found that plots where mine tailings were left in place had similar 
invertebrate overall abundance and biomass as plots where tailings had been 
removed. While plots with and without tailings had similar abundances to 
plots of natural sediment, their biomasses were higher.
Assessment: unknown effectiveness (effectiveness 15%; certainty 25%; harms 5%).

https://www.conservationevidence.com/actions/2077

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Cease or prohibit mining waste (tailings) disposal at sea
• Limit, cease, or prohibit sediment discard during aggregate 

extraction
• Remove discarded sediment material from the seabed following 

cessation of aggregate extraction.

https://www.conservationevidence.com/actions/2077
https://www.conservationevidence.com/actions/2076
https://www.conservationevidence.com/actions/2073
https://www.conservationevidence.com/actions/2073
https://www.conservationevidence.com/actions/2074
https://www.conservationevidence.com/actions/2074
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13.1.4 Renewable energy

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for renewable energy?

No evidence 
found (no 
assessment)

• Co-locate aquaculture systems with other 
activities and other infrastructures (such as wind 
farms) to maximise use of marine space 

• Limit the number and/or extent of, or prohibit 
additional, renewable energy installations in an 
area

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Co-locate aquaculture systems with other activities and other 

infrastructures (such as wind farms) to maximise use of marine space
• Limit the number and/or extent of, or prohibit additional, renewable 

energy installations in an area.

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2079
https://www.conservationevidence.com/actions/2079
https://www.conservationevidence.com/actions/2079
https://www.conservationevidence.com/actions/2078
https://www.conservationevidence.com/actions/2078
https://www.conservationevidence.com/actions/2078
https://www.conservationevidence.com/actions/2079
https://www.conservationevidence.com/actions/2079
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13.2  Threat: Transportation 
and service corridors

13.2.1 Utility and service lines

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for utility and service lines?

No evidence 
found (no 
assessment)

• Bury cables and pipelines in the seabed rather 
than laying them on the seabed

• Leave utility and service lines in place after 
decommissioning

• Remove utility and service lines after 
decommissioning

• Set limits on the area that can be covered by 
utility and service lines at one location

• Use a different technique when laying and 
burying cables and pipelines

• Use cables and pipelines of smaller width

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Bury cables and pipelines in the seabed rather than laying them on 

the seabed
• Leave utility and service lines in place after decommissioning
• Remove utility and service lines after decommissioning
• Set limits on the area that can be covered by utility and service lines 

at one location

https://www.conservationevidence.com/actions/2082
https://www.conservationevidence.com/actions/2082
https://www.conservationevidence.com/actions/2085
https://www.conservationevidence.com/actions/2085
https://www.conservationevidence.com/actions/2084
https://www.conservationevidence.com/actions/2084
https://www.conservationevidence.com/actions/2080
https://www.conservationevidence.com/actions/2080
https://www.conservationevidence.com/actions/2083
https://www.conservationevidence.com/actions/2083
https://www.conservationevidence.com/actions/2081
https://www.conservationevidence.com/actions/2082
https://www.conservationevidence.com/actions/2082
https://www.conservationevidence.com/actions/2085
https://www.conservationevidence.com/actions/2084
https://www.conservationevidence.com/actions/2080
https://www.conservationevidence.com/actions/2080
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• Use a different technique when laying and burying cables and 
pipelines

• Use cables and pipelines of smaller width.

13.2.2 Shipping lanes

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for shipping lanes?

Unknown 
effectiveness

• Cease or prohibit shipping

No evidence 
found (no 
assessment)

• Divert shipping routes
• Limit, cease or prohibit anchoring from ships/

boats/vessels
• Limit, cease or prohibit recreational boating
• Periodically move and relocate moorings
• Provide additional moorings to reduce anchoring
• Reduce ships/boats/vessels speed limits
• Set limits on hull depth
• Use a different type of anchor
• Use moorings which reduce or avoid contact 

with the seabed (eco- moorings)

Unknown effectiveness

 ● Cease or prohibit shipping
Three studies examined the effects of ceasing or prohibiting shipping on 
subtidal benthic invertebrate populations. All studies were in the North Sea 
(Belgium, Germany, Netherlands).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (1 study): One site comparison study in the 
North Sea found that areas closed to shipping developed different overall 
invertebrate community compositions compared to areas where shipping 
occurred.
Overall species richness/diversity (1 study): One site comparison study in 
the North Sea found that areas closed to shipping did not develop different 

http://www.conservationevidence.com
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overall invertebrate species richness and diversity compared to areas where 
shipping occurred.
POPULATION RESPONSE (2 STUDIES)
Overall abundance (2 studies): Two site comparison studies (one before-
and-after) in the North Sea found that areas closed to shipping had similar 
overall invertebrate abundance and biomass compared to areas where 
shipping occurred.
Overall abundance (2 studies): Two site comparison studies (one before-
and-after) in the North Sea found that areas closed to shipping had similar 
overall invertebrate abundance and biomass compared to areas where 
shipping occurred.
OTHER (2 STUDIES)
Overall community energy flow (1 study): One before-after, site comparison 
study in the North Sea found that after closing an area to shipping, invertebrate 
community energy flow did not change, but it increased in nearby areas 
where shipping occurred.
Species energy flow (1 study): One before-and-after, site comparison study 
in the North Sea found that closing an area to shipping had mixed effects 
on species-level energy flow.
Assessment: unknown effectiveness (effectiveness 35%; certainty 30%; harms 0%).

https://www.conservationevidence.com/actions/2086

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Divert shipping routes
• Limit, cease or prohibit anchoring from ships/boats/vessels
• Limit, cease or prohibit recreational boating
• Periodically move and relocate moorings
• Provide additional moorings to reduce anchoring
• Reduce ships/boats/vessels speed limits
• Set limits on hull depth
• Use a different type of anchor
• Use moorings which reduce or avoid contact with the seabed 

(eco- moorings).

https://www.conservationevidence.com/actions/2086
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13.3  Threat: Biological resource use

13.3.1 Spatial and Temporal Management

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for spatial and temporal management?

Beneficial • Cease or prohibit all towed (mobile) fishing gear

Likely to be 
beneficial

• Cease or prohibit all types of fishing
• Cease or prohibit bottom trawling
• Cease or prohibit dredging

Unknown 
effectiveness

• Cease or prohibit commercial fishing
• Establish temporary fisheries closures

No evidence 
found (no 
assessment)

• Cease or prohibit midwater/semi-pelagic 
trawling

• Cease or prohibit static fishing gear

Beneficial

 ● Cease or prohibit all towed (mobile) fishing gear
Eight studies examined the effects of ceasing or prohibiting all towed fishing 
gear on subtidal benthic invertebrate populations. One study was in the 
Limfjord (Denmark), two in the English Channel (UK), three in Georges 
Bank in the North Atlantic Ocean (USA and Canada), one in the Ria Formosa 
lagoon (Portugal), and one in the Irish Sea (Isle of Man).
COMMUNITY RESPONSE (4 STUDIES)
Overall community composition (3 studies): Two of three replicated, site 
comparison studies in the Limfjord and the English Channel, found that 
areas excluding towed fishing gear for either an unspecified amount of time 

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2102
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or two to 23 years had different overall invertebrate community composition 
compared to areas where towed-fishing occurred and one found that ceasing 
towed-gear fishing for nine years had mixed effects.
Overall species richness/diversity (3 studies): Two replicated, site comparison 
studies in the English Channel reported that areas excluding towed fishing 
gear for either an unspecified amount of time or two to 23 years had different 
or greater invertebrate species richness and diversity to areas where towed-
fishing occurred. One site comparison study in Georges Bank found no 
difference in invertebrate species richness between an area closed to mobile 
fishing gear for 10 to 14 years and a fished area.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (3 studies): Two site comparison studies (one replicated) 
in the English Channel and Georges Bank found that sites excluding towed 
gear for either two to 23 years or 10 to 14 years had greater overall invertebrate 
biomass compared to sites where towed-gear fishing occurred, but one also 
found that abundance was similar in both areas. One replicated, controlled, 
before-and-after study in the Ria Formosa lagoon found that ceasing towed 
gear for 10 months led to increases in the cover of mobile but not sessile
Mollusc abundance (2 studies): Two site comparison studies (one replicated) 
in the Irish Sea and the English Channel found that areas closed to towed 
fishing gear for either two to 23 years or 14 years had more scallops compared 
to adjacent fished areas.
Mollusc condition (1 study): One site comparison study the Irish Sea found 
that an area closed to towed fishing gear for 14 years had higher proportions 
of older and larger scallops compared to an adjacent fished area.
Starfish abundance (1 study): One replicated, site comparison study in 
Georges Bank found more starfish in areas closed to towed fishing gear for 
five to nine years compared to adjacent fished areas.
Starfish condition (1 study): One replicated, site comparison study in Georges 
Bank found that starfish arm length was similar in areas closed to towed 
fishing gear for five to nine years and adjacent fished areas.
OTHER (1 STUDY)
Overall community biological production (1 study): One before-and-after, 
site comparison study in Georges Bank found an increase in the biological 
production from invertebrate in sites closed to towed fishing gear for 
approximately five years compared to adjacent fished sites.
Assessment: beneficial (effectiveness 70%; certainty 70%; harms 0%).

https://www.conservationevidence.com/actions/2102
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Likely to be beneficial

 ● Cease or prohibit all types of fishing
Five studies examined the effects of ceasing or prohibiting all types of fishing 
on subtidal benthic invertebrate populations. All studies were in the North 
Sea (Belgium, Germany, Netherlands, UK).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (2 studies): Two site comparison studies 
(one before-and-after) in the North Sea found that areas closed to all fishing 
developed different overall invertebrate community compositions compared 
to fished areas.
Overall species richness/diversity (2 studies): One of two site comparison 
studies (one before-and-after) in the North Sea found that areas closed to all 
fishing did not develop different overall invertebrate species richness and 
diversity compared to fished areas after three years, but the other found 
higher species richness in the closed areas after 20 years.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (2 studies): Two site comparison studies (one before-
and-after) in the North Sea found that areas closed to all fishing had similar 
overall invertebrate abundance and biomass compared to fished areas after 
three and five years.
Crustacean abundance (1 study): One before-and-after, site comparison 
study in the North Sea found that closing a site to all fishing led to similar 
numbers of lobster compared to a fished site after 20 months.
Crustacean condition (1 study): One before-and-after, site comparison study 
in the North Sea found that closing a site to all fishing led to larger sizes of 
lobster compared to a fished site after 20 months.
OTHER (1 STUDY)
Overall community energy flow (1 study): One before-after, site comparison 
study in the North Sea found that, during the 12–14 months after closing an 
area to all fishing, the invertebrate community structure (measured as energy 
flow) at sites within the closed area did not change, but that it increased in 
nearby fished sites.
Species energy flow (1 study): One before-and-after, site comparison study 
in the North Sea found that closing an area to all fishing for 12–14 months 
had mixed effects on species-level energy flow.
Assessment: likely to be beneficial (effectiveness 55%; certainty 50%; harms 0%).

https://www.conservationevidence.com/actions/2096
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 ● Cease or prohibit bottom trawling
Four studies examined the effects of ceasing or prohibiting bottom trawling 
on subtidal benthic invertebrate populations. Two studies were in the Bering 
Sea (USA), one in the North Sea, and one in the Mediterranean Sea (Italy).
COMMUNITY RESPONSE (3 STUDIES)
Overall community composition (2 studies): Two site comparison studies 
(one before-and-after, one replicated) in the North Sea and the Mediterranean 
Sea found that in areas prohibiting trawling for either 15 or 20 years, overall 
invertebrate community composition was different to that of trawled areas.
Overall species richness/diversity (3 studies): Two of three site comparison 
studies (one paired, one before-and-after, one replicated) in the Bering Sea, 
the North Sea, and the Mediterranean Sea found that invertebrate diversity 
was higher in sites closed to trawling compared to trawled sites after either 
37 or 15 years, but the other found no differences after 20 years.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (2 studies): One of two site comparison studies (one paired, 
one replicated) in the Bering Sea and the Mediterranean Sea found that total 
invertebrate abundance was higher in sites closed to trawling compared to 
trawled sites after 37 years, but the other found no differences after 20 years. 
Both found no differences in total invertebrate biomass.
Unwanted catch overall abundance (1 study): One replicated, before-and-
after, site comparison study in the Bering Sea found that during the three 
years after closing areas to all bottom trawling, unwanted catch of crabs 
appeared to have decreased, while no changes appeared to have occurred 
in nearby trawled areas.
Assessment: likely to be beneficial (effectiveness 55%; certainty 50%; harms 5%).

https://www.conservationevidence.com/actions/2099

 ● Cease or prohibit dredging
Four studies examined the effects of ceasing or prohibiting dredging on 
subtidal benthic invertebrate populations. One study was in the North 
Atlantic Ocean (Portugal), one in the South Atlantic Ocean (Argentina), one 
in the English Channel and one in the Irish Sea (UK).
COMMUNITY RESPONSE (3 STUDIES)
Overall community composition (3 studies): One of three site comparison 
studies (one replicated, one before-and-after) in Atlantic Ocean and the 
Irish Sea found that after ceasing dredging, overall invertebrate community 
composition was different to that in dredged areas. The other two found that 
communities remained similar in dredged and non-dredged areas.

https://www.conservationevidence.com/actions/2099
https://www.conservationevidence.com/actions/2099
https://www.conservationevidence.com/actions/2101
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Overall richness/diversity (3 studies): One of three site comparison studies 
(one replicated, one before-and-after) in Atlantic Ocean and the Irish Sea 
found that after ceasing dredging, large (macro-) invertebrate diversity 
was higher but small (meio-) invertebrate diversity was lower compared to 
dredged areas. The other two found that overall diversity remained similar 
in dredged and non-dredged areas.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (3 studies): One of three site comparison studies (one 
replicated, one before-and-after) in Atlantic Ocean and the Irish Sea found 
that four years after ceasing dredging, large (macro-) and small (meio-) 
invertebrate abundance and/or biomass appeared higher to that in dredged 
areas. The other two found that abundance and/or biomass remained similar 
in dredged and non-dredged areas after either two or six years.
Tunicate abundance (1 study): One replicated, site comparison study in the 
English Channel found that a year after ceasing dredging in three areas, 
abundance of ascidians/sea squirts (tunicates) was similar to that in dredged 
areas.
Bryozoan abundance (1 study): One replicated, site comparison study in 
the English Channel found that a year after ceasing dredging in three areas, 
abundance of bryozoan was higher than in dredged areas.
Crustacean abundance (1 study): One replicated, site comparison study in 
the English Channel found that a year after ceasing dredging in three areas, 
abundance of spider crabs was higher than in dredged areas, but abundance 
of edible crab was similar.
Cnidarian abundance (1 study): One replicated, site comparison study in 
the English Channel found that a year after ceasing dredging in three areas, 
abundance of sea fans was higher than in dredged areas.
Sponge abundance (1 study): One replicated, site comparison study in the 
English Channel found that a year after ceasing dredging in three areas, 
abundance of sponges was higher than in dredged areas.
Assessment: likely to be beneficial (effectiveness 75%; certainty 55%; harms 0%).

https://www.conservationevidence.com/actions/2101

Unknown effectiveness

 ● Cease or prohibit commercial fishing
Three studies examined the effects of ceasing or prohibiting commercial 
fishing on subtidal benthic invertebrate populations. Two studies were 

http://www.conservationevidence.com
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in the Tasman Sea (New Zealand), the third on Gorges Bank in the North 
Atlantic Ocean (USA).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (1 study): One site comparison study in the 
Tasman Sea found that an area closed to commercial trawling and dredging 
for 28 years had different overall invertebrate communities than an area 
subject to commercial fishing.
Overall species richness/diversity (1 study): One site comparison study on 
Georges Bank found no difference in invertebrate species richness between 
an area closed to commercial fishing for 10 to 14 years and a fished area.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (2 studies): Two site comparison studies in the Tasman 
Sea and on Georges Bank found that areas prohibiting commercial fishing 
for 10 to 14 years and 28 years had greater overall invertebrate abundance 
compared to areas where commercial fishing occurred. One of the studies 
also found higher biomass, while the other found similar biomass in closed 
and fished areas.
Crustacean abundance (1 study): One replicated, site comparison study in 
the Tasman Sea found that in commercial fishing exclusion zones lobster 
abundance was not different to adjacent fished areas after up to two years.
OTHER (1 STUDY)
Overall community biological production (1 study): One site comparison 
study in the Tasman Sea found that an area closed to commercial trawling and 
dredging for 28 years had greater biological production from invertebrates 
than an area where commercial fishing occurred.
Assessment: unknown effectiveness (effectiveness 55%; certainty 34%; harms 0%).

https://www.conservationevidence.com/actions/2097

 ● Establish temporary fisheries closures
Six studies examined the effects of establishing temporary fisheries closures 
on subtidal benthic invertebrates. One study was in the English Channel 
(UK), one in the D’Entrecasteaux Channel (Australia), one in the North 
Pacific Ocean (USA), two in the Mozambique Channel (Madagascar), and 
one in the North Sea (UK).
COMMUNITY RESPONSE (2 STUDIES)
Overall species richness/diversity (1 study): One replicated, site comparison 
study in the English Channel found that sites seasonally closed to towed-gear 
fishing did not have greater invertebrate species richness than sites where 
towed-fishing occurred year-round.

https://www.conservationevidence.com/actions/2097
https://www.conservationevidence.com/actions/2098
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Mollusc community composition (1 study): One replicated, before-and after 
study in the D’Entrecasteaux Channel found that temporarily reopening an 
area previously closed to all fishing for 12 years only to recreational fishing 
led to changes in scallop species community composition over four fishing 
seasons.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, site comparison study in the 
English Channel found that sites seasonally closed to towed-gear fishing 
did not have a greater invertebrate biomass than sites where towed-fishing 
occurred year-round.
Crustacean abundance (1 study): One before-and-after, site comparison 
study in the North Sea found that reopening a site to fishing following 
a temporary 20-month closure led to lower total abundance but similar 
marketable abundance of European lobsters compared to a continuously-
fished site after a month.
Mollusc abundance (5 studies): One replicated, site comparison study English 
Channel found that sites seasonally closed to towed gear did not have higher 
abundance of great scallops than sites where towed-fishing occurred year-
round. Two before-and after, site comparison studies (one replicated) in 
the Mozambique Channel found that temporarily closing an area to reef 
octopus fishing did not increase octopus abundance/biomass compared to 
before closure and to continuously fished areas. Two replicated, before-and 
after studies in the D’Entrecasteaux Channel and the North Pacific Ocean 
found that temporarily reopening an area previously closed to all fishing 
to recreational fishing only led to a decline in scallop abundance after four 
fishing seasons and in red abalone after three years.
Mollusc condition (3 studies): One replicated, before-and after study in the 
North Pacific Ocean found that temporarily reopening an area previously 
closed to fishing led to a decline in the size of red abalone after three 
years. Two before-and after, site comparison studies (one replicated) in the 
Mozambique Channel found that temporarily closing an area to reef octopus 
fishing increased the weight of octopus compared to before closure and to 
continuously fished areas, but one also found that this effect did not last 
once fishing resumed.
Assessment: unknown effectiveness (effectiveness 30%; certainty 36%; harms 10%).

https://www.conservationevidence.com/actions/2098
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No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Cease or prohibit midwater/semi-pelagic trawling
• Cease or prohibit static fishing gear.

13.3.2 Effort and Capacity Reduction

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for effort and capacity reduction?

Unknown 
effectiveness

• Establish territorial user rights for fisheries
• Install physical barriers to prevent trawling

No evidence 
found (no 
assessment)

• Eliminate fisheries subsidies that encourage 
overfishing

• Introduce catch shares
• Limit the density of traps
• Limit the number of fishing days
• Limit the number of fishing vessels
• Limit the number of traps per fishing vessels
• Purchase fishing permits and/or vessels from 

fishers
• Set commercial catch quotas
• Set commercial catch quotas and habitat credits 

systems
• Set habitat credits systems

Unknown effectiveness

 ● Establish territorial user rights for fisheries
One study examined the effects of establishing territorial user rights for 
fisheries on subtidal benthic invertebrate populations. The study was in the 
South Pacific Ocean (Chile).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)

https://www.conservationevidence.com/actions/2100
https://www.conservationevidence.com/actions/2103
https://www.conservationevidence.com/actions/2104
https://www.conservationevidence.com/actions/2112
https://www.conservationevidence.com/actions/2115
https://www.conservationevidence.com/actions/2115
https://www.conservationevidence.com/actions/2113
https://www.conservationevidence.com/actions/2111
https://www.conservationevidence.com/actions/2108
https://www.conservationevidence.com/actions/2109
https://www.conservationevidence.com/actions/2110
https://www.conservationevidence.com/actions/2114
https://www.conservationevidence.com/actions/2114
https://www.conservationevidence.com/actions/2105
https://www.conservationevidence.com/actions/2107
https://www.conservationevidence.com/actions/2107
https://www.conservationevidence.com/actions/2106
https://www.conservationevidence.com/actions/2104
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Mollusc reproductive success (1 study): One site comparison study in South 
Pacific Ocean found that an area with territorial user rights for fisheries had 
larger-sized and more numerous egg capsules, and more larvae of the Chilean 
abalone up to 21 months after establishing fishing restrictions compared to 
an open-access area.
Assessment: unknown effectiveness (effectiveness 65%; certainty 10%; harms 0%).

https://www.conservationevidence.com/actions/2104

 ● Install physical barriers to prevent trawling
One study examined the effects of installing physical barriers to prevent 
trawling on subtidal benthic invertebrate populations. The study was in the 
Bay of Biscay (Spain).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One before-and-after study in the 
Bay of Biscay found that one to four years after installing artificial reefs as 
physical barriers to prevent trawling invertebrate community composition 
changed.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One before-and-after study in the Bay of Biscay 
found that one to four years after installing artificial reefs as physical barriers 
to prevent trawling overall invertebrate biomass increased.
Echinoderm abundance (1 study): One before-and-after study in the Bay of 
Biscay found that one to four years after installing artificial reefs as physical 
barriers to prevent trawling the biomass of sea urchins and starfish increased.
Molluscs abundance (1 study): One before-and-after study in the Bay of 
Biscay found that one to four years after installing artificial reefs as physical 
barriers to prevent trawling the biomass of gastropods (sea snails), of one 
species of cuttlefish, and of two species of octopus increased.
Assessment: unknown effectiveness (effectiveness 75%; certainty 32%; harms 0%).

https://www.conservationevidence.com/actions/2112

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Eliminate fisheries subsidies that encourage overfishing
• Introduce catch shares
• Limit the density of traps

http://www.conservationevidence.com
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• Limit the number of fishing days
• Limit the number of fishing vessels
• Limit the number of traps per fishing vessels
• Purchase fishing permits and/or vessels from fishers
• Set commercial catch quotas
• Set commercial catch quotas and habitat credits systems
• Set habitat credits systems.

13.3.3 Reduce Unwanted catch, Discards and 
Impacts on seabed communities

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for reduce unwanted catch, discards and 
impacts on seabed communities?

Likely to be 
beneficial

• Fit one or more mesh escape panels/windows to 
trawl nets

• Fit one or more soft, semi-rigid, or rigid grids or 
frames to trawl nets

• Modify the design of dredges
• Modify the position of traps
• Use a larger codend mesh size on trawl nets
• Use a midwater/semi-pelagic trawl instead of 

bottom/demersal trawl

Unknown 
effectiveness

• Fit a funnel (such as a sievenet) or other escape 
devices on shrimp/prawn trawl nets

• Fit one or more mesh escape panels/windows 
and one or more soft, rigid or semi-rigid grids or 
frames to trawl nets

• Fit one or more mesh escape panels/windows 
to trawl nets and use a square mesh instead of a 
diamond mesh codend

• Fit one or more soft, semi-rigid, or rigid grids or 
frames and increase the mesh size of pots and 
traps 

• Fit one or more soft, semi-rigid, or rigid grids or 
frames on pots and traps

https://www.conservationevidence.com/actions/2108
https://www.conservationevidence.com/actions/2109
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• Fit one or more soft, semi-rigid, or rigid grids or 
frames to trawl nets and use square mesh instead 
of a diamond mesh at the codend 

• Hand harvest instead of using a dredge
• Increase the mesh size of pots and traps
• Modify the design of traps
• Modify the design/attachments of a shrimp/

prawn W-trawl net
• Reduce the number or modify the arrangement of 

tickler chains/chain mats on trawl nets
• Use a larger mesh size on trammel nets
• Use a pulse trawl instead of a beam trawl
• Use a smaller beam trawl
• Use a square mesh instead of a diamond mesh 

codend on trawl nets
• Use an otter trawl instead of a beam trawl
• Use an otter trawl instead of a dredge
• Use different bait species in traps
• Use traps instead of fishing nets

No evidence 
found (no 
assessment)

• Fit one or more mesh escape panels/windows on 
pots and traps

• Limit the maximum weight and/or size of 
bobbins on the footrope

• Modify harvest methods of macroalgae 
• Modify trawl doors to reduce sediment 

penetration
• Outfit trawls with a raised footrope
• Release live unwanted catch first before handling 

commercial species
• Set unwanted catch quotas
• Use alternative means of getting mussel seeds 

rather than dredging from natural mussel beds
• Use hook and line fishing instead of other fishing 

methods
• Use lower water pressure during hydraulic 

dredging
• Use more than one net on otter trawls
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Likely to be beneficial

 ● Fit one or more mesh escape panels/windows to trawl nets
Seven studies examined the effects of adding one or more mesh escape panels/
windows to trawl nets on subtidal benthic invertebrate populations. Six were 
in the North Sea (Belgium, Netherlands, UK), two in the Thames estuary 
(UK), one in the English Channel (UK), and one in the Gulf of Carpentaria 
(Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (7 STUDIES)
Overall survival (1 study): One replicated, paired, controlled study in the 
English Channel and the North Sea found that fitting nets with either one of 
seven designs of square mesh escape panels (varying mesh size and twine 
type) led to higher survival rates of invertebrates that escaped the nets 
compared to unmodified nets.
Unwanted catch overall abundance (7 studies): Three of seven replicated, 
paired, controlled studies in the North Sea, the Thames estuary, the English 
Channel and the Gulf of Carpentaria found that trawl nets fitted with one 
or more mesh escape panels/windows/zones reduced the unwanted catch 
of invertebrates compared to unmodified nets. Two found mixed effects 
of fitting escape panels on the unwanted catch of invertebrates and fish 
depending on the panel design. Two found that trawl nets fitted with escape 
panels caught similar amounts of unwanted invertebrates and fish compared 
to unmodified nets.
OTHERS (7 STUDIES)
Commercially targeted catch abundance (7 studies): Three of seven replicated, 
paired, controlled studies in the North Sea, the Thames estuary, the English 
Channel and the Gulf of Carpentaria, found that trawl nets fitted with one 
or more mesh escape panels/windows/zones caught similar amounts of all 
or most commercial species to unmodified nets. Three found mixed effects 
of fitting escape panels on the catch of all or most commercial species 
depending on the species and/or panel design. One found that trawl nets 
fitted with escape panels reduced the catch of commercial species compared 
to unmodified nets.
Assessment: likely to be beneficial (effectiveness 60%; certainty 50%; harms 5%).

https://www.conservationevidence.com/actions/2132
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 ● Fit one or more soft, semi-rigid, or rigid grids or frames 
to trawl nets

Two studies examined the effects of fitting one or more soft, semi-rigid, or rigid 
grids or frames to trawl nets on subtidal benthic invertebrate populations. 
The studies were in the Gulf of Carpentaria and Spencer Gulf (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (2 STUDIES)
Unwanted catch abundance (1 study): Two replicated, paired, controlled 
studies in the Gulf of Carpentaria and in Spencer Gulf found that nets fitted 
with a ‘downward’-oriented grid but not an ‘upward’-oriented grid reduced 
the weight of small unwanted catch and that both grid orientations caught 
fewer unwanted large sponges, and that nets fitted with two sizes of grids 
reduced the number and biomass of unwanted blue swimmer crabs and 
giant cuttlefish caught, compared to unmodified nets.
OTHER (2 STUDIES)
Commercial catch abundance (2 studies): Two replicated, paired, controlled 
studies in the Gulf of Carpentaria and Spencer Gulf found that nets fitted 
with a ‘downward’-oriented grid or a small grid reduced the catch of 
commercially targeted prawns, compared to unmodified nets, but those 
fitted with an ‘upward’-oriented grid or a large grid caught similar amounts 
to unmodified nets.
Assessment: likely to be beneficial (effectiveness 60%; certainty 40%; harms 0%).

https://www.conservationevidence.com/actions/2133

 ● Modify the design of dredges
Six studies examined the effects of modifying the design of dredges on 
subtidal benthic invertebrate populations. Four were in the North Atlantic 
Ocean (Portugal) and two were in the Irish Sea (Isle of Man).
COMMUNITY RESPONSE (1 STUDY)
Unwanted catch overall composition (1 study): One replicated, controlled, 
study in the Irish Sea found that a new design of scallop dredge caught a 
similar species composition of unwanted catch to a traditional dredge.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (2 studies): One of two controlled studies in the North 
Atlantic Ocean and in the Irish Sea found that a new dredge design damaged 
or killed fewer invertebrates left in the sediment tracks following dredging. 
The other found no difference in total invertebrate abundance or biomass 
living in or on the sediment tracks following fishing with two dredge designs.

http://www.conservationevidence.com
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Unwanted catch overall abundance (2 studies): Two controlled studies (one 
replicated) in the North Atlantic Ocean and the Irish Sea found that a modified 
or a new design of bivalve dredge caught less unwanted catch compared to 
traditional unmodified dredges.
Unwanted catch condition (6 studies): Six controlled studies (one replicated 
and paired, four replicated) in the North Atlantic Ocean and the Irish Sea found 
that new or modified bivalve dredges damaged or killed similar proportions 
of unwanted catch (retained and/or escaped) compared to traditional or 
unmodified designs, three of which also found that they did not reduce the 
proportion of damaged or dead unwanted crabs (retained and/or escaped).
OTHER (1 study)
Commercial catch abundance (1 study): One replicated, controlled, study 
in the Irish Sea found that a new dredge design caught a similar amount 
of commercially targeted queen scallops compared to a traditional dredge.
Assessment: likely to be beneficial (effectiveness 40%; certainty 42%; harms 19%).

https://www.conservationevidence.com/actions/2119

 ● Modify the position of traps
Two studies examined the effects of modifying the position of traps on 
subtidal benthic invertebrate populations. One study was in the Varangerfjord 
(Norway), the other in the North Atlantic Ocean (Spain).
COMMUNITY RESPONSE (1 STUDY)
Unwanted catch species richness/diversity (1 study): One replicated, controlled 
study in the North Atlantic found that semi-floating traps caught fewer 
unwanted catch species compared to standard bottom traps.
POPULATION RESPONSE (2 STUDIES)
Unwanted catch abundance (2 studies): Two replicated, controlled studies 
in the Varangerfjord and the North Atlantic found that floating or semi-
floating traps caught fewer unwanted invertebrates compared to standard 
bottom traps.
OTHER (2 STUDIES)
Commercial catch abundance (2 studies): Two replicated, controlled studies in 
the Varangerfjord and the North Atlantic found that floating or semi-floating 
traps caught similar amounts (abundance and biomass) of commercially 
targeted species as standard bottom traps.
Assessment: likely to be beneficial (effectiveness 65%; certainty 40%; harms 0%).

https://www.conservationevidence.com/actions/2144
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 ● Use a larger codend mesh size on trawl nets
One study examined the effects of using a larger codend mesh size on trawl 
nets on unwanted catch of subtidal benthic invertebrate populations. The 
study was in the Gulf of Mexico (Mexico).
COMMUNITY RESPONSE (1 STUDY)
Unwanted catch species richness/diversity (1 study): One replicated, paired, 
controlled study in the Gulf of Mexico found that trawl nets fitted with a larger 
mesh codend caught fewer combined species of non-commercial unwanted 
invertebrates and fish compared to a traditional codend.
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, paired, controlled 
study in the Gulf of Mexico found that trawl nets fitted with a larger mesh 
codend caught lower combined biomass and abundance of non-commercial 
unwanted invertebrates and fish compared to a traditional codend.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, paired, controlled 
study in the Gulf of Mexico found that trawl nets fitted with a larger mesh 
codend caught less biomass and abundance of commercially targeted shrimps 
compared to a traditional codend, but that the biomass ratios of commercially 
targeted to discard species was similar for both.
Assessment: likely to be beneficial (effectiveness 65%; certainty 42%; harms 0%).

https://www.conservationevidence.com/actions/2135

 ● Use a midwater/semi-pelagic trawl instead of bottom/
demersal trawl

One study examined the effects of using a semi-pelagic trawl instead of 
a demersal trawl on subtidal benthic invertebrates. The study was in the 
Indian Ocean (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, controlled, study in the Indian 
Ocean found that fishing with a semi-pelagic trawl did not reduce the 
abundance of large sessile invertebrates, which was similar to non-trawled 
plots, but a demersal trawl did.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, controlled, study 
in the Indian Ocean found that fishing with a semi-pelagic trawl reduced 
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the abundance of retained commercially targeted fish compared to fishing 
with a demersal trawl.
Assessment: likely to be beneficial (effectiveness 70%; certainty 41%; harms 0%).

https://www.conservationevidence.com/actions/2118

Unknown effectiveness

 ● Fit a funnel (such as a sievenet) or other escape devices 
on shrimp/prawn trawl nets

One study examined the effects of fitting a funnel, sievenet, or other escape 
devices on trawl nets on marine subtidal invertebrate. The study was in the 
North Sea (UK).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, paired, controlled 
study in the North Sea found that trawl nets fitted with a sievenet appeared 
to catch fewer unwanted catch of non-commercial invertebrates compared 
to unmodified nets.
Assessment: unknown effectiveness (effectiveness 65%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2131

 ● Fit one or more mesh escape panels/windows and one or 
more soft, rigid or semi-rigid grids or frames to trawl nets

One study examined the effects on subtidal benthic invertebrate populations 
of fitting one or more mesh escape panels/windows and one or more soft, 
rigid or semi-rigid grids or frames to trawl nets. The study was in the Gulf 
of Carpentaria (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, paired, controlled 
study in Gulf of Carpentaria found that trawl nets fitted with an escape 
window and a grid reduced the total weight of small unwanted catch and 
caught fewer unwanted large sponges, compared to unmodified nets.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, paired, controlled 
study in Carpentaria found that trawl nets fitted with an escape window 
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and a grid reduced the catch of commercially targeted prawns, compared 
to unmodified nets.
Assessment: unknown effectiveness (effectiveness 65%; certainty 32%; harms 0%).

https://www.conservationevidence.com/actions/2134

 ● Fit one or more mesh escape panels/windows to trawl 
nets and use a square mesh instead of a diamond mesh 
codend

One study examined the effects of fitting one or more mesh escape panels 
to trawl nets and using a square mesh instead of a diamond mesh codend 
on subtidal benthic invertebrate populations. The study was in the English 
Channel (UK).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, paired, controlled study 
in the English Channel found that trawl nets fitted with two large square 
mesh release panels and a square mesh codend caught fewer unwanted catch 
of non-commercial invertebrates compared to standard trawl nets.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, paired, controlled 
study in the English Channel found that trawl nets fitted with two large square 
mesh release panels and a square mesh codend caught fewer commercial 
shellfish, and fewer but more valuable commercially important fish, compared 
to standard trawl nets.
Assessment: unknown effectiveness (effectiveness 65%; certainty 30%; harms 0%).

https://www.conservationevidence.com/actions/2138

 ● Fit one or more soft, semi-rigid, or rigid grids or frames 
and increase the mesh size of pots and traps

One study examined the effects of fitting one or more soft, semi-rigid, or 
rigid grids or frames and increasing the mesh size of pots and traps on 
subtidal benthic invertebrates. The study took place in the Corindi River 
system (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, controlled study in 
the Corindi River system found that traps fitted with escape frames and 
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designed with larger mesh appeared to reduce the proportion of unwanted 
undersized mud crabs caught, compared to conventional traps without 
escape frames and smaller mesh.
Assessment: unknown effectiveness (effectiveness 50%; certainty 20%; harms 10%).

https://www.conservationevidence.com/actions/2149

 ● Fit one or more soft, semi-rigid, or rigid grids or frames 
on pots and traps

One study examined the effects of fitting one or more soft, semi-rigid, or 
rigid grids or frames on pots and traps on subtidal benthic invertebrates. 
The study took place in the Corindi River system (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, controlled study in the 
Corindi River system found that traps fitted with escape frames appeared to 
reduce the proportion of unwanted undersized mud crabs caught, compared 
to conventional traps without escape frames.
Assessment: unknown effectiveness (effectiveness 55%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2146

 ● Fit one or more soft, semi-rigid, or rigid grids or frames 
to trawl nets and use square mesh instead of a diamond 
mesh at the codend

One study examined the effects of fitting one or more soft, semi-rigid, or rigid 
grids or frames to trawl nets and using a square mesh codend on subtidal 
benthic invertebrates. The study was in the Gulf of St Vincent (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, paired, controlled 
study in Gulf of St Vincent found that trawl nets fitted with a rigid U-shaped 
grid and a square-oriented mesh codend reduced the catch rates of three 
dominant groups of unwanted invertebrate catch species, compared to 
unmodified nets.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, paired, controlled 
study in the Gulf of St Vincent found that trawl nets fitted with a rigid 
U-shaped grid and a square-oriented mesh codend reduced the catch rates 
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of the commercially targeted western king prawn, due to reduced catch of 
less valuable smaller-sized prawns, compared to unmodified nets.
Assessment: unknown effectiveness (effectiveness 70%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2137

 ● Hand harvest instead of using a dredge
Two studies examined the effects of hand harvesting instead of using a dredge 
on subtidal benthic invertebrate populations. Both were in San Matías Gulf, 
South Atlantic Ocean (Argentina).
COMMUNITY RESPONSE (2 STUDIES)
Unwanted catch community composition (1 study): One replicated, controlled 
study in San Matías Gulf found that, when harvesting mussels, the community 
composition of the unwanted catch was similar by hand harvesting and by 
using a dredge.
Unwanted catch richness/diversity (1 study): One replicated, controlled study 
in San Matías Gulf found that, when harvesting mussels, hand harvesting 
caught fewer species of unwanted catch compared to using a dredge.
POPULATION RESPONSE (2 STUDIES)
Unwanted catch abundance (1 study): One replicated, controlled study in San 
Matías Gulf found that, when harvesting mussels, hand harvesting caught 
fewer unwanted sea urchins and brittle stars compared to using a dredge.
Unwanted catch condition (1 study): One replicated, controlled study in 
San Matías Gulf found that, when harvesting mussels, the damage caused 
to unwanted sea urchins and brittle stars was similar by hand harvesting 
and by using a dredge.
OTHER 1 STUDY)
Commercial catch abundance (1 study): One replicated, controlled study 
in San Matías Gulf found that more commercially targeted mussels were 
caught by hand harvesting than by using a dredge.
Assessment: unknown effectiveness (effectiveness 45%; certainty 18%; harms 10%).

https://www.conservationevidence.com/actions/2121

 ● Increase the mesh size of pots and traps
One study examined the effects of increasing the mesh size of pots and traps 
on subtidal benthic invertebrates. The study took place in the Corindi River 
system (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
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Unwanted catch abundance (1 study): One replicated, controlled study in the 
Corindi River system found that traps designed with larger mesh appeared to 
reduce the proportion of unwanted undersized mud crabs caught, compared 
to conventional traps of smaller mesh.
Assessment: unknown effectiveness (effectiveness 61%; certainty 29%; harms 0%).

https://www.conservationevidence.com/actions/2148

 ● Modify the design of traps
Two studies examined the effects of modifying the design of traps on subtidal 
benthic invertebrates. One study took place in the Mediterranean Sea (Spain), 
and one in the South Pacific Ocean (New Zealand).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (2 STUDIES)
Unwanted catch abundance (2 studies): Two replicated, controlled studies in 
the Mediterranean Sea and the South Pacific Ocean found that the amount 
of combined unwanted catch of invertebrates and fish varied with the type 
of trap design used and the area.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, controlled study 
in the Mediterranean Sea found that plastic traps caught some legal-size 
commercially targeted lobsters while collapsible traps caught none.
Assessment: unknown effectiveness (effectiveness 40%; certainty 21%; harms 20%).

https://www.conservationevidence.com/actions/2143

 ● Modify the design/attachments of a shrimp/prawn 
W-trawl net

One study examined the effects of modifying the design/attachments of a 
W-trawl net used in shrimp/prawn fisheries on unwanted catch of subtidal 
benthic invertebrate. The study was in Moreton Bay (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch overall abundance (1 study): One replicated, paired, 
controlled study in Moreton Bay found that four designs of W-trawl nets 
used in shrimp/prawn fisheries caught less non-commercial unwanted catch 
of crustaceans compared to a traditional Florida Flyer trawl net.
OTHERS (1 STUDY)
Commercial catch abundance (1 study): One replicated, paired, controlled 
study in Moreton Bay found that four designs of W-trawl nets used in shrimp/
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prawn fisheries caught lower amounts of the commercially targeted prawn 
species compared to a traditional Florida Flyer trawl net.
Assessment: unknown effectiveness (effectiveness 61%; certainty 24%; harms 0%).

https://www.conservationevidence.com/actions/2139

 ● Reduce the number or modify the arrangement of tickler 
chains/chain mats on trawl nets

Three studies examined the effects of reducing the number or modifying the 
arrangement of tickler chains/chain mats on subtidal benthic invertebrates. 
All studies were in the North Sea (Germany and Netherlands).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (3 STUDIES)
Overall abundance (1 study): One replicated, paired, controlled study in 
the North Sea found that using a beam trawl with a chain mat caused lower 
mortality of benthic invertebrates in the trawl tracks compared to using a 
beam trawl with tickler chains.
Unwanted catch abundance (2 studies): One of two replicated, paired, 
controlled studies in the North Sea found that all three modified parallel 
tickler chain arrangements reduced the combined amount of non-commercial 
unwanted invertebrate and fish catch compared to unmodified trawl nets, 
but the other found that none of three modified parabolic tickler chain 
arrangements reduced it.
OTHER (2 STUDIES)
Commercial catch abundance (2 studies): One of two replicated, paired, 
controlled studies in the North Sea found that three modified parabolic 
tickler chain arrangements caught similar amounts of commercial species 
to unmodified nets, but the other found that three modified parallel tickler 
chain arrangements caught lower amounts.
Assessment: unknown effectiveness (effectiveness 43%; certainty 32%; harms 10%).

https://www.conservationevidence.com/actions/2140

 ● Use a larger mesh size on trammel nets
One study examined the effects of using a larger mesh size on trammel 
nets on subtidal benthic invertebrates. The study was in the North Atlantic 
Ocean (Portugal).
COMMUNITY RESPONSE (1 STUDY)
Unwanted catch community composition (1 study): One replicated, controlled, 
study in the North Atlantic Ocean found that using larger mesh sizes in the 
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inner and/or outer panels of trammel nets did not affect the community 
composition of unwanted catch of non-commercial invertebrates (discard).
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, controlled, study in 
the North Atlantic Ocean found that using larger mesh sizes in the inner and/
or outer panels of trammel nets did not reduce the abundance of unwanted 
catch of non-commercial invertebrates (discard).
Assessment: unknown effectiveness (effectiveness 20%; certainty 36%; harms 0%).

https://www.conservationevidence.com/actions/2141

 ● Use a pulse trawl instead of a beam trawl
One study examined the effects of using a pulse trawl instead of a beam 
trawl on subtidal benthic invertebrates. The study was in the North Sea 
(Netherlands).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, controlled, study in 
the North Sea found that pulse trawls caught less unwanted invertebrate 
catch compared to traditional beam trawls, but the effects varied with species.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, controlled, study 
in the North Sea found that pulse trawls reduced the volume of commercial 
catch by 19% compared to beam trawls.
Assessment: unknown effectiveness (effectiveness 41%; certainty 34%; harms 15%).

https://www.conservationevidence.com/actions/2126

 ● Use a smaller beam trawl
One study examined the effects of using a smaller beam trawl on subtidal 
benthic invertebrates. The study was in the North Sea (Germany and 
Netherlands).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, paired, controlled study in 
the North Sea found that a smaller beam trawl caused similar mortality of 
invertebrates in the trawl tracks compared to a larger beam trawl.
Assessment: unknown effectiveness (effectiveness 30%; certainty 35%; harms 0%).

https://www.conservationevidence.com/actions/2127
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 ● Use a square mesh instead of a diamond mesh codend on 
trawl nets

One study examined the effects of using a square mesh instead of a diamond 
mesh codend on trawl nets on unwanted catch of subtidal benthic invertebrate 
populations. The study was in the English Channel (UK).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, paired, controlled study 
in the English Channel found that a trawl net with a square mesh codend 
caught less non-commercial unwanted invertebrates in one of two areas, 
and similar amounts in the other area, compared to a standard diamond 
mesh codend.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, paired, controlled 
study in the English Channel found that a trawl net with a square mesh 
codend caught similar amounts of commercially targeted fish species in two 
areas, and that in one of two areas it caught more commercially important 
shellfish, compared to a standard diamond mesh codend.
Assessment: unknown effectiveness (effectiveness 50%; certainty 20%; harms 10%).

https://www.conservationevidence.com/actions/2136

 ● Use an otter trawl instead of a beam trawl
One study examined the effects of using an otter trawl instead of a beam 
trawl on subtidal benthic invertebrates. The study was in the North Sea 
(Germany and Netherlands).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, paired, controlled study in the 
North Sea found that otter trawls caused similar mortality of invertebrates in 
the trawl tracks compared to beam trawls in sandy areas but lower mortality 
in silty areas.
Assessment: unknown effectiveness (effectiveness 50%; certainty 34%; harms 10%).

https://www.conservationevidence.com/actions/2125

 ● Use an otter trawl instead of a dredge
One study examined the effects of using an otter trawl instead of a dredge on 
subtidal benthic invertebrates. The study was in the Irish Sea (Isle of Man).
COMMUNITY RESPONSE (1 STUDY)
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Unwanted catch overall composition (1 study): One replicated, controlled, 
study in the Irish Sea found that an otter trawl caught a different species 
composition of unwanted invertebrate and fish species (combined) compared 
to two scallop dredges.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, controlled, study in the Irish 
Sea found no difference in total invertebrate abundance and biomass living 
in or on the sediment of the trawl tracks following fishing with either an 
otter trawl or two scallop dredges.
Unwanted catch overall abundance (1 study): One replicated, controlled, 
study in the Irish Sea found that an otter trawl caught fewer unwanted 
invertebrates and fish (combined) compared to two scallop dredges.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, controlled, study in 
the Irish Sea found that an otter trawl caught similar number of commercially 
targeted queen scallops compared to two scallop dredges.
Assessment: unknown effectiveness (effectiveness 45%; certainty 35%; harms 0%).

https://www.conservationevidence.com/actions/2123

 ● Use different bait species in traps
One study examined the effects of using different bait species in traps on 
subtidal benthic invertebrates. The study took place in the South Pacific 
Ocean (New Zealand).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Unwanted catch abundance (1 study): One replicated, controlled study in 
the South Pacific Ocean found that the type of bait used in fishing pots did 
not change the amount of unwanted invertebrates caught.
Assessment: unknown effectiveness (effectiveness 1%; certainty 37%; harms 0%).

https://www.conservationevidence.com/actions/2145

 ● Use traps instead of fishing nets
One study examined the effects of using traps instead of fishing nets on 
subtidal benthic invertebrates. The study took place in the Mediterranean 
Sea (Spain).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
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Unwanted catch abundance (1 study): One replicated, controlled study in 
the Mediterranean Sea found that the combined amount of unwanted catch 
of invertebrates and fish appeared lower using plastic traps than trammel 
nets, but higher using collapsible traps.
OTHER (1 STUDY)
Commercial catch abundance (1 study): One replicated, controlled study in 
the Mediterranean Sea found that the catch of commercially targeted lobsters 
was lower using traps than in trammel nets.
Assessment: unknown effectiveness (effectiveness 40%; certainty 32%; harms 20%).

https://www.conservationevidence.com/actions/2142

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Fit one or more mesh escape panels/windows on pots and traps
• Limit the maximum weight and/or size of bobbins on the footrope
• Modify harvest methods of macroalgae
• Modify trawl doors to reduce sediment penetration
• Outfit trawls with a raised footrope
• Release live unwanted catch first before handling commercial species
• Set unwanted catch quotas
• Use alternative means of getting mussel seeds rather than dredging 

from natural mussel beds
• Use hook and line fishing instead of other fishing methods
• Use lower water pressure during hydraulic dredging
• Use more than one net on otter trawls.
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13.4  Threat: Human 
intrusions and disturbances

13.4.1 Recreational Activities

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for recreational activities?

No evidence 
found (no 
assessment)

• Limit, cease or prohibit access for recreational 
purposes

• Limit, cease or prohibit recreational diving
• Limit, cease or prohibit recreational fishing and/

or harvesting

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Limit, cease or prohibit access for recreational purposes
• Limit, cease or prohibit recreational diving
• Limit, cease or prohibit recreational fishing and/or harvesting.
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13.5  Threat: Invasive and 
other problematic species, 

genes and diseases

13.5.1 Aquaculture

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for aquaculture?

No evidence 
found (no 
assessment)

• Implement quarantine to avoid accidental 
introduction of disease, non-native or problem 
species

• Implement regular inspections to avoid 
accidental introduction of disease or non-native 
or problem species

• Import spat and/or eggs to aquaculture facilities 
rather than juveniles and adults to reduce the 
risk of introducing hitchhiking species

• Prevent the attachment of biofouling organisms/
species in aquaculture

• Reduce and/or eradicate aquaculture escapees in 
the wild

• Remove biofouling organisms/species in 
aquaculture

• Source spat and juveniles from areas or 
hatcheries not infested with diseases or non-
native or problematic species

• Use native species instead of non-native species 
in aquaculture systems

• Use sterile individuals in aquaculture systems 
using non-native species
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https://www.conservationevidence.com/actions/2156
https://www.conservationevidence.com/actions/2157
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https://www.conservationevidence.com/actions/2157
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https://www.conservationevidence.com/actions/2159
https://www.conservationevidence.com/actions/2155
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Subtidal Benthic Invertebrate Conservation

674

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Implement quarantine to avoid accidental introduction of disease, 

non-native or problem species
• Implement regular inspections to avoid accidental introduction of 

disease or non-native or problem species
• Import spat and/or eggs to aquaculture facilities rather than juveniles 

and adults to reduce the risk of introducing hitchhiking species
• Prevent the attachment of biofouling organisms/species in 

aquaculture
• Reduce and/or eradicate aquaculture escapees in the wild
• Remove biofouling organisms/species in aquaculture
• Source spat and juveniles from areas or hatcheries not infested with 

diseases or non-native or problematic species
• Use native species instead of non-native species in aquaculture 

systems
• Use sterile individuals in aquaculture systems using non-native 

species.

13.5.2 Shipping, transportation and anthropogenic 
structures

Based on the collated evidence, what is the current assessment of 
the effectiveness of interventions for Shipping, transportation and 
anthropogenic structures?

No evidence 
found (no 
assessment)

• Clean anthropogenic platforms, structures or 
equipment

• Clean the hull, anchor and chain of commercial 
and recreational vessels

• Limit, cease or prohibit ballast water exchange in 
specific areas

• Treat ballast water before exchange
• Use antifouling coatings on the surfaces of 

vessels and anthropogenic structures

https://www.conservationevidence.com/actions/2156
https://www.conservationevidence.com/actions/2156
https://www.conservationevidence.com/actions/2157
https://www.conservationevidence.com/actions/2157
https://www.conservationevidence.com/actions/2160
https://www.conservationevidence.com/actions/2160
https://www.conservationevidence.com/actions/2162
https://www.conservationevidence.com/actions/2162
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https://www.conservationevidence.com/actions/2163
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https://www.conservationevidence.com/actions/2155
https://www.conservationevidence.com/actions/2158
https://www.conservationevidence.com/actions/2158
https://www.conservationevidence.com/actions/2167
https://www.conservationevidence.com/actions/2167
https://www.conservationevidence.com/actions/2166
https://www.conservationevidence.com/actions/2166
https://www.conservationevidence.com/actions/2164
https://www.conservationevidence.com/actions/2164
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https://www.conservationevidence.com/actions/2168
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No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Clean anthropogenic platforms, structures or equipment
• Clean the hull, anchor and chain of commercial and recreational 

vessels
• Limit, cease or prohibit ballast water exchange in specific areas
• Treat ballast water before exchange
• Use antifouling coatings on the surfaces of vessels and 

anthropogenic structures.

13.5.3 Other

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for sources of non-native, invasive or 
other problematic species?

Unknown 
effectiveness

• Remove or capture non-native, invasive or other 
problematic species

No evidence 
found (no 
assessment)

• Limit, cease or prohibit the sale and/or 
transportation of commercial non-native species

• Use biocides or other chemicals to control non-
native, invasive or other problematic species

• Use biological control to manage non-
native, invasive or other problematic species 
populations

• Use of non-native, invasive or other problematic 
species from populations established in the wild 
for recreational or commercial purposes

Unknown effectiveness

 ● Remove or capture non-native, invasive or other 
problematic species

One study examined the effects of removing or capturing non-native, invasive 
or other problematic species on subtidal benthic invertebrates. The study 
was in the South Atlantic Ocean (Brazil).

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2167
https://www.conservationevidence.com/actions/2166
https://www.conservationevidence.com/actions/2166
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https://www.conservationevidence.com/actions/2172
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https://www.conservationevidence.com/actions/2174
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COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Cnidarian abundance (1 study): One replicated, controlled, before-and-after 
study in the southwest Atlantic found that, regardless of the method used, 
removing invasive corals reduced the cover of native zoanthids.
Sponge abundance (1 study): One replicated, controlled, before-and-after 
study in the southwest Atlantic found that the effect of removing invasive 
corals on the cover of native sponges varied with the removal method used.
Assessment: unknown effectiveness (effectiveness 40%; certainty 23%; harms 22%).

https://www.conservationevidence.com/actions/2173

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Limit, cease or prohibit the sale and/or transportation of commercial 

non-native species
• Use biocides or other chemicals to control non-native, invasive or 

other problematic species
• Use biological control to manage non-native, invasive or other 

problematic species populations
• Use of non-native, invasive or other problematic species from 

populations established in the wild for recreational or commercial 
purposes.

https://www.conservationevidence.com/actions/2173
https://www.conservationevidence.com/actions/2169
https://www.conservationevidence.com/actions/2169
https://www.conservationevidence.com/actions/2171
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13.6  Threat: Pollution

13.6.1 General

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for pollution?

Unknown 
effectiveness

• Add chemicals or minerals to sediments to 
remove or neutralise pollutants

No evidence 
found (no 
assessment)

• Establish pollution emergency plans 
• Transplant/translocate ‘bioremediating’ species

Unknown effectiveness

 ● Add chemicals or minerals to sediments to remove or 
neutralise pollutants

Two studies examined the effects of adding chemicals or minerals to sediments 
to remove or neutralise pollutants on subtidal benthic invertebrate populations. 
Both studies evaluated the use of coal ash in Hiroshima Bay (Japan).
COMMUNITY RESPONSE (1 STUDY)
Overall richness/diversity (1 study): One controlled, before-and-after study 
in Hiroshima Bay found that adding coal ash increased invertebrate species 
richness in winter but not summer compared to untreated sites.
POPULATION RESPONSE (2 STUDIES)

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2176
https://www.conservationevidence.com/actions/2176
https://www.conservationevidence.com/actions/2177
https://www.conservationevidence.com/actions/2175
https://www.conservationevidence.com/actions/2176
https://www.conservationevidence.com/actions/2176
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Overall abundance (2 studies): One controlled, before-and-after study in 
Hiroshima Bay found that adding coal ash increased invertebrate abundance 
in winter but not summer compared to untreated sites. One controlled study 
in Hiroshima Bay found that one of two types of coal ash increased combined 
invertebrate and fish abundance, but not biomass.
Assessment: unknown effectiveness (effectiveness 40%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2176

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Establish pollution emergency plans
• Transplant/translocate ‘bioremediating’ species.

13.6.2 Domestic and urban wastewater

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for domestic and urban wastewater?

Likely to be 
beneficial

• Limit, cease or prohibit the dumping of sewage 
sludge

Unknown 
effectiveness

• Set or improve minimum sewage treatment 
standards

No evidence 
found (no 
assessment)

• Limit the amount of storm wastewater overflow
• Limit, cease or prohibit the dumping of 

untreated sewage

Likely to be beneficial

 ● Limit, cease or prohibit the dumping of sewage sludge
Two studies examined the effects of ceasing or prohibiting the dumping of 
sewage sludge on subtidal benthic invertebrate populations. One study was 
in the New York Bight (USA), one in the North Sea (UK).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (2 studies): One before-and-after, site 
comparison study in the New York Bight found that after ceasing sewage 

https://www.conservationevidence.com/actions/2176
https://www.conservationevidence.com/actions/2177
https://www.conservationevidence.com/actions/2175
https://www.conservationevidence.com/actions/2179
https://www.conservationevidence.com/actions/2179
https://www.conservationevidence.com/actions/2180
https://www.conservationevidence.com/actions/2180
https://www.conservationevidence.com/actions/2181
https://www.conservationevidence.com/actions/2178
https://www.conservationevidence.com/actions/2178
https://www.conservationevidence.com/actions/2179
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sludge dumping, overall invertebrate community composition became more 
similar to less disturbed sites. One replicated, site comparison study in the 
North Sea found that overall invertebrate community composition changed 
but remained different to that of natural sites.
POPULATION RESPONSE (2 STUDIES)
Overall abundance (1 study): One replicated, site comparison study in 
the North Sea found that after ceasing sewage sludge dumping, overall 
invertebrate abundance became similar to that of natural sites.
Worm abundance (1 study): One before-and-after, site comparison study 
in the New York Bight found that after ceasing sewage sludge dumping, 
abundance of pollution-indicator polychaete worms decreased and became 
similar to that of natural sites.
Assessment: likely to be beneficial (effectiveness 70%; certainty 47%; harms 0%).

https://www.conservationevidence.com/actions/2179

Unknown effectiveness

 ● Set or improve minimum sewage treatment standards
One study examined the effects of improving minimum sewage treatment 
standards on subtidal benthic invertebrates. The study was in the Bay of 
Biscay (Spain).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One before-and-after, site 
comparison study in the Bay of Biscay found that after introducing a secondary 
treatment of sewage wastewaters, invertebrate community composition at 
an impacted site did not significantly change compared to unimpacted sites.
Overall richness/diversity (1 study): One before-and-after, site comparison 
study in the Bay of Biscay found that after introducing a secondary treatment 
of sewage wastewaters, invertebrate richness and diversity at an impacted 
site did not significantly change compared to unimpacted sites.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One before-and-after, site comparison study 
in the Bay of Biscay found that after introducing a secondary treatment of 
sewage wastewaters, total cover of invertebrates significantly increased at 
an impacted site at 8 m but not 3 m depth, compared to unimpacted sites.
Assessment: unknown effectiveness (effectiveness 23%; certainty 28%; harms 0%).

https://www.conservationevidence.com/actions/2180

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2179
https://www.conservationevidence.com/actions/2180
https://www.conservationevidence.com/actions/2180
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No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Limit the amount of storm wastewater overflow
• Limit, cease or prohibit the dumping of untreated sewage.

13.6.3 Industrial and military effluents

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for industrial and military effluents?

Unknown 
effectiveness

• Remove or clean-up oil pollution following a spill

No evidence 
found (no 
assessment)

• Set regulatory ban on marine burial of nuclear 
waste 

• Use double hulls to prevent oil spills

Unknown effectiveness

 ● Remove or clean-up oil pollution following a spill
One study examined the effects of removing and cleaning-up oil pollution 
following a spill on subtidal benthic invertebrates. The study was in the 
Baltic Proper (Sweden).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Mollusc condition (1 study): One replicated, controlled, before-and-after 
study in the Baltic Proper found that after cleaning-up spilled oil using 
high pressure hot water, crude oil content increased in mussels and did 
not naturally decrease over time, and was higher than in mussels from an 
uncleaned contaminated and a non-contaminated site.
Assessment: unknown effectiveness (effectiveness 20%; certainty 26%; harms 30%).

https://www.conservationevidence.com/actions/2183

https://www.conservationevidence.com/actions/2181
https://www.conservationevidence.com/actions/2178
https://www.conservationevidence.com/actions/2183
https://www.conservationevidence.com/actions/2184
https://www.conservationevidence.com/actions/2184
https://www.conservationevidence.com/actions/2182
https://www.conservationevidence.com/actions/2183
https://www.conservationevidence.com/actions/2183
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No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Set regulatory ban on marine burial of nuclear waste
• Use double hulls to prevent oil spills.

13.6.4 Aquaculture effluents

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for aquaculture effluents?

Unknown 
effectiveness

• Cease or prohibit aquaculture activity
• Leave a fallow period during fish/shellfish 

farming

No evidence 
found (no 
assessment)

• Improve fish food and pellets to reduce 
aquaculture waste production

• Locate aquaculture systems in areas with fast 
currents

• Locate aquaculture systems in already impacted 
areas

• Locate aquaculture systems in vegetated areas
• Locate artificial reefs near aquaculture systems 

(and vice versa) to act as biofilters
• Moor aquaculture cages so they move in response 

to changing current direction
• Reduce aquaculture stocking densities
• Reduce the amount of antibiotics used in 

aquaculture systems
• Reduce the amount of pesticides used in 

aquaculture systems
• Use other bioremediation methods in aquaculture 
• Use species from more than one level of a food 

web in aquaculture systems

http://www.conservationevidence.com
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https://www.conservationevidence.com/actions/2196
https://www.conservationevidence.com/actions/2190
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Unknown effectiveness

 ● Cease or prohibit aquaculture activity
Two studies examined the effects of ceasing or prohibiting aquaculture 
activity on subtidal benthic invertebrate populations. Both studies were in 
the Mediterranean Sea (Italy and Spain).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (1 study): One before-and-after, site 
comparison study in the Mediterranean Sea found that after ceasing aquaculture 
activity invertebrate community composition remained different to that of 
an unfarmed site.
Worm community composition (1 study): One before-and-after, site comparison 
study in the Mediterranean Sea found that after ceasing aquaculture activity 
worm community composition community composition remained different 
to that of an unfarmed site.
POPULATION RESPONSE (2 STUDIES)
Overall abundance (1 study): One before-and-after, site comparison study in 
the Mediterranean Sea found that after ceasing aquaculture activity overall 
invertebrate abundance was similar to an unfarmed site.
Worm abundance (1 study): One before-and-after, site comparison study in 
the Mediterranean Sea found that after ceasing aquaculture activity abundance 
of health-indicating worms increased, and abundance of pollution-indicating 
worms decreased.
Assessment: unknown effectiveness (effectiveness 25%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2185

 ● Leave a fallow period during fish/shellfish farming
Three studies examined the effects of leaving a fallow period during fish 
farming on subtidal benthic invertebrate populations. Two studies were in 
the Tasman Sea (Australia), and one in the North Pacific Ocean (USA).
COMMUNITY RESPONSE (3 STUDIES)
Overall community composition (2 study): Two replicated, before-and-after, 
site comparison study in the Tasman Sea found that after a fallow period 
invertebrate community composition became similar to that occurring before 
the fish were added but remained different to communities at sites without 
fish farms.

https://www.conservationevidence.com/actions/2185
https://www.conservationevidence.com/actions/2185
https://www.conservationevidence.com/actions/2191
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Worm community composition (1 study): One replicated, before-and-after, 
site comparison study in the North Pacific Ocean found that after a fallow 
period polychaete worm community composition changed but remained 
different to communities at sites without fish farms.
Worm richness/diversity (1 study): One replicated, before-and-after, site 
comparison study in the North Pacific Ocean found that after a fallow period 
polychaete worm diversity did not change and remained lower compared 
to sites without fish farms.
POPULATION RESPONSE (2 STUDIES)
Worm abundance (2 studies): Two replicated, before-and-after, site comparison 
studies in the Tasman Sea and the North Pacific Ocean found that following a 
fallow period, abundances of pollution-indicator polychaete worms decreased, 
but remained higher compared to sites without fish farms.
Assessment: unknown effectiveness (effectiveness 40%; certainty 35%; harms 0%).

https://www.conservationevidence.com/actions/2191

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Improve fish food and pellets to reduce aquaculture waste 

production
• Locate aquaculture systems in areas with fast currents
• Locate aquaculture systems in already impacted areas
• Locate aquaculture systems in vegetated areas
• Locate artificial reefs near aquaculture systems (and vice versa) to act 

as biofilters
• Moor aquaculture cages so they move in response to changing 

current direction
• Reduce aquaculture stocking densities
• Reduce the amount of antibiotics used in aquaculture systems
• Reduce the amount of pesticides used in aquaculture systems
• Use other bioremediation methods in aquaculture
• Use species from more than one level of a food web in aquaculture 

systems.
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13.6.5 Agricultural and forestry effluents

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for agricultural and forestry effluents?

No evidence 
found (no 
assessment)

• Create artificial wetlands to reduce the amount 
of pollutants reaching the sea 

• Establish aquaculture to extract the nutrients 
from run-offs

• Regulate the use, dosage and disposal of 
agrichemicals

• Treat wastewater from intensive livestock 
holdings

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Create artificial wetlands to reduce the amount of pollutants 

reaching the sea
• Establish aquaculture to extract the nutrients from run-offs
• Regulate the use, dosage and disposal of agrichemicals
• Treat wastewater from intensive livestock holdings.

13.6.6 Garbage and solid waste

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for garbage and solid waste?

No evidence 
found (no 
assessment)

• Bury electricity cables to reduce electromagnetic 
fields 

• Install stormwater traps or grids
• Limit, cease or prohibit discharge of solid waste 

overboard from vessels
• Recover lost fishing gear
• Remove litter from the marine environment
• Use biodegradable panels in fishing pots

https://www.conservationevidence.com/actions/2201
https://www.conservationevidence.com/actions/2201
https://www.conservationevidence.com/actions/2200
https://www.conservationevidence.com/actions/2200
https://www.conservationevidence.com/actions/2198
https://www.conservationevidence.com/actions/2198
https://www.conservationevidence.com/actions/2199
https://www.conservationevidence.com/actions/2199
https://www.conservationevidence.com/actions/2201
https://www.conservationevidence.com/actions/2201
https://www.conservationevidence.com/actions/2200
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https://www.conservationevidence.com/actions/2199
https://www.conservationevidence.com/actions/2207
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https://www.conservationevidence.com/actions/2204
https://www.conservationevidence.com/actions/2205
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No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Bury electricity cables to reduce electromagnetic fields
• Install stormwater traps or grids
• Limit, cease or prohibit discharge of solid waste overboard from 

vessels
• Recover lost fishing gear
• Remove litter from the marine environment
• Use biodegradable panels in fishing pots.

13.6.7 Excess energy

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for excess energy?

No evidence 
found (no 
assessment)

• Limit, cease or prohibit industrial and urban 
lighting at night

• Limit, cease or prohibit the discharge of cooling 
effluents from power stations

• Limit, cease or prohibit the use of sonars
• Reduce underwater noise (other than sonar)

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Limit, cease or prohibit industrial and urban lighting at night
• Limit, cease or prohibit the discharge of cooling effluents from 

power stations
• Limit, cease or prohibit the use of sonars
• Reduce underwater noise (other than sonar).

http://www.conservationevidence.com
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13.6.8 Other pollution

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for other pollution?

Likely to be 
beneficial

• Restrict the use of tributyltin or other toxic 
antifouling coatings

Unknown 
effectiveness

• Remove and clean-up shoreline waste disposal 
sites

No evidence 
found (no 
assessment)

• Limit, cease or prohibit the discharge of waste 
effluents overboard from vessels

• Use non-toxic antifouling coatings on surfaces

Likely to be beneficial

 ● Restrict the use of tributyltin or other toxic antifouling 
coatings

Four studies examined the effects of restricting the use of tributyltin as an 
antifouling coating on subtidal benthic invertebrate populations. One study 
was located in the English Channel (UK), two in the River Crouch estuary 
(UK), and one in Otsuchi Bay (Japan).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (1 study): One replicated, before-and-after 
study in the River Crouch estuary found that after restricting the use of 
tributyltin, invertebrate community composition changed, but that changes 
varied with locations.
Overall richness/diversity (1 study): One replicated, before-and-after study 
in the River Crouch estuary found that after restricting the use of tributyltin, 
overall invertebrate species richness and diversity increased.
POPULATION RESPONSE (2 STUDIES)
Molluscs condition (1 study): One replicated, before-and-after study in the 
English Channel found that after restricting the use of tributyltin, there was 
a decrease in its concentration in dogwhelks and the penis length of female 
dogwhelks.

https://www.conservationevidence.com/actions/2214
https://www.conservationevidence.com/actions/2214
https://www.conservationevidence.com/actions/2215
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https://www.conservationevidence.com/actions/2212
https://www.conservationevidence.com/actions/2212
https://www.conservationevidence.com/actions/2213
https://www.conservationevidence.com/actions/2214
https://www.conservationevidence.com/actions/2214
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Crustacean condition (1 study): One study in Otsuchi Bay found that after 
restricting the use of tributyltin its concentration decreased in skeleton shrimps.
Assessment: likely to be beneficial (effectiveness 69%; certainty 45%; harms 0%).

https://www.conservationevidence.com/actions/2214

Unknown effectiveness

 ● Remove and clean-up shoreline waste disposal sites
One study examined the effects of removing and cleaning-up shoreline 
waste disposal sites on subtidal benthic invertebrates. The study was in the 
Southern Ocean (Antarctica).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One replicated, controlled, 
before-and-after study in the Southern Ocean found that after removing 
and cleaning-up a disused waste disposal site, invertebrate community 
composition changed, and no further negative impacts were detected, but 
communities remained different to natural sites.
Overall richness/diversity (1 study): One replicated, controlled, before-and-
after study in the Southern Ocean found that after removing and cleaning-up 
a disused waste disposal site, invertebrate species richness did not change 
over time and remained different to that of natural sites, but no further 
negative impacts were detected.
Assessment: unknown effectiveness (effectiveness 49%; certainty 35%; harms 0%).

https://www.conservationevidence.com/actions/2215

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Limit, cease or prohibit the discharge of waste effluents overboard 

from vessels
• Use non-toxic antifouling coatings on surfaces.

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2214
https://www.conservationevidence.com/actions/2215
https://www.conservationevidence.com/actions/2215
https://www.conservationevidence.com/actions/2212
https://www.conservationevidence.com/actions/2212
https://www.conservationevidence.com/actions/2213
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13.7  Threat: Climate change 
and severe weather

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for climate change and severe weather?

No evidence 
found (no 
assessment)

• Create a Marine Protected Area or set levels of 
legal protection where natural climate refugia 
occur to further promote the persistence and 
recovery of species facing climate change 

• Limit, cease or prohibit the degradation and/or 
removal of carbon sequestering species and/or 
habitats

• Manage climate-driven range extensions of 
problematic species

• Promote natural carbon sequestration species 
and/or habitats

• Restore habitats and/or habitat-forming 
(biogenic) species following extreme events

• Transplant captive-bred or hatchery-reared 
individuals of habitat-forming (biogenic) species 
that are resistant to climate change

• Transplant/release climate change-resistant 
captive-bred or hatchery-reared individuals to 
re-establish or boost native populations

https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2220
https://www.conservationevidence.com/actions/2220
https://www.conservationevidence.com/actions/2220
https://www.conservationevidence.com/actions/2217
https://www.conservationevidence.com/actions/2217
https://www.conservationevidence.com/actions/2221
https://www.conservationevidence.com/actions/2221
https://www.conservationevidence.com/actions/2216
https://www.conservationevidence.com/actions/2216
https://www.conservationevidence.com/actions/2219
https://www.conservationevidence.com/actions/2219
https://www.conservationevidence.com/actions/2219
https://www.conservationevidence.com/actions/2218
https://www.conservationevidence.com/actions/2218
https://www.conservationevidence.com/actions/2218
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No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Create a Marine Protected Area or set levels of legal protection where 

natural climate refugia occur to further promote the persistence and 
recovery of species facing climate change

• Limit, cease or prohibit the degradation and/or removal of carbon 
sequestering species and/or habitats

• Manage climate-driven range extensions of problematic species
• Promote natural carbon sequestration species and/or habitats
• Restore habitats and/or habitat-forming (biogenic) species following 

extreme events
• Transplant captive-bred or hatchery-reared individuals of habitat-

forming (biogenic) species that are resistant to climate change
• Transplant/release climate change-resistant captive-bred or hatchery-

reared individuals to re-establish or boost native populations.

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2222
https://www.conservationevidence.com/actions/2220
https://www.conservationevidence.com/actions/2220
https://www.conservationevidence.com/actions/2217
https://www.conservationevidence.com/actions/2221
https://www.conservationevidence.com/actions/2216
https://www.conservationevidence.com/actions/2216
https://www.conservationevidence.com/actions/2219
https://www.conservationevidence.com/actions/2219
https://www.conservationevidence.com/actions/2218
https://www.conservationevidence.com/actions/2218
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13.8  Habitat protection

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for habitat protection?

Likely to be 
beneficial

• Designate a Marine Protected Area and introduce 
some fishing restrictions (types unspecified)

• Designate a Marine Protected Area and prohibit 
all types of fishing

• Designate a Marine Protected Area and prohibit 
the harvesting of sea urchins

• Designate a Marine Protected Area with a 
zonation system of activity restrictions

Unknown 
effectiveness

• Designate a Marine Protected Area and install 
physical barriers to prevent trawling

• Designate a Marine Protected Area and only 
allow hook and line fishing

• Designate a Marine Protected Area and prohibit 
all towed (mobile) fishing gear

• Designate a Marine Protected Area and prohibit 
aquaculture activity

• Designate a Marine Protected Area and prohibit 
bottom trawling

• Designate a Marine Protected Area and prohibit 
commercial fishing

• Designate a Marine Protected Area and prohibit 
dredging

• Designate a Marine Protected Area and prohibit 
the harvesting of conch

• Establish community-based fisheries 
management

https://www.conservationevidence.com/actions/2239
https://www.conservationevidence.com/actions/2239
https://www.conservationevidence.com/actions/2224
https://www.conservationevidence.com/actions/2224
https://www.conservationevidence.com/actions/2238
https://www.conservationevidence.com/actions/2238
https://www.conservationevidence.com/actions/2230
https://www.conservationevidence.com/actions/2230
https://www.conservationevidence.com/actions/2227
https://www.conservationevidence.com/actions/2227
https://www.conservationevidence.com/actions/2233
https://www.conservationevidence.com/actions/2233
https://www.conservationevidence.com/actions/2229
https://www.conservationevidence.com/actions/2229
https://www.conservationevidence.com/actions/2240
https://www.conservationevidence.com/actions/2240
https://www.conservationevidence.com/actions/2226
https://www.conservationevidence.com/actions/2226
https://www.conservationevidence.com/actions/2225
https://www.conservationevidence.com/actions/2225
https://www.conservationevidence.com/actions/2228
https://www.conservationevidence.com/actions/2228
https://www.conservationevidence.com/actions/2237
https://www.conservationevidence.com/actions/2237
https://www.conservationevidence.com/actions/2242
https://www.conservationevidence.com/actions/2242
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No evidence 
found (no 
assessment)

• Designate a Marine Protected Area and limit the 
density of traps

• Designate a Marine Protected Area and limit the 
number of fishing vessels

• Designate a Marine Protected Area and prohibit 
static fishing gear

• Designate a Marine Protected Area and prohibit 
the harvesting of scallops

• Designate a Marine Protected Area and set a 
no-anchoring zone

• Designate a Marine Protected Area without 
setting management measures, usage 
restrictions, or enforcement

• Designate a Particularly Sensitive Sea Area 
(PSSA) to regulate impactful maritime activities

• Engage with stakeholders when designing 
Marine Protected Areas

Likely to be beneficial

 ● Designate a Marine Protected Area and introduce some 
fishing restrictions (types unspecified)

Four studies examined the effects of introducing unspecified types of fishing 
restrictions in marine protected areas on subtidal benthic invertebrate 
populations. Two studies were in the Indian Ocean (Seychelles), one was 
a global systematic review, and one was in the Mediterranean Sea (Italy).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (2 studies): One of two site comparison 
studies (one replicated) in the Indian Ocean and the Mediterranean Sea found 
that a marine protected area with unspecified fishing restrictions (year of 
designation unspecified) had a different combined invertebrate and algae 
community composition, while the other (time since designation unspecified) 
found similar compositions compared to fished areas.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (1 study): One replicated, site comparison study in the 
Mediterranean Sea found that a marine protected area with unspecified fishing 
restrictions had similar invertebrate abundance compared to unprotected 
fished areas (time since designation unspecified).

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2232
https://www.conservationevidence.com/actions/2232
https://www.conservationevidence.com/actions/2234
https://www.conservationevidence.com/actions/2234
https://www.conservationevidence.com/actions/2231
https://www.conservationevidence.com/actions/2231
https://www.conservationevidence.com/actions/2236
https://www.conservationevidence.com/actions/2236
https://www.conservationevidence.com/actions/2235
https://www.conservationevidence.com/actions/2235
https://www.conservationevidence.com/actions/2241
https://www.conservationevidence.com/actions/2241
https://www.conservationevidence.com/actions/2241
https://www.conservationevidence.com/actions/2223
https://www.conservationevidence.com/actions/2223
https://www.conservationevidence.com/actions/2243
https://www.conservationevidence.com/actions/2243
https://www.conservationevidence.com/actions/2239
https://www.conservationevidence.com/actions/2239
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Bryozoan abundance (1 study): One site comparison study in the Indian Ocean 
found that a marine protected area with unspecified fishing restrictions (year 
of designation unspecified) had similar abundance of bryozoans compared 
to fished areas.
Crustacean abundance (1 study): One global systematic review found that 
marine protected areas with unspecified fishing restrictions had more lobsters 
compared to fished areas.
Echinoderm abundance (2 studies): One of two site comparison studies 
(one replicated) in the Indian Ocean found that marine protected areas with 
unspecified fishing restrictions had more sea cucumbers after more than 20 
years but the other found fewer sea lilies (year of designation unspecified) 
compared to fished areas.
Hydrozoan abundance (1 study): One site comparison study in the Indian 
Ocean found that a marine protected area with unspecified fishing restrictions 
(year of designation unspecified) had more hydrozoans compared to fished 
areas.
Mollusc abundance (1 study): One global systematic review found that 
marine protected areas with unspecified fishing restrictions had more scallops 
compared to fished areas.
Sponge abundance (1 study): One site comparison study in the Indian Ocean 
found that a marine protected area with unspecified fishing restrictions (year 
of designation unspecified) had more sponges compared to fished areas.
Tunicate abundance (1 study): One site comparison study in the Indian 
Ocean found that a marine protected area closed to fishing with unspecified 
fishing restrictions (year of designation unspecified) had similar abundance 
of ascidians/sea squirts (tunicates) compared to fished areas.
Assessment: likely to be beneficial (effectiveness 50%; certainty 40%; harms 0%).

https://www.conservationevidence.com/actions/2239

 ● Designate a Marine Protected Area and prohibit all types 
of fishing

Thirty studies examined the effects of prohibiting all types of fishing in marine 
protected areas on subtidal benthic invertebrate populations. Four studies 
were systematic reviews of marine reserves (New Zealand and across the 
world). Two studies were in the North Atlantic Ocean (Bahamas). Five were 
in the South Pacific Ocean (New Zealand, French Polynesia). Three were in 
the North Pacific Ocean (USA). Seven were in the Tasman Sea (New Zealand, 
Australia). One was in the Florida Keys (USA). One was in the Coral Sea 

https://www.conservationevidence.com/actions/2239
https://www.conservationevidence.com/actions/2224
https://www.conservationevidence.com/actions/2224
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(Australia). Three were in the Mediterranean Sea (Italy, Spain). One was in 
the Bristol Channel and the Irish Sea (UK). Two were in the Firth of Clyde 
(UK). One was in the Foveaux Straight (New Zealand).
COMMUNITY RESPONSE (5 STUDIES)
Overall community composition (3 studies): Three site comparison studies (one 
replicated and paired, one replicated, one paired) in the Mediterranean Sea, 
the Tasman Sea, and the Firth of Clyde found that marine protected areas that 
had been prohibiting all fishing for five to 16 years depending on the study, 
had similar combined algae, invertebrate and fish community composition, 
similar combined mollusc and echinoderm community composition, and 
similar overall community composition of large invertebrates but different 
composition of small sessile invertebrates, compared to fished areas.
Overall species richness/diversity (5 studies): One global systematic review, 
and three site comparison studies (one replicated and paired, one replicated, 
one paired) in the Mediterranean Sea, the Tasman Sea, and the Firth of Clyde 
found that marine protected areas that had been prohibiting all fishing for 
five to 16 years depending on the study, had similar overall invertebrate 
species richness/diversity, similar combined algae, invertebrate and fish 
species richness, and similar combined mollusc and echinoderm species 
richness, compared to fished areas. One site comparison study in the Tasman 
Sea found inside a marine protected area prohibiting all mobile fishing that 
macroinvertebrate species richness remained stable over the 15 years after 
its designation and enforcement, but decreased at fished sites.
POPULATION RESPONSE (2 STUDIES)
Overall abundance (4 studies): Two systematic reviews of marine protected 
areas across the world prohibiting all fishing found that they had greater 
overall invertebrate abundance and biomass compared to fished areas. 
Two site comparison studies (one before-and-after, one replicated) in the 
Tasman Sea found that inside marine protected areas prohibiting all fishing, 
overall invertebrate abundance did not change over the 15 years after their 
designation and enforcement and that it did not change in fished areas 
either, and that all areas had similar combined mollusc and echinoderm 
abundance after 16 years.
Overall condition (1 study): One global systematic review found that in 
marine protected areas prohibiting all fishing, invertebrates were bigger 
compared to fished areas.
Crustacean abundance (17 studies): Two reviews (one global and systematic, 
one of New Zealand areas) found that marine protected areas prohibiting 

http://www.conservationevidence.com


Subtidal Benthic Invertebrate Conservation

694

all fishing had more lobsters compared to marine protected areas only 
partially prohibiting fishing and unrestricted fished areas. Eleven of 15 site 
comparison studies (including replicated, randomized, paired, before-and-
after) in the North Atlantic Ocean, the Bristol Channel and the Irish Sea, the 
Firth of Clyde, the Mediterranean Sea, the North Pacific Ocean, the Florida 
Keys, the South Pacific Ocean, the Tasman Sea, and the Coral Sea found that 
inside marine protected areas prohibiting all fishing, the abundances and/or 
biomasses of lobsters and mud crabs were higher compared to areas where 
seasonal or unrestricted fishing was allowed, after four to 33 years depending 
on the study. Four found that they had mixed effects on the abundances of 
lobster, and crab species, after one to seven years depending on the study. 
Two found that they had similar abundance of lobsters compared to fished 
areas after either five to seven years or after approximately 30 years. 
Crustacean reproductive success (4 studies): Two site comparison studies 
(one replicated, randomized) in the Florida Keys and the Firth of Clyde 
found that marine protected areas prohibiting all fishing and harvesting had 
similar population sex ratios of lobsters compared to where seasonal fishing 
or all fishing was allowed, after four to seven years depending on the study. 
Two replicated, site comparison studies (one randomized) in the Tasman Sea 
and the Mediterranean Sea found that marine protected areas prohibiting all 
fishing had greater lobster egg production potential compared to commercial 
fishing exclusion zones and fully fished areas, after either 15 years or 21 to 
25 years. One site comparison study in the Firth of Clyde found that marine 
protected areas prohibiting all fishing had more female lobsters with eggs 
than fished areas, after four to seven years.
Crustacean condition (8 studies): One review of studies in New Zealand, 
and five of seven site comparison studies (four replicated, one replicated and 
randomized) in the North Atlantic Ocean, the Bristol Channel and the Irish 
Sea, the Firth of Clyde, the Florida Keys, the South Pacific Ocean, the Coral 
Sea, and the Tasman Sea, found that marine protected areas prohibiting all 
fishing had bigger lobsters and crabs compared to seasonally fished or fully 
fished areas, after four to seven years depending on the study. Three found 
mixed effects on lobsters and crabs depending on species, sex, and locations, 
after one to seven years depending on the study.
Crustacean population structure (2 studies): Two replicated site comparison 
studies (one randomized) in the Tasman Sea and the Mediterranean Sea found 
that marine protected areas prohibiting all fishing had different population 
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size structures of lobsters compared to commercial fishing exclusion zones 
(only for females) and compared to fished areas, after either 15 years or 21 
to 25 years.
Echinoderm abundance (3 studies): Two of three site comparison studies (two 
replicated, one paired) in the North Pacific Ocean, the South Pacific Ocean, 
and the North Pacific Ocean, found that marine protected areas prohibiting 
all fishing had similar abundance of Kina sea urchins after more than 10 
years, and sea cucumbers after eight years to fished areas, and a third found 
higher abundance of red sea urchins after approximately 30 years. One also 
found that the effects on abundance of red sea urchins depended on the age 
of the protected area and the size of the urchins.
Echinoderm condition (1 study): One paired, site comparison study in 
the South Pacific Ocean found that marine protected areas that had been 
prohibiting all fishing for over 10 years had heavier Kina sea urchins compared 
to fished areas.
Mollusc abundance (10 studies): Four of 10 site comparison studies (including 
replicated before-and-after, and site comparison) in the North Atlantic Ocean, 
the North Pacific Ocean the South Pacific Ocean, the Tasman Sea, and the 
Foveaux Straight found that inside a marine reserve prohibiting all fishing, 
abundances/biomass of giant clams, adult queen conch, Cook’s turban snails, 
rock scallops and green abalone were higher compared to a fished area, after 
eight to 36 years depending on the study. Six found similar abundances of 
scallop species, pink abalone, juvenile queen conch, and top shell species, 
after five to 36 years depending on the study. Three found lower abundances 
of star limpets after 23 to 25 years and blacklip abalone after 15 to 16 years. 
One found that the effects of marine protected areas prohibiting all fishing on 
the abundance of mussel species compared to a commercial fishing exclusion 
zone varied with the age and location of the protected areas.
Mollusc reproductive success (1 study): One site comparison study in the 
North Atlantic Ocean found that inside a marine protected area that had been 
prohibiting all fishing for 33 to 36 years, abundance of queen conch larvae 
was higher compared to an unprotected fished area.
Mollusc condition (1 study): One site comparison study in the North Pacific 
Ocean found that in marine protected areas that had been prohibiting all 
fishing pink abalone were bigger five to 23 years after their designation, 
compared to fished site.
Assessment: likely to be beneficial (effectiveness 59%; certainty 60%; harms 0%).

https://www.conservationevidence.com/actions/2224
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 ● Designate a Marine Protected Area and prohibit the 
harvesting of sea urchins

Two studies examined the effects of prohibiting the harvest of sea urchins in 
marine protected areas on their populations and/or other subtidal benthic 
invertebrates. Both studies were in the North Pacific Ocean (USA).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (2 STUDIES)
Echinoderm abundance (1 study): One replicated, site comparison study 
in the North Pacific Ocean found that marine protected areas prohibiting 
the harvest of red sea urchins had higher adult sea urchin biomass six to 33 
years after their designations, compared to harvested areas.
Echinoderm reproductive success (1 study): One replicated, site comparison 
study in the North Pacific Ocean found that marine protected areas prohibiting 
the harvest of red sea urchins had higher urchin population reproductive 
biomasses, but similar reproductive indices six to 33 years after their 
designations, compared to harvested areas.
Echinoderm condition (1 study): One replicated, site comparison study in 
the North Pacific Ocean found that marine protected areas prohibiting the 
harvest of red sea urchins had bigger adult sea urchins six to 33 years after 
their designations, compared to harvested areas.
Mollusc abundance (1 study): One replicated, site comparison study in the 
North Pacific Ocean found that marine protected areas prohibiting the harvest 
of red sea urchins (year of designation unspecified) had more juvenile red 
abalone and juvenile flat abalone compared to harvested areas, and that 
juvenile abalone abundance was positively related to sea urchin abundance.
Assessment: likely to be beneficial (effectiveness 70%; certainty 41%; harms 0%).

https://www.conservationevidence.com/actions/2238

 ● Designate a Marine Protected Area with a zonation 
system of activity restrictions

Thirteen studies examined the effects of designating a marine protected area 
with a zonation system of activity restrictions on subtidal benthic invertebrate 
populations. Four studies were in the Caribbean Sea (Belize, Mexico), three 
in the Mediterranean Sea (Italy), one in the Central Pacific Ocean (Ecuador), 
three in the Bristol Channel and the Irish Sea (UK), one in the Indian Ocean 
(Australia), and one in the North Atlantic Ocean (Portugal).
COMMUNITY RESPONSE (2 STUDIES)

https://www.conservationevidence.com/actions/2238
https://www.conservationevidence.com/actions/2238
https://www.conservationevidence.com/actions/2238
https://www.conservationevidence.com/actions/2230
https://www.conservationevidence.com/actions/2230
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Overall community composition (1 study): One site comparison study in 
the Mediterranean Sea found that inside a marine protected area with a 
zonation system, the combined invertebrate and algae species community 
composition was different at a site prohibiting all fishing compared to sites 
where some fishing occurs, after six years.
Overall species richness/diversity (1 study): One site comparison study in 
the North Atlantic Ocean found that inside a marine protected area with a 
zonation system, sites prohibiting nearly all fishing had similar invertebrate 
species richness to sites where fishing was mostly allowed, after two years.
POPULATION RESPONSE (13 STUDIES)
Overall abundance (1 study): One site comparison study in the North Atlantic 
Ocean found that inside a marine protected area with a zonation system, 
abundances of specific invertebrate groups varied between sites prohibiting 
nearly all fishing and sites where fishing was mostly allowed, after two years.
Crustacean abundance (7 studies): Three of seven site comparison studies 
(two replicated) in the Caribbean Sea, the Central Pacific Ocean, and in the 
Bristol Channel and the Irish Sea found that inside a marine protected area 
with a zonation system, abundance and/or biomass of spiny lobsters increased 
in a zone closed to all/commercial fishing and were greater than in a zone 
where fewer fishing restrictions occurred, after four to 20 years depending on 
the study. One found that sites closed to all fishing had higher abundances 
of spiny lobsters and slipper lobsters after eight to ten years compared to 
fished sites. Two found that sites closed to all fishing for six to seven years 
had more European lobsters than sites where potting was allowed. And one 
found that abundances of European lobsters, velvet crabs, brown crabs and 
spider crabs, after one to four years, varied with the levels of protection.
Crustacean condition (4 studies): Three of five site comparison studies (one 
replicated) in the Bristol Channel and the Irish Sea, and in the Caribbean 
Sea found that, inside a marine protected area with a zonation system, 
sites prohibiting all fishing for seven years or commercial fishing (duration 
unspecified) had bigger lobsters compared to fished areas. One found that 
the sizes of lobsters, velvet crabs, brown crabs and spider crabs varied with 
the levels of protection, and one study found that the size of spiny lobsters 
decreased similarly in an area prohibiting all fishing and in an area with 
fewer restrictions 14 to 20 years after designation of the protected area. Two 
studies undertaken in the same area found conflicting effects of prohibiting 
all fishing for six to seven years on disease and injury of lobsters.
Echinoderm abundance (2 studies): One of two site comparison studies in the 
Mediterranean Sea found that inside a marine protected area with a zonation 
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system, at a site prohibiting all fishing for 17 to 18 years, abundances of two 
species of sea urchins were higher than at sites allowing the recreational 
fishing of purple sea urchins. The other one found similar abundance of 
purple sea urchins inside fully protected sites, sites where some restricted 
urchin harvest occurs, and unprotected fished sites outside the protected 
area after five years.
Echinoderm condition (2 studies): Two site comparison studies in the 
Mediterranean Sea found that inside a marine protected area with a zonation 
system, sites prohibiting all fishing had bigger sea urchins compared to sites 
where some restricted urchin harvest occurs and compared to unprotected 
fished sites outside the protected area, after either four years or 17 to 18 years.
Mollusc abundance (3 studies): One replicated, randomized, controlled 
study in the Indian Ocean found that inside a marine protected area with 
a zonation system, abundance of blacklip abalone was higher in sites that 
had been prohibiting all fishing for five years compared to those prohibiting 
commercial fishing only. Two site comparison studies in the Caribbean Sea 
found that inside marine protected areas with a zonation system, abundances 
of adult queen conch increased over time in a zone closed to all fishing and 
were greater than in zones with fewer restrictions, but abundances of juvenile 
conch did not differ or vary differently between zones, after either five to 
eight years or 14 to 20 years.
Mollusc condition (1 study): One site comparison study in the Caribbean 
Sea found that inside a marine protected area with a zonation system, the 
size of queen conch decreased similarly in the area prohibiting all fishing 
and in the area with fewer restrictions, after 14 to 20 years.
Sponge abundance (1 study): One site comparison study in the Mediterranean 
Sea found that inside a marine protected area with a zonation system, the 
cover of sponges Cliona was higher at a site prohibiting all fishing for six 
years compared to sites where some fishing occurred.
BEHAVIOUR (1 STUDY)
Crustacean behaviour (1 study): One site comparison study in the Caribbean 
Sea found that, inside a marine protected area with a zonation system (year 
of designation unspecified), 80% of the lobster population occurring in the 
unfished area remained in the protected unfished area, and thus remained 
protected.
Assessment: likely to be beneficial (effectiveness 60%; certainty 60%; harms 10%).

https://www.conservationevidence.com/actions/2230
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Unknown effectiveness

 ● Designate a Marine Protected Area and install physical 
barriers to prevent trawling

One study examined the effects of installing physical barriers to prevent 
trawling in a protected area on subtidal benthic invertebrate populations. 
The study was in the South China Sea (Hong Kong).
COMMUNITY RESPONSE (1 STUDY)
Worm community composition (1 study): One replicated, site comparison 
study in the South China Sea found that sites in a protected area where 
physical barriers were installed to prevent trawling had a different community 
composition of nematode worms compared to nearby unprotected fished 
sites, after up to two years.
Worm species richness/diversity (1 study): One replicated, site comparison 
study in the South China Sea found that sites in a protected area where 
physical barriers were installed to prevent trawling had similar diversity 
and species richness of nematode worms to nearby unprotected fished sites, 
after up to two years.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, site comparison study in the 
South China Sea found that sites in a protected area where physical barriers 
were installed to prevent trawling had fewer small invertebrates compared 
to nearby unprotected fished sites, after up to two years.
Worm abundance (1 study): One replicated, site comparison study in the 
South China Sea found that sites in a protected area where physical barriers 
were installed to prevent trawling had fewer nematode worms compared to 
nearby unprotected fished sites, after up to two years.
Assessment: unknown effectiveness (effectiveness 30%; certainty 30%; harms 10%).

https://www.conservationevidence.com/actions/2227

 ● Designate a Marine Protected Area and only allow hook 
and line fishing

One study examined the effects of allowing only hook and line fishing in 
marine protected areas on subtidal benthic invertebrate populations. The 
study was in the Skagerrak (Norway).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2227
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Crustacean abundance (1 study): One replicated, controlled, before-and-
after study in the Skagerrak found that sites inside a protected area only 
allowing hook and line fishing had greater increases in lobster abundance 
over the four years after the area was designated compared to unprotected 
fully fished sites.
Crustacean condition (1 study): One replicated, controlled, before-and-after 
study in the Skagerrak found that sites inside a protected area only allowing 
hook and line fishing had greater increases in lobster size over the four years 
after the area was designated compared to unprotected fully fished sites.
Assessment: unknown effectiveness (effectiveness 75%; certainty 32%; harms 0%).

https://www.conservationevidence.com/actions/2233

 ● Designate a Marine Protected Area and prohibit all 
towed (mobile) fishing gear

Two studies examined the effects of prohibiting all towed gear in marine 
protected areas on subtidal benthic invertebrate populations. One study 
was in the Bristol Channel and the Irish Sea (UK), the other in the English 
Channel (UK).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One before-and-after, site 
comparison study in the English Channel found that, over the three years 
after closing a marine protected area to all towed gears, the community 
composition of reef-indicative invertebrate species became different to that 
of unprotected fished sites.
Overall diversity/species richness (1 study): One before-and-after, site 
comparison study in the English Channel found that, over the three years 
after closing a marine protected area to all towed gears, the number of reef-
indicative invertebrate species remained similar to unprotected fished sites.
POPULATION RESPONSE (2 STUDIES)
Overall abundance (1 study): One before-and-after, site comparison study in 
the English Channel found that, over the three years after closing a marine 
protected area to all towed gears, the abundance of reef-indicative invertebrate 
species became greater than at unprotected fished sites.
Crustacean abundance (1 study): One replicated, site comparison study in the 
Bristol Channel and the Irish Sea found that a marine protected area closed 
to all towed gear (only allowing potting) for 33 to 36 years had mixed effects 
on the abundances of lobsters and crabs depending on species.

https://www.conservationevidence.com/actions/2233
https://www.conservationevidence.com/actions/2229
https://www.conservationevidence.com/actions/2229
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Crustacean condition (1 study): One replicated, site comparison study in the 
Bristol Channel and the Irish Sea found that a marine protected area closed 
to all towed gear (only allowing potting) for 33 to 36 years had mixed effects 
on the sizes of lobsters and crabs depending on species.
Assessment: unknown effectiveness (effectiveness 45%; certainty 23%; harms 10%).

https://www.conservationevidence.com/actions/2229

 ● Designate a Marine Protected Area and prohibit 
aquaculture activity

One study examined the effects of prohibiting aquaculture activity in a 
protected area on subtidal benthic invertebrate populations. The study was 
in Tapong Bay lagoon (Taiwan).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Crustacean abundance (1 study): One before-and-after study in Tapong Bay 
lagoon found that two and a half years after removing oyster aquaculture 
in a marine protected area, the biomasses of amphipods and shrimps had 
decreased, and that the biomass of crabs had not changed.
Mollusc abundance (1 study): One before-and-after study in Tapong Bay 
lagoon found that two and a half years after removing oyster aquaculture 
in a marine protected area, the biomasses of gastropods and bivalves had 
decreased.
Worm abundance (1 study): One before-and-after study in Tapong Bay lagoon 
found that two and a half years after removing oyster aquaculture in a marine 
protected area, the biomass of polychaete worms had stayed the same.
Assessment: unknown effectiveness (effectiveness 40%; certainty 10%; harms 20%).

https://www.conservationevidence.com/actions/2240

 ● Designate a Marine Protected Area and prohibit bottom 
trawling

Three studies examined the effects of prohibiting bottom trawling in marine 
protected areas on subtidal benthic invertebrates. Two studies were in the 
South Pacific Ocean (Australia) and one in the Coral Sea (Australia).
COMMUNITY RESPONSE (3 STUDIES)
Overall community composition (2 studies): One of two replicated, site 
comparison studies in the South Pacific Ocean found that seamounts within 
a protected area closed to trawling had different invertebrate community 
composition compared to trawled seamounts and to never-trawled seamounts 

http://www.conservationevidence.com
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after four to nine years. The second study found that seamounts within a 
protected area closed to trawling had different invertebrate community 
composition compared to shallow unprotected seamounts (heavily trawled) 
after two years, but not compared to deep unprotected seamounts (lightly 
trawled).
Overall diversity/species richness (3 studies): One of two replicated, site 
comparison studies in the South Pacific Ocean found that seamounts within 
a protected area closed to trawling had similar invertebrate species richness 
and diversity to trawled seamounts and never-trawled seamounts after four 
to nine years. The second study found that seamounts within a protected 
area closed to trawling had more invertebrate species compared to shallow 
unprotected seamounts (heavily trawled) after two years, but not compared 
to deep unprotected seamounts (lightly trawled). One randomized, replicated, 
site comparison study in the Coral Sea found similar combined invertebrate 
and fish species richness in areas closed to trawling and adjacent fished areas, 
after seven to eight years.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (3 studies): One of two replicated, site comparison studies 
in the South Pacific Ocean found that seamounts within a protected area 
closed to trawling had lower invertebrate biomass compared to trawled 
seamounts and never-trawled seamounts after four to nine years. The second 
study found that seamounts within a protected area closed to trawling had 
higher invertebrate biomass compared to shallow unprotected seamounts 
(heavily trawled) after two years, but not compared to deep unprotected 
seamounts (lightly trawled). One randomized, replicated, site comparison 
study in the Coral Sea found similar invertebrate and fish biomass in areas 
closed to trawling and adjacent fished areas, after seven to eight years.
Assessment: unknown effectiveness (effectiveness 50%; certainty 22%; harms 0%).

https://www.conservationevidence.com/actions/2226

 ● Designate a Marine Protected Area and prohibit 
commercial fishing

Three studies examined the effects of prohibiting commercial fishing in marine 
protected areas on subtidal benthic invertebrates. Two studies were in the 
South Pacific Ocean (New Zealand), and one in the Caribbean Sea (Mexico).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (3 STUDIES)

https://www.conservationevidence.com/actions/2226
https://www.conservationevidence.com/actions/2225
https://www.conservationevidence.com/actions/2225
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Crustacean abundance (2 studies): Two replicated studies (one before-
and-after, one site comparison) in the South Pacific Ocean found that after 
implementing a marine park prohibiting commercial fishing but allowing 
the recreational harvest of lobsters, lobster abundance inside the park did 
not increase over the 12 years after implementation, and abundance was 
similar inside the park and outside where fishing occurred.
Crustacean condition (3 studies): One replicated, before-and-after study in 
the South Pacific Ocean found that over the 12 years after implementing a 
marine park prohibiting commercial fishing but allowing the recreational 
harvest of lobsters, the biomass of legal-size lobsters inside the park did 
not increase. One of two site comparison studies (one replicated) in the 
South Pacific Ocean and the Caribbean Sea found bigger lobsters in an area 
closed to commercial fishing for an unspecified amount of time compared 
to a fished area. The second study found that 10 years after implementing 
a marine park prohibiting commercial fishing but allowing the recreational 
harvest of lobsters, lobster size was similar inside the park and outside where 
fishing occurred.
BEHAVIOUR (1 STUDY)
Crustacean behaviour (1 study): One site comparison study in the Caribbean 
Sea found that 80% of the lobster population occurring in a protected area 
(year of designation unspecified) where commercial fishing was prohibited 
remained in the unfished area, and thus remained protected.
Assessment: unknown effectiveness (effectiveness 35%; certainty 30%; harms 0%).

https://www.conservationevidence.com/actions/2225

 ● Designate a Marine Protected Area and prohibit dredging
One study examined the effects of prohibiting dredging in marine protected 
areas on subtidal benthic invertebrates. The study was in the Firth of Lorn 
(UK).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One paired, replicated, site 
comparison study in the Firth of Lorn found that sites inside a protected 
area that had been prohibiting dredging for approximately 2.5 years had 
different combined invertebrate and fish community composition compared 
to unprotected dredged sites.
POPULATION RESPONSE (1 STUDY)

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2225
https://www.conservationevidence.com/actions/2228
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Overall abundance (1 study): One paired, replicated, site comparison 
study in the Firth of Lorn found that sites inside a protected area that 
had been prohibiting dredging for approximately 2.5 years typically had 
greater combined cover of bryozoans and hydroids (combined) compared 
to unprotected dredged sites.
Assessment: unknown effectiveness (effectiveness 60%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2228

 ● Designate a Marine Protected Area and prohibit the 
harvesting of conch

One study examined the effects of prohibiting the harvesting of conch in 
marine protected areas on their populations and/or other subtidal benthic 
invertebrates. The study was in the North Atlantic Ocean (British Overseas 
Territories).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Mollusc abundance (1 study): One site comparison study in the North Atlantic 
Ocean found that a marine protected area prohibiting the commercial harvest 
of conch had more conch after five years compared to a fished area.
Mollusc condition (1 study): One site comparison study in the North Atlantic 
Ocean found that a marine protected area prohibiting the commercial harvest 
of conch had smaller adult conch after five years compared to a fished area.
Assessment: unknown effectiveness (effectiveness 50%; certainty 22%; harms 12%).

https://www.conservationevidence.com/actions/2237

 ● Establish community-based fisheries management
One study examined the effects of establishing community-based fisheries 
management on subtidal benthic invertebrate populations. The study was 
in the Foveaux Straight (New Zealand).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Mollusc abundance (1 study): One replicated, site comparison study in the 
Foveaux Straight found that a customary fisheries area where management was 
community-based had more New Zealand scallops compared to a protected 
area prohibiting all fishing and an area allowing recreational harvest.
Mollusc condition (1 study): One replicated, site comparison study in the 
Foveaux Straight found that a customary fisheries area where management 

https://www.conservationevidence.com/actions/2228
https://www.conservationevidence.com/actions/2237
https://www.conservationevidence.com/actions/2237
https://www.conservationevidence.com/actions/2237
https://www.conservationevidence.com/actions/2242
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was community-based, tended to have smaller New Zealand scallops 
compared to a protected area prohibiting all fishing and an area allowing 
recreational harvest.
Assessment: unknown effectiveness (effectiveness 45%; certainty 21%; harms 0%).

https://www.conservationevidence.com/actions/2242

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Designate a Marine Protected Area and limit the density of traps
• Designate a Marine Protected Area and limit the number of fishing 

vessels
• Designate a Marine Protected Area and prohibit static fishing gear
• Designate a Marine Protected Area and prohibit the harvesting of 

scallops
• Designate a Marine Protected Area and set a no-anchoring zone
• Designate a Marine Protected Area without setting management 

measures, usage restrictions, or enforcement
• Designate a Particularly Sensitive Sea Area (PSSA) to regulate 

impactful maritime activities
• Engage with stakeholders when designing Marine Protected Areas.

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2242
https://www.conservationevidence.com/actions/2232
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https://www.conservationevidence.com/actions/2235
https://www.conservationevidence.com/actions/2241
https://www.conservationevidence.com/actions/2241
https://www.conservationevidence.com/actions/2223
https://www.conservationevidence.com/actions/2223
https://www.conservationevidence.com/actions/2243
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13.9  Habitat restoration and 
creation

13.9.1 Natural habitat restoration

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for natural habitat restoration?

Likely to be 
beneficial

• Restore biogenic habitats (other methods) - 
Restore oyster reefs 

• Translocate habitat-forming (biogenic) species - 
Translocate reef-forming corals

Unknown 
effectiveness

• Install a pump on or above the seabed in docks, 
ports, harbour, or other coastal areas to increase 
oxygen concentration 

• Refill disused borrow pits
• Restore biogenic habitats (other methods) - 

Restore mussel beds
• Restore biogenic habitats (other methods) - 

Restore seagrass beds/meadows
• Restore coastal lagoons
• Translocate habitat-forming (biogenic) species - 

Translocate reef- or bed-forming molluscs

No evidence 
found (no 
assessment)

• Transplant captive-bred or hatchery-reared 
habitat-forming (biogenic) species

https://www.conservationevidence.com/actions/2248
https://www.conservationevidence.com/actions/2248
https://www.conservationevidence.com/actions/2246
https://www.conservationevidence.com/actions/2246
https://www.conservationevidence.com/actions/2252
https://www.conservationevidence.com/actions/2252
https://www.conservationevidence.com/actions/2252
https://www.conservationevidence.com/actions/2251
https://www.conservationevidence.com/actions/2247
https://www.conservationevidence.com/actions/2247
https://www.conservationevidence.com/actions/2249
https://www.conservationevidence.com/actions/2249
https://www.conservationevidence.com/actions/2250
https://www.conservationevidence.com/actions/2245
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Likely to be beneficial

 ● Restore biogenic habitats (other methods) - Restore 
oyster reefs

Eight studies examined the effects of restoring oyster reefs (not by transplanting 
or translocating oysters) on oysters and oyster reef-associated subtidal 
benthic invertebrates. Two were in the Gulf of Mexico (USA), one was a 
global review, four were in the North Pacific Ocean (USA), and one was in 
the Mission-Aransas estuary (USA).
COMMUNITY RESPONSE (3 STUDIES)
Overall community composition (2 studies): One of two replicated, controlled 
studies in the Gulf of Mexico and the Mission-Aransas estuary found that 
after restoring eastern oyster reefs, the community composition of combined 
mobile decapod invertebrates and fish was similar on all types of restoration 
material used, but the other found that composition varied with the material 
used.
Overall species richness/diversity (3 studies): One replicated, site comparison 
study in the Gulf of Mexico found that diversity of reef-associated invertebrates 
was similar in reefs restored by laying rocks regardless of age, in young 
reefs restored by laying oyster shells, and in natural reefs, but lower in old 
shell-restored reefs. One replicated, controlled study in the Gulf of Mexico 
found that diversity of reef-associated invertebrates was higher in all restored 
reefs than on unrestored sediment, but that diversity varied between the 
restoration materials used. One replicated, controlled study in the Mission-
Aransas estuary found that diversity of fish, crabs and shrimps varied with 
the restoration material used.
POPULATION RESPONSE (7 STUDIES)
Overall abundance (2 studies): One replicated, site comparison study in the 
Gulf of Mexico found that the effect of restoring eastern oyster reefs on the 
abundance of reef-associated invertebrates depended on the material used 
for restoration and the age of the reef. One replicated, controlled study in the 
Gulf of Mexico found that abundance of combined reef-associated mobile 
decapod invertebrate and fish was similar on all restored reefs regardless 
of the restoration material used, and higher than on unrestored sediment.
Crustacean abundance (1 study): One replicated, controlled study in the 
Mission-Aransas estuary found that after restoring eastern oyster reefs, crab 
abundance, but not biomass, and shrimp biomass, but not abundance, varied 
with the restoration material used.

http://www.conservationevidence.com
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Oyster abundance (6 studies): One replicated, site comparison study in the 
Gulf of Mexico found that oyster reefs restored by laying rocks had similar 
oyster abundance to natural reefs, and higher than reefs restored by laying 
oyster shells. One replicated, controlled study in the Mission-Aransas estuary 
found that oyster cover and abundance varied with the restoration material 
used. One replicated, controlled study in the Gulf of Mexico found that oyster 
spat abundance was similar on all types of restoration material used, and 
higher than on unrestored sediment. Three replicated, controlled studies in 
the North Pacific Ocean found that restoring oyster reefs by placing lines 
of clam shells below Mean Lower Low Water (MLLW) led to higher cover 
of clam shells by oysters than when placing the lines above MLLW, that for 
those placed below MLLW, keeping them there led to similar cover compared 
to moving them above MLLW halfway through the study, and that placing 
the lines on cobbly seabed led to similar cover compared to placing them 
on muddy seabed.
Oyster reproductive success (3 studies): Three replicated, controlled studies 
in the North Pacific Ocean found that restoring oyster reefs by placing 
lines of clam shells below Mean Lower Low Water (MLLW) led to higher 
recruitment of oyster spat on clam shells than by lacing lines above MLLW, 
that recruitment was higher on lines placed on cobbly seabed than on muddy 
seabed, and that recruitment was similar on lines placed near or far from 
the nearest adult oyster populations.
Oyster survival (5 studies): One global systematic review found that two of 
nine restoration techniques (restoring oyster reef by transplanting juveniles, 
and by creating no-harvest sanctuaries) assessed resulted in over 85% 
survival of restored oysters. Four replicated, controlled studies in the North 
Pacific Ocean found that restoring oyster reefs by placing lines of clam shells 
below Mean Lower Low Water (MLLW) led to similar survival of oysters 
than when placing the lines above MLLW, but that for those placed below 
MLLW, moving them above MLLW halfway through the study led to higher 
survival than keeping then below, that survival was similar on lines placed 
on cobbly seabed or muddy seabed, and that survival was similar on lines 
placed near or far from the nearest adult oyster populations.
Oyster condition (5 studies): One replicated, controlled study in the Gulf of 
Mexico found that the effect of restoring eastern oyster reefs on average spat 
size varied with the restoration material used. One replicated, controlled study 
in the North Pacific Ocean found that restoring oyster reefs by placing lines 
of clam shells below Mean Lower Low Water (MLLW) led to similar growth 
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of oysters on the shells than placing lines above MLLW. Four replicated, 
controlled studies in the North Pacific Ocean found that restoring oyster reefs 
by placing lines of clam shells below Mean Lower Low Water (MLLW) led 
to higher cover of clam shells by non-native species than placing lines above 
MLLW, but that for those placed below MLLW, moving them above MLLW 
halfway through the study led to lower cover than keeping then below, that 
cover was similar on lines placed on cobbly seabed or muddy seabed, and 
that cover of clam shells by non-native species was higher on lines placed 
near compared to far from the nearest adult oyster populations.
Assessment: likely to be beneficial (effectiveness 60%; certainty 50%; harms 0%).

https://www.conservationevidence.com/actions/2248

 ● Translocate habitat-forming (biogenic) species - 
Translocate reef-forming corals

Two studies examined the effects of translocating habitat-forming corals on 
associated subtidal benthic invertebrate populations. One was in Tayabas 
Bay (Philippines) and one in the South China Sea (Philippines).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (1 study): One replicated, controlled, before-
and-after study in the South China Sea found that following coral translocation 
associated invertebrate communities did not change and remained similar 
to plots without translocated corals.
Overall richness/diversity (2 studies): One replicated, controlled, before-and-
after study in the South China Sea found that following coral translocation 
richness of associated invertebrates increased but also increased in plots 
without corals, likely due to spill-over. One replicated, controlled study in 
Tayabas Bay found that richness of associated invertebrates was higher in 
plots with translocated corals than in plots without.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, controlled, before-and-after 
study in the South China Sea found that following coral translocation 
abundance of associated invertebrates increased and became higher than 
in plots without translocated corals.
Assessment: likely to be beneficial (effectiveness 65%; certainty 43%; harms 0%).

https://www.conservationevidence.com/actions/2246
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Unknown effectiveness

 ● Install a pump on or above the seabed in docks, ports, 
harbour, or other coastal areas to increase oxygen 
concentration

One study examined the effects of installing a pump on or above the 
seabed in docks, ports, harbour, or other coastal areas to increase oxygen 
concentration on subtidal benthic invertebrate populations. The study was 
in Osaka Bay (Japan).
COMMUNITY RESPONSE (1 STUDY)
Overall richness/diversity (1 study): One before-and-after study in Osaka 
Bay found that installing a pump on the seabed of a port to mix seawater and 
increase oxygen concentration led to an increase in combined invertebrate 
and fish species richness.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One before-and-after study in Osaka Bay 
found that installing a pump on the seabed of a port to mix seawater and 
increase oxygen concentration led to an increase in combined invertebrates 
and fish abundance.
Assessment: unknown effectiveness (effectiveness 75%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2252

 ● Refill disused borrow pits
One study examined the effects of refilling disused borrow pits on subtidal 
benthic invertebrate populations. The study was in Barnegat Bay estuary 
(USA).
COMMUNITY RESPONSE (1 STUDY)
Overall richness/diversity (1 study): One before-and-after, site comparison 
study in Barnegat Bay estuary found that overall invertebrate species richness 
and diversity increased at a disused borrow pit after being refilled with 
sediments but remained lower than at a natural non-dredged site.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One before-and-after, site comparison study in 
Barnegat Bay estuary found that overall invertebrate abundance increased 
at a disused borrow pit after being refilled with sediments but remained 
lower than at a natural non-dredged site.
Assessment: unknown effectiveness (effectiveness 60%; certainty 32%; harms 0%).

https://www.conservationevidence.com/actions/2251
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 ● Restore biogenic habitats (other methods) - Restore 
mussel beds

Two studies examined the effects of restoring mussel beds (not by transplanting 
or translocating mussels) on mussels and mussel bed-associated subtidal 
benthic invertebrates. Both were in Strangford Lough (UK).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (2 studies): One replicated, controlled 
study in Strangford Lough found that after restoring beds of horse mussels 
by adding scallop shells to the seabed, overall invertebrate community 
composition in restored plots was different to that of unrestored plots. One 
replicated, controlled study in the same area found that after restoring beds of 
horse mussels by adding scallop shells to the seabed and translocating horse 
mussels, overall invertebrate community composition in plots restored with 
shells and mussels was different to plots restored without mussels (shells 
only), and both were different to unrestored plots and to nearby natural 
horse mussel beds.
Overall species richness/diversity (2 studies): One replicated, controlled 
study in Strangford Lough found that after restoring beds of horse mussels 
by adding scallop shells to the seabed, overall invertebrate species diversity 
was lower in restored plots compared to unrestored plots, but species richness 
was similar. One replicated, controlled study in the same area found that 
after restoring beds of horse mussels by adding scallop shells to the seabed 
and translocating horse mussels, species richness and diversity were higher 
in restored plots with mussels and shells compared to plots with shells only, 
and similar to nearby natural horse mussel beds.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One replicated, controlled study in Strangford 
Lough found that after restoring beds of horse mussels by adding scallop 
shells to the seabed, overall invertebrate abundance was higher in restored 
plots compared to unrestored plots.
Assessment: unknown effectiveness (effectiveness 55%; certainty 30%; harms 5%).

https://www.conservationevidence.com/actions/2247

 ● Restore biogenic habitats (other methods) - Restore 
seagrass beds/meadows

Three studies examined the effects of restoring seagrass beds (not by 
transplanting or translocating seagrass) on seagrass bed-associated subtidal 
benthic invertebrates. One was in the North Atlantic Ocean (USA), one in the 
Indian Ocean (Kenya), and one in the Florida Keys (USA).
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COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (1 study): One randomized, replicated, 
controlled study in the Florida Keys found that restoring seagrass beds 
by fertilizing the seabed had no effect on overall invertebrate community 
composition, but adding sand led to communities different from both 
unrestored and natural sites.
Overall species richness/diversity (2 studies): One randomized, replicated, 
controlled study in the Florida Keys found that after restoring seagrass 
beds by fertilizing the seabed and adding sand, overall invertebrate species 
richness was similar at restored, unrestored, and natural sites. One replicated, 
controlled study in the Indian Ocean found that transplanting plastic seagrass 
mimics into bare sites, previously-restored seagrass sites, and natural seagrass 
sites, resulted in similar invertebrate diversity on mimic leaves and in the 
surrounding sediment, and similar species richness on mimic leaves at all 
restored sites as on natural seagrass leaves.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (3 studies): One replicated, randomized, controlled, 
before-and-after study in the North Atlantic Ocean found that after restoring 
seagrass beds, the abundance of mobile invertebrates had increased and 
was higher in restored than unrestored plots, but the abundance of sessile 
invertebrates had not increased. One replicated, controlled study in the 
Indian Ocean found that transplanting plastic seagrass mimics into bare 
sites, previously-restored seagrass sites, and natural seagrass sites, resulted 
in similar abundance of invertebrate in the surrounding sediment across 
sites, and resulted in different abundance of invertebrates on mimic leaves 
between sites although all had lower abundances than on natural seagrass 
leaves. One randomized, replicated, controlled study in the Florida Keys 
found that after restoring seagrass beds by fertilizing the seabed or adding 
sand, overall invertebrate abundance was not different at restored sites 
compared to both unrestored and natural sites.
Assessment: unknown effectiveness (effectiveness 40%; certainty 30%; harms 0%).

https://www.conservationevidence.com/actions/2249

 ● Restore coastal lagoons
Three studies examined the effects restoring coastal lagoons on subtidal 
benthic invertebrate populations. One study was in the Chilika lagoon (India), 
and two in East Harbor lagoon (USA).
COMMUNITY RESPONSE (3 STUDIES)

https://www.conservationevidence.com/actions/2249
https://www.conservationevidence.com/actions/2250
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Crustacean richness/diversity (1 study): One before-and-after study in Chilika 
lagoon found that following hydrological restoration total crustacean species 
richness decreased, but changes varied with species groups (decreases in 
prawn and crab species; increases in lobster species). The lagoon also hosted 
new species not found before.
Mollusc richness/diversity (2 studies): Two studies in East Harbor lagoon 
found that following hydrological restoration molluscs recolonised the 
lagoon and their species richness increased in the first three years but later 
decreased over the following six.
POPULATION RESPONSE (3 STUDIES)
Crustacean abundance (1 study): One before-and-after study in Chilika 
lagoon found that following hydrological restoration abundances of prawns 
and crabs increased.
Mollusc abundance (2 studies): Two studies in East Harbor lagoon found 
that following hydrological restoration molluscs recolonised the lagoon and 
their total abundance increased in the first three years, but later decreased 
over the following six.
Assessment: unknown effectiveness (effectiveness 40%; certainty 28%; harms 20%).

https://www.conservationevidence.com/actions/2250

 ● Translocate habitat-forming (biogenic) species - 
Translocate reef- or bed-forming molluscs

Two studies examined the effects of translocating habitat-forming molluscs 
on associated subtidal benthic invertebrate populations. Both were in 
Strangford Lough (UK).
COMMUNITY RESPONSE (2 STUDIES)
Overall community composition (2 studies): One replicated, site comparison 
study in Strangford Lough found that plots with translocated mussels had 
different associated invertebrate communities to plots without mussels, but 
also to natural mussel beds. One replicated, controlled study in Strangford 
Lough found that translocating mussels onto scallop shells or directly onto 
the seabed led to similar associated invertebrate communities.
Overall richness/diversity (2 studies): One replicated, site comparison study 
in Strangford Lough found that plots with translocated mussels had higher 
richness and diversity of associated invertebrates to plots without mussels, 
and similar to natural mussel beds. One replicated, controlled study in 
Strangford Lough found that translocating mussels onto scallop shells or 

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2250
https://www.conservationevidence.com/actions/2245
https://www.conservationevidence.com/actions/2245
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directly onto the seabed led to similar richness and diversity of associated 
invertebrates.
POPULATION RESPONSE (2 STUDIES)
Overall abundance (2 studies): One replicated, site comparison study in 
Strangford Lough presented unclear abundance results. One replicated, 
controlled study in Strangford Lough found that translocating mussels 
onto scallop shells or directly onto the seabed led to higher abundance of 
associated invertebrates in one of two comparisons.
Assessment: unknown effectiveness (effectiveness 65%; certainty 35%; harms 0%).

https://www.conservationevidence.com/actions/2245

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Transplant captive-bred or hatchery-reared habitat-forming 

(biogenic) species.

13.9.2 Habitat enhancement

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for habitat enhancement?

Beneficial • Provide artificial shelters

Unknown 
effectiveness

• Landscape or artificially enhance the seabed 
(natural habitats)

No evidence 
found (no 
assessment)

• Use green engineering techniques on artificial 
structures - Cover subsea cables with artificial 
reefs

• Use green engineering techniques on artificial 
structures - Cover subsea cables with materials 
that encourage the accumulation of natural 
sediments

• Use green engineering techniques on artificial 
structures - Modify rock dump to make it more 
similar to natural substrate

https://www.conservationevidence.com/actions/2245
https://www.conservationevidence.com/actions/2244
https://www.conservationevidence.com/actions/2244
https://www.conservationevidence.com/actions/2257
https://www.conservationevidence.com/actions/2253
https://www.conservationevidence.com/actions/2253
https://www.conservationevidence.com/actions/2255
https://www.conservationevidence.com/actions/2255
https://www.conservationevidence.com/actions/2255
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2254
https://www.conservationevidence.com/actions/2254
https://www.conservationevidence.com/actions/2254
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Beneficial

 ● Provide artificial shelters
Five studies examined the effects of providing artificial shelters on subtidal 
benthic invertebrates. Three studies were in the Caribbean Sea (Mexico); one 
in Florida Bay and one in the Florida Keys (USA).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (2 STUDIES)
Lobster abundance (2 studies): Two replicated, controlled, before-and-after 
studies in the Caribbean Sea found that abundance of lobsters either increased 
in plots with artificial shelters but not in plots without, or increased in all 
plots but more so in plots with artificial shelters than those without.
Lobster condition (1 study): One replicated, controlled, before-and-after study 
in the Caribbean Sea found that lobsters in plots with artificial shelters were 
bigger than in plots without.
BEHAVIOUR (3 STUDIES)
Use (3 studies): Three replicated studies (two controlled) in Florida Bay, 
the Florida Keys, and the Caribbean Sea, found that artificial shelters were 
occupied by lobsters and molluscs, that occupancy by lobsters varied with 
artificial shelter designs, that lobsters occupied artificial shelters more than 
natural ones (crevices), and that lobsters occupying artificial shelters were 
larger, had greater nutritional condition, and had similar sex ratio and 
survival rate, compared to lobsters occupying natural shelters.
Assessment: beneficial (effectiveness 70%; certainty 63%; harms 0%).

https://www.conservationevidence.com/actions/2257

Unknown effectiveness

 ● Landscape or artificially enhance the seabed (natural 
habitats)

Three studies examined the effects of landscaping or artificially enhancing 
the seabed on subtidal benthic invertebrates. One study was in the North 
Sea (UK), one in the Westerschelde estuary (Netherlands), and one in the 
Persian Gulf (Kuwait).
COMMUNITY RESPONSE (3 STUDIES)
Overall community composition (2 studies): One controlled, before-and after 
study in the North Sea found that following addition of gravels, invertebrate 

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2257
https://www.conservationevidence.com/actions/2257
https://www.conservationevidence.com/actions/2253
https://www.conservationevidence.com/actions/2253
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community composition became more similar to natural seabed communities. 
One before-and-after, site comparison study in the Westerschelde estuary 
found no change in invertebrate community composition following addition 
of sedimentary dredge material.
Overall richness/diversity (3 studies): One controlled, before-and after study 
in the North Sea and one site comparison study in the Persian Gulf found 
that invertebrate species richness increased following addition of gravels 
or coral and limestone rubbles, and one also found that richness became 
similar to natural seabed. One before-and-after, site comparison study in 
the Westerschelde estuary found no change in species richness following 
addition of sedimentary dredged material.
POPULATION RESPONSE (3 STUDIES)
Overall abundance (3 studies): One controlled, before-and after study in 
the North Sea and one site comparison study in the Persian Gulf found that 
invertebrate abundance and biomass increased following addition of gravels 
or coral and limestone rubbles, and one also found that abundance became 
similar to natural seabed. One before-and-after, site comparison study in 
the Westerschelde estuary found no change in invertebrate abundance and 
biomass following addition of sedimentary dredge material.
Assessment: unknown effectiveness (effectiveness 50%; certainty 35%; harms 5%).

https://www.conservationevidence.com/actions/2253

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Use green engineering techniques on artificial structures - Cover 

subsea cables with artificial reefs
• Use green engineering techniques on artificial structures - Cover 

subsea cables with materials that encourage the accumulation of 
natural sediments

• Use green engineering techniques on artificial structures - Modify 
rock dump to make it more similar to natural substrate.

https://www.conservationevidence.com/actions/2253
https://www.conservationevidence.com/actions/2255
https://www.conservationevidence.com/actions/2255
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2256
https://www.conservationevidence.com/actions/2254
https://www.conservationevidence.com/actions/2254
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13.9.3 Artificial habitat creation

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for artificial habitat creation?

Likely to be 
beneficial

• Create artificial reefs
• Create artificial reefs of different 3-D structure 

and material used

Unknown 
effectiveness

• Locate artificial reefs near aquaculture systems to 
benefit from nutrient run-offs

• Repurpose obsolete offshore structures to act as 
artificial reefs

No evidence 
found (no 
assessment)

• Place anthropogenic installations (e.g. 
windfarms) in an area such that they create 
artificial habitat and reduce the level of fishing 
activity

Likely to be beneficial

 ● Create artificial reefs
Twelve studies examined the effects of creating artificial reefs on subtidal 
benthic invertebrate populations. Three studies were in the Mediterranean 
Sea (Italy); three were in the North Atlantic Ocean (USA, Portugal, France); 
one in the Firth of Lorn (UK); two in the North Pacific Ocean (USA); one in 
the English Channel (UK), one in the Gulf of Mexico (USA); and one in the 
Yellow Sea (China).
COMMUNITY RESPONSE (8 STUDIES)
Overall community composition (3 studies): Two site comparison studies 
(one replicated) in the English Channel and North Atlantic Ocean found that 
invertebrate communities growing on artificial reefs were different to that 
of natural reefs. One replicated study the North Pacific Ocean found that 
invertebrate community composition changed over time on an artificial reef.
Overall richness/diversity (6 studies): Two site comparison studies (one 
replicated) in the Mediterranean Sea and North Atlantic Ocean found that 
invertebrate species richness and/or diversity on the artificial reef or in the 
sediments inside and adjacent to the reef area were lower compared to on 
natural reefs or in nearby natural sediments. One replicated, site comparison 
study in the Gulf of Mexico found that artificial breakwaters had more 

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2258
https://www.conservationevidence.com/actions/2259
https://www.conservationevidence.com/actions/2259
https://www.conservationevidence.com/actions/2260
https://www.conservationevidence.com/actions/2260
https://www.conservationevidence.com/actions/2262
https://www.conservationevidence.com/actions/2262
https://www.conservationevidence.com/actions/2261
https://www.conservationevidence.com/actions/2261
https://www.conservationevidence.com/actions/2261
https://www.conservationevidence.com/actions/2261
https://www.conservationevidence.com/actions/2258
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species of nekton compared to adjacent mudflats. One site comparison 
study in English Channel recorded 263 taxa on the artificial reef, including 
at least nine not recorded on nearby natural reefs but excluding at least 39 
recorded on natural reefs. One replicated study in the North Pacific Ocean 
found a 49% increase in species richness over five years on an artificial reef. 
One study in the North Atlantic Ocean found that artificial reefs hosted at 
least five species of large mobile invertebrates.
Mollusc richness/diversity (1 study): One replicated, site comparison study 
in the Mediterranean Sea found that mollusc species richness and diversity 
were lower on artificial reefs compared to natural reefs.
Worm community composition (1 study): One replicated, site comparison 
study in the North Pacific Ocean found that polychaete worm community 
composition was similar at one of two artificial reefs compared to a natural reef.
Worm richness/diversity (1 study): One replicated, site comparison study in 
the North Pacific Ocean found that polychaete worm species richness and 
diversity were similar at one of two artificial reefs compared to a natural 
reef, but lower at the second artificial reef.
POPULATION RESPONSE (12 STUDIES)
Overall abundance (10 studies): One of two site comparison studies (one 
replicated) in the Mediterranean Sea found that abundance of invertebrates 
in the sediment was lower at the reef sites than in nearby natural sediments, 
but increased in the sediments directly adjacent to the reefs, while the other 
study found that abundance was similar in the sediments inside and directly 
adjacent to the artificial reef area, but lower than in nearby natural sediments. 
Of five site comparison studies (four replicated) in the North Pacific Ocean, 
the North Atlantic Ocean, the Gulf of Mexico and the Yellow Sea, one found 
that invertebrate biomass was higher on the artificial reef than in adjacent 
natural sediments, two that invertebrate abundance and biomass and 
nekton abundance were similar on artificial reefs and natural habitats (reef; 
mudflat), and two found mixed effects on abundances of invertebrates. One 
site comparison study in the English Channel reported that the abundances 
of some species were lower on the artificial reef compared to natural reefs. 
One replicated study in the North Pacific Ocean reported an 86% increase in 
invertebrate abundance growing on an artificial reef over five years. One study 
in the North Atlantic Ocean found that two of five species at one artificial 
reef, and three of seven at another, were recorded during &gt;50% of dives.
Overall condition (1 study): One replicated, site comparison study in the 
Yellow Sea found mixed effects of creating an artificial reef on the sizes of 
mobile invertebrates.



 13.9  Habitat restoration and creation 

 Visit www.conservationevidence.com for full text and references 719

Mollusc abundance (1 study): One replicated, site comparison study in the 
Mediterranean Sea found that mollusc abundance was lower on artificial 
reefs compared to natural reefs.
Crustacean abundance (1 study): One replicated, site comparison in the Firth 
of Lorn found that abundances of edible crabs and velvet swimming crabs 
were typically higher on artificial than natural reefs.
OTHER (1 STUDY)
Biological production (1 study): One site comparison study in North Atlantic 
Ocean found that secondary production was higher from invertebrates growing 
on an artificial reef than from invertebrates in adjacent natural sediments.
Assessment: likely to be beneficial (effectiveness 55%; certainty 60%; harms 0%).

https://www.conservationevidence.com/actions/2258

 ● Create artificial reefs of different 3-D structure and 
material used

Eight studies examined the effects of creating artificial reefs of different 
typology on subtidal benthic invertebrate populations. One study was in 
the English Channel (UK), three in the Mediterranean Sea (Israel, Italy), one 
in the North Atlantic Ocean (USA), one in the Firth of Lorn (UK), one in the 
North Pacific Ocean (USA), and one in the Gulf of Mexico (USA).
COMMUNITY RESPONSE (6 STUDIES)
Overall community composition (3 studies): One controlled study in the 
English Channel found that artificial reef modules made of scrap tyres 
developed a similar sessile invertebrate community composition as traditional 
artificial concrete modules. Two controlled studies (one replicated) in the 
Mediterranean Sea found that pyramids reefs made of “sea-friendly” concrete 
developed different invertebrate community compositions compared to reefs 
of either traditional concrete plinth-pole structures or bundles of traditional 
concrete tubes.
Overall richness/diversity (5 studies): Four controlled studies (three replicated) 
in the Mediterranean Sea, the North Pacific Ocean, and the Gulf of Mexico 
found no differences in overall invertebrate richness/diversity or combined 
mobile invertebrate and fish richness between reef structure and/or material. 
One controlled study in the Mediterranean Sea found that invertebrate 
species richness was lower on “sea-friendly” pyramid reefs compared to 
bundle reefs of traditional concrete.
POPULATION RESPONSE (7 STUDIES)
Overall abundance (5 studies): Four controlled studies (three replicated) in 
the English Channel, the Mediterranean Sea, the North Pacific Ocean, and 

http://www.conservationevidence.com
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the Gulf of Mexico found no differences in overall invertebrate abundances 
or combined mobile invertebrate and fish abundance between reef structure 
and/or material. One controlled study in the Mediterranean Sea found that 
“sea-friendly” concrete pyramids had lower abundance compared to plinth-
pole structures after two years, but higher after three.
Crustacean abundance (2 studies): One replicated, controlled study in the 
North Atlantic Ocean found that artificial reefs made of limestone boulders, 
gravel concrete aggregate, or tyre-concrete aggregate had similar abundance 
of spiny lobsters. One replicated, controlled study in the Firth of Lorn 
found that the complexity of artificial reef modules had mixed effects on 
the abundance of edible crab and velvet swimming crab.
Mollusc abundance (1 study): One replicated, controlled study in the Gulf of 
Mexico found that breakwaters made of bags of oyster shells recruited more 
oysters and ribbed mussels compared to “ReefBall” breakwaters.
Assessment: likely to be beneficial (effectiveness 43%; certainty 40%; harms 10%).

https://www.conservationevidence.com/actions/2259

Unknown effectiveness

 ● Locate artificial reefs near aquaculture systems to benefit 
from nutrient run-offs

Two studies examined the effects of locating artificial reefs near aquaculture 
systems to benefit from nutrient run-offs on subtidal benthic invertebrate 
populations. One study was in the Gulf of Aqaba (Israel and Jordan), and 
one in the Mediterranean Sea (Spain).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One controlled study in the 
Mediterranean Sea found that an artificial reef located under aquaculture 
cages had similar invertebrate community composition to artificial reefs 
located at sites without aquaculture cages.
POPULATION RESPONSE (1 STUDY)
Overall abundance (1 study): One controlled study in the Gulf of Aqaba found 
that an artificial reef located at an aquaculture site had similar invertebrate 
biomass growing on it compared to an artificial reef located at a site without 
aquaculture cages.
Assessment: unknown effectiveness (effectiveness 35%; certainty 24%; harms 0%).

https://www.conservationevidence.com/actions/2260

https://www.conservationevidence.com/actions/2259
https://www.conservationevidence.com/actions/2260
https://www.conservationevidence.com/actions/2260
https://www.conservationevidence.com/actions/2260
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 ● Repurpose obsolete offshore structures to act as artificial 
reefs

One study examined the effects of repurposing obsolete offshore structures 
on subtidal benthic invertebrates. The study was of a sunken oil rig in the 
Mediterranean Sea (Italy).
COMMUNITY RESPONSE (1 STUDY)
Overall species richness/diversity (1 study): One study in the Mediterranean 
Sea recorded at least 53 invertebrate species having colonised a sunken oil rig 
after 30 years. Species included 14 species of molluscs, 14 species of worms, 
and 11 species of crustaceans.
POPULATION RESPONSE (0 STUDIES)
Assessment: unknown effectiveness (effectiveness 65%; certainty 26%; harms 0%).

https://www.conservationevidence.com/actions/2262

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Place anthropogenic installations (e.g. windfarms) in an area such 

that they create artificial habitat and reduce the level of fishing 
activity.

13.9.4 Other habitat restoration and creation 
interventions

Based on the collated evidence, what is the current assessment of 
the effectiveness of interventions for other habitat restoration and 
creation interventions?

Unknown 
effectiveness

• Offset habitat loss from human activity by 
restoring or creating habitats elsewhere

• Remove and relocate habitat-forming (biogenic) 
species before onset of impactful activities

No evidence 
found (no 
assessment)

• Pay monetary compensation for habitat damage 
remediation

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2262
https://www.conservationevidence.com/actions/2262
https://www.conservationevidence.com/actions/2262
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https://www.conservationevidence.com/actions/2265
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Unknown effectiveness

 ● Offset habitat loss from human activity by restoring or 
creating habitats elsewhere

Two studies examined the effects of offsetting habitat loss from human activity 
by restoring or creating habitats elsewhere on subtidal benthic invertebrate 
populations. One study was in the Delaware Bay (USA), the other in the 
Persian Gulf (Kuwait).
COMMUNITY RESPONSE (1 STUDY)
Overall richness/diversity (1 study): One study in the Persian Gulf found 
that an area of low ecological value restored to offset habitat lost to land 
reclamation was colonized by over 198 invertebrate species.
POPULATION RESPONSE (0 STUDIES)
OTHER (1 STUDY) 
Biological production (1 study): One study in Delaware Bay found that an 
artificial reef built to offset lost soft-sediment habitat had higher annual 
secondary production/unit area from sessile invertebrates, but lower total 
annual secondary production, compared to habitat similar to that lost.
Assessment: unknown effectiveness (effectiveness 45%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2265

 ● Remove and relocate habitat-forming (biogenic) species 
before onset of impactful activities

One study examined the effects of removing and relocating habitat-forming 
species before onset of impactful activities on subtidal benthic invertebrates. 
The study was in the Fal Estuary (UK).
COMMUNITY RESPONSE (1 STUDY)
Overall community composition (1 study): One replicated, paired, controlled 
study in the Fal Estuary found that invertebrate community composition was 
different in plots where maërl bed habitat had been removed and relayed 
compared to undisturbed maërl after five weeks, but similar after 44 weeks.
Overall species richness/diversity (1 study): One replicated, paired, controlled 
study in the Fal Estuary found that invertebrate species richness was lower 
in plots where maërl bed habitat had been removed and relayed compared 
to undisturbed maërl after five weeks, but similar after 44 weeks.
POPULATION RESPONSE (1 STUDY)

https://www.conservationevidence.com/actions/2265
https://www.conservationevidence.com/actions/2265
https://www.conservationevidence.com/actions/2265
https://www.conservationevidence.com/actions/2264
https://www.conservationevidence.com/actions/2264
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Overall abundance (1 study): One replicated, paired, controlled study in the 
Fal Estuary found that invertebrate abundance was different in plots where 
maërl bed habitat had been removed and relayed compared to undisturbed 
maërl after five weeks, but similar after 44 weeks.
Assessment: unknown effectiveness (effectiveness 55%; certainty 20%; harms 0%).

https://www.conservationevidence.com/actions/2264

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Pay monetary compensation for habitat damage remediation.

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2264
https://www.conservationevidence.com/actions/2263
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13.10  Species management

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for species management?

Likely to be 
beneficial

• Translocate species - Translocate molluscs 
• Transplant/release captive-bred or hatchery-

reared species - Transplant/release crustaceans
• Transplant/release captive-bred or hatchery-

reared species - Transplant/release molluscs

Unknown 
effectiveness

• Cease or prohibit the harvesting of scallops
• Tag species to prevent illegal fishing or 

harvesting
• Translocate species - Translocate crustaceans
• Translocate species - Translocate worms
• Transplant/release captive-bred or hatchery-

reared species in predator exclusion cages

No evidence 
found (no 
assessment)

• Cease or prohibit the harvest of conch
• Cease or prohibit the harvest of sea urchins
• Establish size limitations for the capture of 

recreational species
• Provide artificial shelters following release
• Remove and relocate invertebrate species before 

onset of impactful activities 
• Set recreational catch quotas

https://www.conservationevidence.com/actions/2270
https://www.conservationevidence.com/actions/2266
https://www.conservationevidence.com/actions/2266
https://www.conservationevidence.com/actions/2267
https://www.conservationevidence.com/actions/2267
https://www.conservationevidence.com/actions/2277
https://www.conservationevidence.com/actions/2275
https://www.conservationevidence.com/actions/2275
https://www.conservationevidence.com/actions/2269
https://www.conservationevidence.com/actions/2271
https://www.conservationevidence.com/actions/2268
https://www.conservationevidence.com/actions/2268
https://www.conservationevidence.com/actions/2278
https://www.conservationevidence.com/actions/2279
https://www.conservationevidence.com/actions/2274
https://www.conservationevidence.com/actions/2274
https://www.conservationevidence.com/actions/2272
https://www.conservationevidence.com/actions/2280
https://www.conservationevidence.com/actions/2280
https://www.conservationevidence.com/actions/2273
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Likely to be beneficial

 ● Translocate species - Translocate molluscs
Nine studies examined the effects of translocating mollusc species on their 
wild populations. Two examined scallops in the North Atlantic Ocean (USA) 
and one examined scallops in the Tasman Sea and South Pacific Ocean (New 
Zealand). One study examined conch in the Florida Keys (USA). One examined 
clams in the North Atlantic Ocean (Portugal). One examined abalone in the 
North Pacific Ocean (USA). One examined mussels in Strangford Lough 
(UK). Two examined mussels in the Gulf of Corinth (Greece).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (8 STUDIES)
Mollusc abundance (3 studies): One replicated, controlled, before-and-after 
study in the North Atlantic Ocean found that translocating bay scallops 
increased larval recruitment into the adult population compared to before 
translocation. One before-and-after study in the North Pacific Ocean found that 
following translocation of adult pink abalone to existing patchy populations, 
total abalone abundance (translocated and resident) decreased to similar levels 
as before translocation. One replicated, site comparison study in Strangford 
Lough found that after translocating horse mussels, the abundance of young 
mussels was higher in site with translocated mussels compared to both sites 
without translocated mussels and natural mussel reefs.
Mollusc reproductive success (1 study): One replicated, controlled, before-
and-after study in the North Atlantic Ocean found that translocating bay 
scallops did not increase larval production compared to before translocation.
Mollusc survival (5 studies): Three replicated studies (one before-and-after 
and two site comparisons) in the North Atlantic Ocean and in the Tasman 
Sea and South Pacific Ocean, found that following translocation, scallops and 
clams survived. Survival of translocated New Zealand scallops was higher 
in areas closed to commercial fishing compared to fished areas. Two studies 
in the Gulf of Corinth found that Mediterranean fan mussels survived when 
translocated to a deep site, and had similar survival compared to naturally-
occurring mussels, but did not survive when translocated to a shallow site.
Mollusc condition (2 studies): One replicated, site comparison study in the 
North Atlantic Ocean found that following translocation, clams had similar 
condition indices to clams in the source site. One study in the Gulf of Corinth 
found that translocated Mediterranean fan mussels had similar size-specific 
growth-rates compared to naturally-occurring mussels.

http://www.conservationevidence.com
https://www.conservationevidence.com/actions/2270
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BEHAVIOUR (1 STUDY)
Mollusc behaviour (1 study): One replicated study in the Florida Keys found 
that translocating non-reproductive adult queen conch to aggregations of 
reproductive conch did not have adverse effects on the movement patterns 
of non-translocated resident conch, and all conch displayed similar total 
distance travelled, movement rates, migration patterns, home-range sizes, 
and sociability.
Assessment: likely to be beneficial (effectiveness 60%; certainty 60%; harms 10%).

https://www.conservationevidence.com/actions/2270

 ● Transplant/release captive-bred or hatchery-reared 
species - Transplant/release crustaceans

Five studies examined the effects of transplanting or releasing hatchery-
reared crustacean species on their wild populations. Four examined lobsters 
in the North Sea (Germany, Norway, UK), and one examined prawns in the 
Swan-Canning Estuary (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (5 STUDIES)
Crustacean abundance (1 study): One study in the Swan-Canning Estuary 
found that after releasing hatchery-reared prawn larvae into the wild, the 
abundance of egg-bearing female prawns increased.
Crustacean reproductive success (3 studies): Two studies (one controlled) 
in the North Sea found that after their release, recaptured hatchery-reared 
female lobsters carried eggs, and the number, size and developmental stage 
of eggs were similar to that of wild females. One study in the Swan-Canning 
Estuary found that after releasing hatchery-reared prawn larvae into the wild 
the overall population fecundity (egg production/area) increased.
Crustacean survival (2 studies): Two studies in the North Sea found that 
50–84% and 32–39% of hatchery-reared lobsters survived in the wild after 
release, up to eight and up to five years, respectively.
Crustacean condition (4 studies): Two studies in the North Sea found that 
hatchery-reared lobsters grew in the wild after release. One controlled study 
in the North Sea found that after release into the wild, hatchery-reared 
female lobsters had similar growth rates as wild females. One study in the 
North Sea found that after releasing hatchery-reared lobsters, no recaptured 
lobsters displayed signs of “Black Spot” disease, and 95% had developed 
a crusher-claw. One study in the Swan-Canning Estuary found that after 

https://www.conservationevidence.com/actions/2270
https://www.conservationevidence.com/actions/2266
https://www.conservationevidence.com/actions/2266
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releasing hatchery-reared prawn larvae into the wild, the size of egg-bearing 
female prawns increased.
BEHAVIOUR (1 STUDY)
Crustacean movement (1 study): One controlled study in the North Sea 
found that after release into the wild, hatchery-reared female lobsters had 
similar movement patterns as wild females.
Assessment: likely to be beneficial (effectiveness 70%; certainty 45%; harms 0%).

https://www.conservationevidence.com/actions/2266

 ● Transplant/release captive-bred or hatchery-reared 
species - Transplant/release molluscs

Eight studies examined the effects of transplanting or releasing hatchery-
reared mollusc species on their wild populations. One examined abalone 
in the North Pacific Ocean (Canada), one examined clams off the Strait of 
Singapore (Singapore), one examined oysters in the North Atlantic Ocean 
(USA), and four examined scallops in the North Atlantic Ocean and Gulf of 
Mexico (USA).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (8 STUDIES)
Mollusc abundance (2 studies): One replicated, before-and-after study in 
the North Atlantic Ocean found that after transplanting hatchery-reared 
scallops, abundance of juvenile scallops typically increased, but not that of 
adult scallops. Two replicated, randomized, controlled studies in the North 
Atlantic Ocean, found that after releasing hatchery-reared oyster larvae, 
more spat initially settled using a direct technique compared to a traditional 
remote technique, and equal number of spat settled on cleaned and natural 
oyster shells.
Mollusc reproductive success (1 study): One replicated, before-and-after study 
in the North Atlantic Ocean found that after transplanting hatchery-reared 
scallops, larval recruitment increased across all areas studied.
Mollusc survival (5 studies): One replicated study in the Strait of Singapore 
found that, after transplantation in the field, aquarium-reared clams had a 
high survival rate. One replicated, controlled study in the North Atlantic 
Ocean found that after transplanting hatchery-reared scallops, the number of 
transplanted scallops surviving decreased regardless of the methods used, and 
maximum mortalities was reported to be 0–1.5%. One replicated, controlled 
study in the North Pacific Ocean found that transplanting hatchery-reared 
abalone into the wild reduced survivorship compared to non-transplanted 

http://www.conservationevidence.com
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hatchery-reared abalone kept in tanks. Two replicated, randomized, controlled 
studies in the North Atlantic Ocean found that after releasing hatchery-reared 
oyster larvae, 61% of the settled spat survived the winter, and settled spat 
survived equally on cleaned and natural oyster shells.
Mollusc condition (3 studies): Two replicated studies in the Strait of Singapore 
and the North Atlantic Ocean found after transplantation in the wild, 
aquarium-reared clams and hatchery-reared scallops increased in weight 
and/or grew. Scallops grew in both free-planted plots and suspended bags 
but grew more in free-planted plots. One replicated, before-and-after study 
in the Gulf of Mexico found that after transplanting hatchery-reared scallops, 
wild populations had not become genetically more similar to hatchery-reared 
scallops. One replicated, controlled study in the North Atlantic Ocean found 
that after transplanting hatchery-reared scallops, free-planted scallops 
developed less shell biofouling than suspended scallops.
Assessment: likely to be beneficial (effectiveness 45%; certainty 40%; harms 15%).

https://www.conservationevidence.com/actions/2267

Unknown effectiveness

 ● Cease or prohibit the harvesting of scallops
Three studies examined the effects of ceasing or prohibiting the harvesting 
of scallops on their populations. One study was in the South Atlantic Ocean 
(Argentina), one in the English Channel (UK) and one in the Irish Sea (UK).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (3 STUDIES)
Scallop abundance (3 studies): Two of three site comparison studies (one 
replicated, one before-and-after) in the South Atlantic Ocean, the English 
Channel, and the Irish Sea found that in areas where scallop harvesting had 
stopped scallop abundance was similar, and one found that scallop biomass 
was higher, compared to harvested areas. 
Assessment: unknown effectiveness (effectiveness 45%; certainty 33%; harms 0%).

https://www.conservationevidence.com/actions/2277

 ● Tag species to prevent illegal fishing or harvesting
One study examined the effects of tagging species to prevent illegal fishing 
or harvesting on subtidal benthic invertebrates. The study examined the 
effects on the Californian abalone fishery (USA).
COMMUNITY RESPONSE (0 STUDIES)

https://www.conservationevidence.com/actions/2267
https://www.conservationevidence.com/actions/2277
https://www.conservationevidence.com/actions/2277
https://www.conservationevidence.com/actions/2275
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POPULATION RESPONSE (0 STUDIES)
BEHAVIOURS (1 STUDY)
Behaviour-change (1 study): One before-and-after study in California found 
no significant reduction in non-compliance with daily quotas of abalones 
after introducing tagging regulations.
OTHER (1 STUDY)
Illegal catch (1 study): One before-and-after study in California found no 
significant reduction in illegal takes of abalones after introducing tagging 
regulations.
Assessment: unknown effectiveness (effectiveness 20%; certainty 22%; harms 0%).

https://www.conservationevidence.com/actions/2275

 ● Translocate species - Translocate crustaceans
One study examined the effects of translocating crustacean species on their 
wild populations. The study took place in the Tasman Sea (Australia).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Crustacean survival (1 study): One study in the Tasman Sea found that 
following translocation survival of southern rock lobsters was similar to 
that of resident lobsters.
Assessment: unknown effectiveness (effectiveness 75%; certainty 24%; harms 0%).

https://www.conservationevidence.com/actions/2269 

 ● Translocate species - Translocate worms
One study examined the effects of translocating worm species on their wild 
populations. The study was in Scottish Lochs (UK).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Worm survival (1 study): One replicated, controlled study in Scottish Lochs 
found that no reef-forming red tube worm survived when translocated to 
a new Loch, but survival was high when worms were translocated back to 
its source Loch.
Worm condition (1 study): One replicated, controlled study in Scottish Lochs 
found that no reef-forming red tube worm survived and so no growth was 
recorded when translocated to a new loch, worms translocated back to its 
source Loch grew.
Assessment: unknown effectiveness (effectiveness 10%; certainty 25%; harms 15%).

https://www.conservationevidence.com/actions/2271

http://www.conservationevidence.com
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https://www.conservationevidence.com/actions/2271


Subtidal Benthic Invertebrate Conservation

730

 ● Transplant/release captive-bred or hatchery-reared 
species in predator exclusion cages

One study examined the effects of transplanting or releasing hatchery-reared 
species in predator exclusion cages on their wild populations. The study was 
in the North Pacific Ocean (Canada).
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (1 STUDY)
Survival (1 study): One replicated, controlled study the North Pacific Ocean 
found that hatchery-reared abalone transplanted in predator exclusion cages 
had similar survivorship following release compared to those transplanted 
directly onto the seabed.
Assessment: unknown effectiveness (effectiveness 35%; certainty 26%; harms 0%).

https://www.conservationevidence.com/actions/2268

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Cease or prohibit the harvest of conch
• Cease or prohibit the harvest of sea urchins
• Establish size limitations for the capture of recreational species
• Provide artificial shelters following release
• Remove and relocate invertebrate species before onset of impactful 

activities
• Set recreational catch quotas.

https://www.conservationevidence.com/actions/2268
https://www.conservationevidence.com/actions/2268
https://www.conservationevidence.com/actions/2268
https://www.conservationevidence.com/actions/2278
https://www.conservationevidence.com/actions/2279
https://www.conservationevidence.com/actions/2274
https://www.conservationevidence.com/actions/2272
https://www.conservationevidence.com/actions/2280
https://www.conservationevidence.com/actions/2280
https://www.conservationevidence.com/actions/2273
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13.11  Education and 
awareness

Based on the collated evidence, what is the current assessment of the 
effectiveness of interventions for education and awareness?

Unknown 
effectiveness

• Provide educational or other training 
programmes about the marine environment 
to improve behaviours towards marine 
invertebrates

No evidence 
found (no 
assessment)

• Organise educational marine wildlife tours 
to improve behaviours towards marine 
invertebrates

Unknown effectiveness

 ● Provide educational or other training programmes about 
the marine environment to improve behaviours towards 
marine invertebrates

One study examined the effects of providing educational or other training 
programmes about the marine environment on subtidal benthic invertebrate 
populations. The study took place in Hong Kong.
COMMUNITY RESPONSE (0 STUDIES)
POPULATION RESPONSE (0 STUDIES)
BEHAVIOUR (1 STUDY)
Behaviour change (1 study): One replicated, before-and-after survey study 
in Hong Kong found that a conservation education programme on the Asian 

http://www.conservationevidence.com
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horseshoe crab in secondary schools significantly increased the students’ 
behaviour towards Asian horseshoe crab conservation.
Assessment: unknown effectiveness (effectiveness 65%; certainty 21%; harms 0%).

https://www.conservationevidence.com/actions/2281

No evidence found (no assessment)

We have captured no evidence for the following interventions:
• Organise educational marine wildlife tours to improve behaviours 

towards marine invertebrates.

https://www.conservationevidence.com/actions/2281
https://www.conservationevidence.com/actions/2282
https://www.conservationevidence.com/actions/2282

