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Abstract 

Global in its distribution and pervading all levels of the water column, marine debris poses a serious threat to 
marine habitats and wildlife. Ingestion of and entanglement in debris can cause chronic and acute injuries, and 
increase pollutant loads, resulting in morbidity and mortality of cetaceans. This literature review assesses the 
impacts of marine debris on cetaceans reported to date. The review documented ingestion of debris in 252 
individual cetaceans and entanglement in 57 individuals, representing 41 cetacean species. This is an additional 
15 cetacean species since Laist’s review in 1997 and represents 48% of all cetacean species. Of the 309 debris 
interactions documented, 20% were identified as the cause of mortality in the individual. Whilst the number of 
reported mortalities associated with debris interactions is low compared to total population sizes of the affected 
species, evidence is largely based upon strandings data, which is considered to represent less than 10% of actual 
mortality levels. Moreover, a large number of entanglement incidences were excluded from the analysis since it 
was not possible to determine if fishing gear was active or derelict when the entanglement occurred. While no 
population impacts of debris on cetaceans have been documented, even low observed rates of entanglement have 
resulted in population-level impacts in other marine mammal species. Moreover, recent evidence indicates that 
current levels of population surveillance of most species are insufficient to detect even precipitous population 
declines. Thus, difficulties in evidence gathering and a low ability to detect impacts should not be mistaken as 
evidence of an insignificant issue. For cetaceans, the rate of increase of ingestion of plastic debris appears to be a 
growing concern. Recommendations for further research are given to determine how marine debris is affecting 
cetacean populations and how best to monitor and mitigate for these effects. 
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Introduction 

The continued accumulation of debris in our marine environment represents a growing global issue. From the 
benthic environment to the pelagic zone, the whole spectrum of marine habitats is under pressure from its 
affects. It has the potential to effect all trophic levels and for impacts to travel through the food chain, from 
planktonic microorganisms through to marine megafauna (Barnes et al., 2009; Derraik, 2002; Gregory, 1996). 
Only recently recognised as a significant environmental problem, ecological, social and economic consequences 
have already been observed (Stefatos et al., 1999; UNEP, 2009).  

For cetaceans, the threats posed by marine debris are multiple and range from direct health impacts and mortality 
to potential secondary effects as a result of habitat degradation, transfer of chemical pollutants and effects on 
prey populations. While impacts are predominantly documented at the individual level, due to the low detection 
probability of debris interactions, there remains a high risk that population level effects are occurring but are not 
detected. 

The nature of the marine environment makes it intrinsically difficult to measure and monitor the quantity of 
marine debris. Estimates indicate that approximately 6.4 million tonnes (the equivalent of 40,000 Boeing-747 
airplanes) of marine litter is dumped in oceans every year, resulting in an estimated 13,000 pieces of litter per 
square kilometre of ocean (UNEP, 2005). Highly uneven in its distribution, hotspots exist with an excess of 3.5 
million pieces of litter per square kilometre (Yamashita and Tanimura, 2007).  Marine debris has pervaded all 
levels of the water column and quantities are increasing in even the most remote areas, far removed from source 
locations (Derraik, 2002; Barnes et al., 2009).  There is general consensus that land-based sources are the 
dominant source of origin of marine debris, contributing up to 80%, with marine or undetermined sources 
contributing the remainder (Sheavly and Register, 2007).  Plastics, which constitute between 60-80% of marine 
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debris, persist in the marine environment (Derraik, 2002). They may fragment, but do not biodegrade and 
therefore persistence rates of marine debris are estimated to be in the region of hundreds to thousands of years 
(Barnes et al., 2009).  

Over the last 25 years, there have been efforts to tackle the problem through international, regional and national 
level legal and policy instruments as well as non-governmental initiatives. The recent Honolulu Strategy (2011) 
invites international organizations, governments, industry, NGOs and other stakeholders, to commit to a series of 
actions, including developing global, regional, national and local targets to reduce marine debris and facilitating 
technical, legal, policy, community and market-based solutions that will help prevent, reduce and manage marine 
debris. This has led to the 2012 Manila Declaration, with 65 signatories reaffirming their commitment to develop 
policies to reduce and control marine debris.  

Despite the widespread global adoption of a number of international laws covering both land and marine sources 
of pollution (see Appendix 1), almost thirty years on there remains mixed evidence regarding any change in the 
rate of debris accumulation in the marine environment,  with strong indications from many regions that 
quantities are conversely on the rise (Johnson, 1994; Henderson, 2001; UNEP, 2005). This paper builds on 
previous reviews undertaken (Walker and Coe, 1990; Laist, 1997; Katsanevakis, 2008; Cornish et al., 2011; 
Simmonds, 2011) and represents an initial effort to collate an up to date overview of the number of species and, 
for the first time, an inventory of the number of cases in which impacts have been documented. It is hoped that 
this review can help form the basis for a coordinated effort to produce a comprehensive global database of the 
documented impacts of marine debris on cetaceans, in order to better evaluate conservation concerns resulting 
from population level impacts and inform the development of appropriate mitigation, preventative measures and 
timely action on this issue. 

 

Methods 

 

Data collection 

 

We reviewed the published literature documenting impacts of marine debris on marine mammals, using Laist 
(1997) and other reviews conducted to date (Walker and Coe, 1990; Katsanevakis, 2008; Simmonds, 2011; 
Cornish et al., 2011) as valuable resources for historical incidences dating back to 1960. In addition, data 
requests were posted to two academic mailing lists  – ‘marmam’ and ‘marinedebris’ – and representatives from 
strandings networks were contacted for additional records of ingestion and entanglement. We have included 
details of the number of individual animals, species, type of debris and the associated types and rates of 
pathology and mortality observed, although, in many cases, such information was not available. 
We collated 80 references from published literature or personal communications (see Table 1). Data were 
provided by strandings networks in the UK, New Zealand, Israel, Canary Islands, Madeira, Belgium, Reunion 
Island, Venezuela and Brazil. Whilst every effort was made to include all available data and data sources, the 
information presented here cannot be considered comprehensive. Records received from strandings networks 
indicate that many cases never make it into the public domain. Furthermore, many strandings networks record 
information in a format that prohibits the required data queries. 
  
Data analysis  

 

Data analysis was carried out separately for ingestion of debris and entanglement. For cetaceans and other 
marine mammals we calculated the total number of reported cases of each type of debris interaction for each 
taxonomic group. This was undertaken at the level of species, family, sub-order and order. We also calculated 
the proportion of each taxonomic group that was recorded with debris interactions at the levels of sub-orders and 
families to examine whether prevalence varied among particular taxonomic groups.  

To identify the prevalence of different types of debris in cases of ingestion and entanglement, debris was 
assigned to discrete categories and the frequency with which different debris types were encountered was 
calculated. Three categories were used both for ingestion and two for entanglement.  

Ingestion categories: 

• Fishing gear, including nets, lines, ropes, traps and all other types of fishing gear;  
• Plastic items; and 
• Miscellaneous debris, including fabric, rubber, paper, balloons, polystyrene, glass and unidentified 

items. 
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Entanglement categories:  

• Fishing gear, including nets, lines, ropes, traps and all other types of fishing gear; and 
• Miscellaneous debris including including packing bands, fabric, rubber, paper, balloons, polystyrene, 

glass and unidentified items.  

For most instances of entanglement in fishing gear, reports do not determine which were due to active fishing 
gear and which were due to abandoned, lost or otherwise discarded fishing gear (ALDFG). More often than not 
this differentiation was not or could not be determined at the data gathering stage. As bycatch is not a focus of 
this paper, our principal analysis includes only those reports in which ALDFG was identified as likely to be 
responsible. Reports in which only active gear was identified as likely to be responsible were excluded from all 
analyses. In a separate analysis, we included cases where the origin of gear was unknown, or likely included both 
active gear and ALDFG. 

In some cases with historic data sources, it was not possible to access the original paper. Where this was the 
case, we have included the relevant data used within the reviews conducted to date (e.g. Laist, 1997). However, 
as these previous reviews did not detail the number of individual animals per species with debris interactions, the 
species referred to were assigned only a value of more than zero to avoid over-reporting the total number of 
cases. In addition, some references included in these previous reviews were included on the basis that they 
reported a total number of entanglement cases, with the assumption that a subset of these would be due to marine 
debris (Laist, 1997). Most notably Kraus (1990) and  the Humpback Whale Recovery Team (1991) detail a total 
of approximately 70 North Atlantic right whale (Eubalaena glacialis) and 600 humpback whale (Megaptera 

novaeangliae) entanglements in fishing gear, respectively. As an unknown proportion of these were derived 
from marine debris, we have included these references in recognition that a proportion are likely to result from 
ALDFG, but again have assigned them only a value of more than zero to avoid over-reporting the prevalence of 
debris entanglement in these two species. 

In order to determine mortality rates resulting from debris interactions, each instance was classified according to 
whether the interaction was identified as the likely cause of mortality, whether mortality was due to other factors 
or unknown, where the cause of mortality was undetermined, or the relevant information was not available. 

In order to investigate the number of species reported over time, our analysis was compared to three reviews that 
have taken place (Walker and Coe, 1990; Laist, 1997; Katsanevakis, 2008). To examine temporal changes in the 
number of reported cases each reference was assigned to a decadal period. A finer-scale temporal evaluation was 
not possible as publications often document data which span several years or decades and do not give the 
specific year in which each interaction took place. Where reported instances spanned two decades, they were 
assigned to the decade that the majority of the date span fell within. Where they spanned three or more decades 
they were assigned to the decade in which the mid-point of the data span fell.  

Finally, international and regional legislation, policy and voluntary initiatives currently focused on tackling 
marine debris are reviewed, a summary of which is included within Appendix 1.  

 

Results  

 

Ingestion 

 

Ingestion of debris was documented in 252 individuals, representing 38 cetacean species (see Table 1). This 
represents 44% of cetacean species. This is an additional 15 cetacean species since Laist’s review in 1997, and 
demonstrates a progressive increase in the number of species affected over the last 15 years (see Figure 1). The 
decadal rate of recorded cases of debris ingestion by cetaceans has risen relatively steadily from the 1960s to 
2012, with a slight decrease in 1990-2000 before peaking in the last decade (2000-2010) (see Figure 2).  
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Recorded rates of debris ingestion differed between families and sub-orders, with a higher proportion of 
mysticete species (57%) compared to odontocete species (42%) recorded ingesting debris. Items ingested by 
cetaceans were most commonly plastic (47%), with fishing gear (e.g. nets, hooks, lines etc) (25%) and 
miscellaneous items (28%) constituting the remainder (see Figure 3). Debris items ingested range in size from 
small particles (<5mm) to large plastic sheeting or netting. Exceptional examples included 134 different net 
types of up to 16m2 documented in one Pygmy sperm whale (Kogia breviceps) and 378 items recorded in a 
Cuvier’s beaked whale (Ziphius cavirostris) with a collective weight of 33kg (Jacobsen et al., 2010; Poncelet et 
al., 2000).  
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Figure 1: Number of cetacean species recorded with debris interactions. 

Figure 2: Decadal rates of debris interactions involving cetaceans between 1960 and 2010. 
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Figure 3: Debris types ingested by cetaceans. 
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The pathology associated with ingestion of debris was similar across species groups and ranged from no 
discernible pathological effects through to internal injuries or complete blockage of the digestive tract, with 
associated malnutrition, starvation and mortality. In addition, heightened pollutant loads have been documented 
in fin whales, hypothesised to be a result of ingestion of micro-plastics that adsorb and concentrate hydrophobic 
pollutants (Fossi et al., 2012). In the majority of cases (62%) the cause of death was unknown. In cases of 
ingestion where a cause of death could be determined, ingestion was identified as the likely cause of 34% of 
these mortalities (32 individuals), with 66% being attributed to another cause. Of these 32 mortalities due to 
debris ingestion, 58% were due to ingestion of fishing gear and 39% due to ingestion of plastic. 
 
Entanglement 

 

Entanglement in debris was documented less frequently and in a smaller number of cetacean species than 
ingestion, with 15 species recorded in this review (see Table 1). Nonetheless, the decadal rate of entanglements 
increased by a factor of 6.5over the 40 year period (1960-2010), with a total of 57 individual entanglement cases 
documented in this review (see Figure 2). 

A larger proportion of mysticete species were recorded entangled in debris (43% as opposed to only 12.5% of 
odontocete species). Almost all of the entanglements of cetaceans were caused by fishing gear (98%), with the 
exception of one case of a bottlenose dolphin (Tursiops truncatus) with a rubber strap wrapped around its head 
(Science Daily, 2008). The rate of known mortality resulting from entanglement was 56%; 25% of cases did not 
result in mortality and in 19% of cases the outcome was unknown. This mortality rate would be higher without 
human intervention, which occurred in 14% of cases.  

In a separate analysis, additional records of cetacean entanglement where the origin of fishing gear was unknown 
or likely included both active gear and ADLFG provided an additional 2281 cases of cetacean entanglement, 
including six additional species not previously identified as entangled in known debris; the blue whale 
(Balaenoptera musculus), Bryde’s whale (Balaenoptera edeni), common dolphin (Delphinus delphis), dusky 
dolphin (Lagenorhynchus obscurus), Hector’s dolphin (Cephalorhynchus hectori) and long-finned pilot whale 
(Globicephala melas).  

 

Discussion 

 

Temporal trends 

 

The first cases of ingestion of debris and entanglement in debris were recorded in the 1960s; 10 years after mass-
production of synthetic materials began. From the 1970s to 2010 there has been an increase in decadal rates of 
recorded debris interactions, and the number of cetacean species affected. Recorded debris interaction rates 
(ingestion and entanglement events combined) reached an unprecedented high in the last decade, at a level more 
than double that of 1970-1980 (see Figure 1). When considered independently, recorded rates of ingestion have 
increased by a factor of 1.9 over the last forty years (1970-2010), entanglement rising by a factor of 6.5. Both 
indicate a progressive increase in debris interaction rates over the last forty years.  
 
Rates of debris interactions in different taxonomic groups 

 

Both ingestion of debris and entanglement in debris occur within a higher proportion of species within the 
mysticete family compared to the odontocete family (e.g. 43% of mysticete species reported entangled in debris 
as opposed to 13% of odontocetes; see Table 2). However, higher absolute numbers of both types of debris 
interactions have been reported in odontocete species (e.g. 237 instances of ingestion of debris in odontocetes, as 
opposed to 15 in mysticetes; see Table 1). Neither the higher proportion of mysticete species affected nor the 
higher number of interactions in odontocete species necessarily indicate a higher susceptibility to ingest or 
become entangled within debris, given the differences in detection and reporting rates that may occur between 
the two sub-orders. Mysticete and odontocete species have widely differing geographical distributions, relative 
abundance and likely differential stranding tendencies that may bias detection and reporting rates. A truly 
independent comparison of the relative rates of debris interactions between species could only be gained by 
strategic experimental sampling of different species. Thus, the incidental nature of the source data prevents any 
firm conclusions regarding which species or taxonomic groups have the highest interaction rates.  What is clear 
is that ingestion of marine debris occurs in a large number of cetacean species that employ a variety of foraging 
strategies at different levels of the water column. Indeed, the only families which have not been recorded with 
debris interactions are those with freshwater or polar distributions.  
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Types of debris 

 
Plastic is estimated to contribute between 60% and 80% of the debris in the marine environment and constituted 
47% of the debris ingested (Derraik 2002). Derelict fishing gear (ALDFG) was also a dominant component of 
the debris ingested by cetaceans (25%). In entanglement, debris of marine origin appears to play a larger role, 
with entrapment in ALDFG responsible for almost all cases (98%) of entanglement of cetaceans. ALDFG 
therefore clearly poses the greatest risk of entangling cetaceans compared to other debris types, presumably due 
to its size, structure and coincidence with key cetacean habitat. It also presents a high risk of repeated ‘ghost-
fishing’ where nets and lines ensnare multiple individuals. Mitigation measures for ALDFG will need to be area 
and fishery-specific and tailored to address the key causes of lost gear. These could include measures to reduce 
dumping and loss of gear, increase recovery of lost gear and promote the deployment of technology specifically 
targeted to reduce entanglement in ALDFG, such as passive acoustic beacons (“pingers”), acoustic reflectors and 
‘weak’ rope linkages (Macfayden et al., 2009). Avoiding the loss of gear will likely provide a more cost-
effective and long-term solution than clean-up operations, although both have their role to play in restoring the 
marine environment.  
 
Individual-level effects of debris interactions 

 
Pathological affects of debris interactions are hard to measure. Stranded specimens are often in poor condition 
with a clear cause of death difficult to determine (Williams et al., 2011). Nonetheless, a variety of impacts 
resulting from debris interactions have been documented to date. In entanglement cases, effects range from 
immediate mortality through drowning to progressive debilitation over a period of months or years (Laist, 1997). 
Ensnaring debris frequently causes injury, with progressive constriction and tissue damage as individuals grow, 
impairing movement, limiting foraging ability and increasing energy expenditure, often ultimately leading to 
starvation (Knowlton and Kraus, 2001). This can result in a painful and prolonged progression to death. For 
example, in lethally-entangled North Atlantic right whales the average time to death was 5.6 months but in some 
individuals up to 1.5 years (Moore et al.,2006; Knowlton and Kraus, 2001). The welfare implications are 
therefore severe, representing “one of the worst forms of human-caused mortality in any wild animal” (Cassoff 
et al.,2011).  

In cases of debris ingestion there are often no obvious external signs that items have been ingested. Its 
occurrence therefore has a high potential to remain undetected (Derraik, 2002). Ingestion and its associated 
effects are only discovered when stranded or bycaught animals are subject to a comprehensive necropsy 
involving examination of stomach contents. In this review, acute symptoms recorded most frequently comprised 
internal injury and blockage of the digestive tract. In cases of ingestion where a cause of death could be 
determined, ingestion was identified as the likely cause of 34% of mortalities with 66% being attributed to other 
causes. Ingestion of marine debris is therefore a significant cause of pathology and mortality in cetaceans. 
Moreover, whilst the detection rate of acute pathology is likely to be low, the likelihood of detecting chronic 
symptoms resulting from dietary dilution or debris-induced disease is almost non-existent. These have been 
suggested to include decreased growth rates, longer developmental periods, reduced reproductive output and 
decreased life expectancy ( McCauley and Bjorndal, 1999; Katsanevakis, 2008).  

In addition to physical trauma caused by ingestion, there is now evidence corroborating the hypothesis that 
ingestion of plastic debris represents a significant additional source of pollutants for cetaceans (Fossi et al., 
2012). Plastic particles carry chemical additives and adsorb and concentrate hydrophobic pollutants such as 
polychlorinated biphenyls (PCBs) and polybrominated diphenyl ethers (PBDEs) at concentrations several orders 
of magnitude higher than those of the surrounding sea water or sediments (Andrady, 2011). In particular, fin 
whales have been found to have elevated phthalate concentrations (a chemical additive added to plastic 
products), thought to be a result of both direct consumption of micro-plastics when filter-feeding and 
consumption of plankton that have assimilated micro-plastics (Fossi et al., 2012). This secondary ingestion of 
micro-plastic via prey species has also been recorded in Antarctic fur seals (Arctocephalus gazella) (Eriksson 
and Benton, 2003). Ingestion of plastic particles by organisms at the base of the food chain provides an 
additional mechanism for transfer of contaminants into the marine food web, with bioaccumulation and 
biomagnification amplifying pollutant loads at the top of the food chain (Teuten et al., 2007). Given the high 
contaminant load already observed in some cetacean populations, and its positive correlation with cancer rates as 
well as likely immuno-suppression, endocrine disruption and reproductive failure, this additional vector for 
pollutants should be a cause for concern (Martineau et al.,2002). Quantities of microplastics have increased 100-
fold over the last forty years and present an insidious threat due to the even greater difficulty of removal and 
their potential to enter the food chain at virtually all levels (Barnes et al., 2009; Goldstein et al., 2012). 
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Population-level effects of debris interactions 

 

The number of recorded instances of debris interactions involving cetaceans, although increasing, remains 
relatively low, comprising a total of 252 cases of ingestion of debris and 57 cases of entanglement in debris over 
the last fifty years (see Table 1). If taken at face value, these numbers of confirmed debris interactions, and the 
resulting mortality rates, would represent an insignificant threat to cetacean populations. However, the vast 
majority of published cases document single stranding events. Stranding rates of cetaceans are low, with only 2-
6% of individuals dying at sea thought to be likely to strand (Fisheries and Oceans Canada, 2008; Williams et 
al., 2011). Thus, as Williams et al. (2011) extrapolate, “the true death toll could be 50 times the number of 
carcasses recovered”. In addition, carcasses must be found sufficiently intact to detect evidence of harm caused 
by marine debris, and a full necropsy must be carried out while the specimen is sufficiently fresh, meaning there 
is a very low likelihood of detecting sub-lethal or lethal affects at the individual level. It can therefore be 
presumed that the numbers of animals affected are far higher than the numbers detailed here. In entanglement 
cases, an added problem is that the origin of gear is not, or cannot, be determined. Even when entangling gear 
was examined, the type of fishery responsible could not be determined in 20% of cases, and no assessment was 
made as to whether gear was active or derelict at the time of entanglement (Johnson et al., 2005; Laist, 1997). It 
is therefore highly likely that under-detection of entanglement in debris occurs due to mis-identification of 
ALDFG as active gear. 

Given its limitations, strandings data cannot be relied upon to measure the impact that debris interactions are 
having on cetacean populations. Neither do current monitoring levels of most species allow us to detect 
population-level impacts. The “current investment in surveys, and current survey technology and design” are so 
low that we are unlikely to detect even the most “precipitous declines” (Taylor et al., 2007; Williams et al., 
2011). Studies which have been able to employ a less biased sampling technique, such as stomach content 
analyses of bycatch specimens, report prevalence rates of debris ingestion between 10 and 27% (Evans et al., 
2002; Gomerčić et al., 2009; Tonay et al., 2007; Walker and Coe, 1990). This is suggestive of a far higher rate of 
debris ingestion than strandings-based evidence indicates, and represents a large additional source of mortality to 
cetacean populations that are already facing multiple anthropogenic threats. Moreover, whilst increased 
population mortality rates are the principal concern, multiple chronic fitness-reducing effects are also likely to 
occur as a result of debris ingestion, further threatening the viability of cetacean populations (McCauley and 
Bjorndal, 1999).  

Despite such limitations with the available data, there is evidence indicating that entanglement is a significant 
cause of mortality in seven marine mammal species. Population impacts have been best documented in other 
marine mammal orders, where entanglement is easier to detect due to animals returning to land to breed. For 
example, annual entanglement rates of < 2% of the Hawaiian monk seal (Monachus schauninslandi), Northern 
fur seal (Calorhinus ursinus), Antarctic fur seal and Australian fur seal (Arctocephalus pusillus) have been 
identified as an important factor in population declines (Fowler, 1987; Croxall et al.,1990; Henderson, 2001; 
Derraik, 2002; National Research Council, 2008).  This indicates that population-level impacts can occur even 
with very low debris interaction rates.  

In cetaceans, entanglement of the endangered North Atlantic right whale in fishing gear has been identified as a 
factor inhibiting recovery of the species, with studies indicating entanglement rates as high as 57% of the 
population. However, the relative proportion that ALDFG as opposed to actively deployed gear contributes to 
this mortality is not clear, with many likely caused by interactions with active gear (Laist, 1997). In Hawaii, the 
majority of entangling gear removed from humpback whales originates from Alaska and studies are underway to 
determine whether this is active or derelict at the time of entanglement  (IWC, 2010). In the Alaskan bowhead 
whale (Balaena mysticetus) population, ALDFG is thought to be the main cause of entanglement, with 
approximately 10% of the population suffering from entanglement in fishing gear (Citta et al.,2011). However 
the resulting mortality rates in bowhead whales and its potential population impacts are not yet known.  

Population-level impacts have not been documented as a result of debris ingestion. However, across the study 
period reported debris ingestion rates were consistently higher than entanglement rates and affected a greater 
proportion of species. In order to gain a more accurate measure of population level impacts of both ingestion and 
entanglement interactions, information on (a) the rate of interactions, (b) resulting rates of mortality and other 
fitness-related pathology, and (c) the demographic structure of populations is required. 

Whilst ingestion of debris and entanglement in debris are the key mechanisms by which marine mammal 
populations are impacted, impacts on marine habitats and prey populations may have secondary repercussions 
for cetacea. Debris can smother or damage flora and fauna and impede gas exchange, thereby altering 
community composition (Backhurst and Cole, 2000; Donohue, et al., 2001; Goldberg, 1997; Gregory, 2009; 
Katsanevakis and Verriopoulos, 2007).  Similarly, ghost-fishing by ALDFG can reduce stocks of prey species 
(Laist, 1995). Whilst the implications of this for marine mammals have not been studied, there is evidently the 
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potential for significant impacts on breeding, foraging and migratory habitats and the food supplies upon which 
they depend (Gregory, 2009). 

 

Conclusions 

 

Our review finds that the proportion of cetacean species ingesting debris or becoming entangled in debris is 
increasing, as are decadal rates of reported debris interactions. Debris interactions have been documented in 
cetacean species that occupy a range of habitats and employ a variety of foraging strategies at different levels of 
the water column. Indeed, the only families which have not been recorded with debris interactions are those with 
freshwater or polar distributions, where quantities of marine debris are expected to be lower. Marine debris and 
its effects are increasing, persistent, global in distribution, and could affect the entire spectrum of marine species 
and habitats (UNEP, 2005). As such, mitigation measures will need to target all strata of the marine 
environment. Debris from both marine-based and land-based sources is responsible, although marine-based 
debris in the form of ALDFG is the main cause of reported entanglement cases.   

Monitoring of the scale of impacts on cetacean species unavoidably relies on opportunistic stranding data. Such 
data represents an unknown but likely low proportion of actual mortalities and is further limited by geographic 
differences in coverage, lack of standardized reporting and storage of information, under-reporting and time-lags 
before publication. Hence, whilst useful for comparative and temporal analysis, it cannot be taken as indicative 
of the absolute scale of debris interactions. This, taken together with the fact that current levels of population 
surveillance of most species are insufficiently powerful to detect even precipitous declines, means that there is 
no mechanism by which population-level effects of marine debris would be detected (Taylor et al.,2007).   

Despite the adoption of a number of international laws and other initiatives dating from 1973 that are aimed at 
reducing inputs of waste into the marine environment, evidence suggests that quantities of debris and debris 
interaction rates are continuing to increase (UNEP, 2005). International legislation is expected to provide a 
‘thirty percent solution’, with “politics, economics, technology [and] public awareness” expected to provide the 
remainder (Trouwborst 2011). Regional intergovernmental actions have made good progress in monitoring 
quantities of marine litter but have achieved less success in preventative and remedial actions (Trouwborst, 
2011).  

Tackling marine debris presents multi-faceted challenges, requiring coordination from all sectors.  The IWC 
Scientific Committee has an important role to play in evaluating the risk that ingestion of and entanglement in 
marine debris poses to cetacean populations, identifying populations of highest concern and recommending areas 
for further research. More data is required to understand which types of marine debris (including different types 
of fishing gear) are most likely to result in morbidity and mortality of cetaceans.  
 
An IWC workshop would be a valuable tool to coordinate the development of a research programme aimed at 
determining how marine debris is affecting cetaceans and how best to monitor and mitigate for these effects. 
Actions could initially include development of a centralized database to collate historic and new cases of debris 
interactions. Better standardisation of data from strandings networks would allow more certain identification of 
types of fishing gear and whether gear is active or derelict (i.e. debris) at the time of impact. This would facilitate 
further research on the rate of interactions, resulting rates of mortality and other fitness-related pathology that is 
required to evaluate population level impacts.  Research should also focus on the incidence of plastic ingestion, 
which appears to be a growing concern, including further examination of the potential toxicological impact of 
micro-plastic in cetaceans. The results of this research would inform the development of actions to prevent and 
mitigate for the impacts of marine debris on cetaceans.   
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