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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:

o Fishing gear, including nets, lines, ropes, traps and all other types of fishing gear;

e  Plastic items; and

e Miscellaneous debris, including fabric, rubber, paper, balloons, polystyrene, glass and unidentified
items.
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Entanglement categories:

e Fishing gear, including nets, lines, ropes, traps and all other types of fishing gear; and
e 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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Figure 1: Number of cetacean species recorded with debris interactions.
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Figure 2: Decadal rates of debris interactions involving cetaceans between 1960 and 2010.
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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 (<Smm) to large plastic sheeting or netting. Exceptional examples included 134 different net
types of up to 16m? 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).

Fishing gear
25%

Plastic
47%

Miscellaneous
28%

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 ef 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 6.50ver 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 ef 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
etal,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 ef 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; Gomerci¢ 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 (4rctocephalus 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 ez 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.

Acknowledgements

Many thanks to the many individuals who responded to our data requests and the stranding network coordinators
from the UK, New Zealand, Israel, Canary Islands, Madeira, Belgium, Reunion Island, Venezuela and Brazil
who provided records of debris interactions. Thanks also to Cristina Fossi, David Laist, David Mattila, Dominic
Grant, Kate Werner, Laura Wakelin, Mark Simmonds, Vicki Cornish and the members of the IWC Intersessional
Group on Plastic Ingestion for their assistance with this study.



(0661 “1v 12 soireq) 0 01 (Suapissv.12 vo.1opnasg) Sreym IO ds[eq
(T1/p0/71 'wiod "s19d NBOJIN 0661 0 (D8
900 pue IN[eA\ 010 ‘uosdaf pue J[[iaLoq) (stydjap snuiydja(q) urydjop uowro))
(T1/70/71 "wwoo "s1ad ne[odIN (D6 (ST s¢
“T10T ST “T10T ‘N4 “010¢ ‘uosdor pue
a[[IABa( ‘600T 7P 12 91RIAUWOD) 1600T P 12 Aad]
6007 “DSAAN ‘600T ‘T[18903)) 8661 “Aue[ozI00)
(G661 P 12 UUBIN ‘1661 IV 1o Z)IeMUDS
{0661 90D pue IN[BM 0661 7V 12 solreq) (smoun.y sdoisan ) urydjop asoudpogq seprurydiog 91990JU0pPO
(I €z @Dst [e10.L 21901SAIN
0 01 [©10 ], 9BPIUB[BQOIN
(600T ‘T[918993))) 00 01 (pui.apw va.1adp)y) opeym S AWSAJ | oeprudeeqoaN
4 01 €10, SePILYILIYOSH
(T10T "ezoqied Q10T "Yo18ISY BIPLISL) 0 v )1
‘0661 ‘SIMIT pue SUIUASH /861 ‘PEOIN Pue d1eH) (sngsnqo.t snpyoLiyossy) Areym Kein SRPINYOLIYOSH
(o1 st (1 zr [e101 depuidoudereqg
(sooz"w (8)6 Dy
2 uoda1ald 9 ‘7007 <P 12 13NeN 000T
“1212 111D ‘€661 ZNMmIe pue KodIe] /361
PBIJA PUB IBH ‘G861 QIBIN ‘G86[ ‘UIoyIme)) (vp.4350.101N0D DUB)dOUGVIDE) STBYM IUIIN
(T1/p0/€1 "Wwod 's15d SOPUOIIBIN 1600 77 @9 0
72 100N 1900 ‘UeWA'] pue B[INEN 1661
‘wWea ], A10A009Y ey Yoeqdwny G861 91BIN) (avy8uvavaou v.21dv3apy) sreym yoeqduny
(0661 *d[BAIIO]N PUE SAOPES) 0 09 (snppsdyd v.aydouaning) sreym urj
(100¢ ‘sndwiry pue souteH) 0 0)1 (uapa vaaydouaving) oreym s opAig
(600T “JoIxeq) 0 01 (snpnosnut v.a2pdouanivg) reym anjg | oepuidoucereq
(D ¥ (D1 [e10], deprudereq
(S861 ‘wromMED) (M1 0 (syp.4gsnv puapjpgnNsT) Aeym WYSLI UIAYINOS
(S00T “1v 12 uOSUYO[ 0661 ‘snery) 0< (D1 (syp1o1)3 PUavIgNZY) SrEYM JYILI ONUBIY YHION
(€661 “AIMOT ‘7661 1 12 O[IYJ) )¢ 0) 0< (sngaousdut vuaDIDE) S[RYM PBIYMOE sepruseeqg 9)001SAN
(s)aouardgay | JuswdSurjuy uonsaguy $3103dg Aiure g JI3pIO

(K11e)10W JO Isned A1
UOI)IRIINUI AIIYM $IdUB)SUI JO
JoquIny) S9IUB)ISUI JO JIqUINN

01d/%9/08

so10ads uBaOLIAD UL SUOTJORISIUI SLIGAP JO SAoUE)SUL Pariodal Jo Joquiny | J[qe[,




o1

(0661 200 pue 1[eM ‘S861 01 (0) €
‘010119, pue souof {0861 ‘AqmaN pue a3ue3o() (1pvp saprouaoooyg) osiodiod s,[jeq epIud0d0yJ
0 (€) 81 [0 sepusoy
(T1/p0/€1 'Wod "s19d SIPUOdIBI 0 (€) 91
{010T v 12 UdSqOIR[ {600T [P 12 ZopuRUId
“9007 v 2 1odwers {6661 1v 12 1STeT “€661
‘ZmIeIN pue A3[die] {0661 90D pue IM[BA) (sdao142.1q v130Y) oreym wads AWFAg
(0661 20D pue 1)[eM 0661 “Iv 12 soLIeq) 0 ()¢ (vuais p180Y) oTeym wIads Jrem(g sepugoy|
(4 (LD oL rero, seprurydjoq
(000T “19300H pue pireg]) 0 )1 (stysouqpp
snyoudy..ouadpT) urgdjop pINeIq-OIYA
(L661 s1eT) 0 )1 (syypviang{ v1pog) TXNONJ,
(600T" 1w 12 €D el 0z
ZOpuRUIdY /00T ‘SIZIURI] {0661 90D pue I[BM ) (vqppoan.ia0o vjjouaps) urydjop pading
(21/50/20 "wiwod "s1d (OX 0z (snyoudyi0400u
O[[LIBD) L661 [P 12 SOLIRY (0661 900 PUe IY[eA) D[y d221q0]H) Sreym joid pauuy-11oyg
(0661 0 (Dv
900 pue IN[BA\ L00T ‘Solreg pue SO[[QIIIN) (s1suauvpa.aq oua;s) urydjop payloo} ysnoy
(800z" 1w (D1 0 v
12 Tode[[IA-ZopnuLiog 00T ‘SIZIUeL] 7007 [P
J2 IOPLIJ-WRYOoYS 0661 90D pue I[ep) (snasii3 sndwp.1) urydjop s,08S1y
(000T 19¥00H pue pireg) 0 01 (vivnuayv vjjaua;g) urgdiop penods [esrdonueg
(0661 “20D pue 0 s (suapinbijqo snysudy.coua3oy)
I[N 19861 [P 72 UBMOD) G961 IV 12 [[OMP[ED) urgdjop papis-aiym oyioed
(0661 20D pue 1a3[eA) 0 0z (sypa.oq s1ydjaposstT)
urydjop ojeym Y11 UIYION
(L661 s1ET) 0 01 (spjowt pjpydasigon) areym jond pouuy-3uo
(000T “IYOOH puE pireq :G86 [ UIOIMED) 0)1 0)1 (v2.40 snu12.4()) S[RYM II[[TY
(S00T “Aayssog 1000T ‘dPuIEA\ puE oney)) 01 0 (snounpv sdoisan )
urydjop asouapoq syyroed-opug
(2661 ‘sowon pue 3s1e0) 0 01 (s1suounng pyp1og) ulyd[op JOALI BUBIND
(600T “'[v 12 ZopuBRUID]) 0 01 (12s0y stydjapousSpT) uyd|op s 10SeL]
(S)9oudi9)oy | Judwd[Suryuy uonsaguy $3199dg Apure g I3pIQ

(S1eyaow o asned A1
UOI)IRIINUI AIIYAM SIIUB)SUI JO
JquIny) SIIUL)ISUT JO JIGUINN

01d/%9/08




I

0 (@ ¢s 2101 depiydiz
(6661 ‘uosueH pue ID[[eA) 0 )1 (11282ul23s uopajdosapy) sreym payeaq s,1o3oulag
(010T ‘uosdaf pue d[[1ALd(T) 0 0)1 (suap1q uopojdosapy) sreym paeaq s,£qIomog
(o10T 0 ()¢ (smpvpndwm
‘uosdaf pue o[[IaLd( {000 TONOOH pue pireq) UOP0042dAET) Areym ISOUI[1I0q WISYIION
(0661 90D Pue I[BA\ ‘600 [P 12 ZOPUBUID]) 0 0t (snavdo.ana uopajdosapy) aeym paseaq SIeAIdD)
(T1/40/C1 "wwod "s1ad WAy °£00T 7V 0 @z
J2 SOJUES 900 7P 12 I1RIAWOD) 107 9901
pue SOJuES ‘0007 7P 12 W[AU0] L6611V 12 MO
{0661 90D pue I[BM 0661 “QIBH Put I1S0,) (srps0.41400 sniydiyz) sreym paxeaq s,Io1AN))
(0661 “20D pur IN[BA ‘6661 “INZIEZ PUE IY2IS) 0 ¢ (staysoisuap
uopajdosapy) oareym paseaq s[[Iaure[g
(0661 *00D pue INeA) 0 (0) 1€ (1p1pq snip.ap.1og) S[eyM PAYeIq S,pIreg oepriydiz
0 (0) 0¢ g0 oeprrodojuod
(110T 0 (0) o€
“Ip 12 O1OUNUR(] L66] ‘10ssed ‘7861 ‘Opauld) (1o1110u101q v110dOJUO) UTY[OP BUBOSIOURT] oepiuiodojuog
(¢ (S) ev [E10 ], 9epLIQSAYJ
(T1/40/47 "wiwod “s1ad s193joeH T1/50/20 (0 ¢ () e
‘wwod 's1od of[ue) {1107 7P 12 [OLIBZZBIN
$600C 1P 12 I00IN ‘600T [V 12 ZopuRUId
*600T ‘SAIAN 800 ‘UOISSIIIIO)) SUI[EYA\
[RUONRUINU] 00T [[SPULH PUB SUBAH :L661 IS
5661 ‘Pouads (ZE61 v 12 S[BIA (0661 UdSHAqUIET]
0661 90D pue IN[BA (0661 “O[BILION
pue dA0peS (/861 ‘UYOY pue ‘UdsIIdqUILT]
{9861 ‘OIe[D puUR UILBN G861 “OIBIN) (snypydaso.1opw 123254y J) dreym uadg JepLIgASAYJ
) s (€) € 810 QBPIUd00TJ
(Z10T ‘wolo1g oAnenTU] @)+ (©) 6l
SIENS ISOMUMON ‘0107 7P 12 lujowo3og 10T
‘uosdar pue 9[[1aBI( L00Z 1P 12 AeUO], ‘0007
‘I0OOH pue pareq 7661 ‘ofiofeae] pue uro[olsey]
0661 20D pue IN[[BM /861 ‘PEOIN pPue dIeH) (vuaoooyd puaoooy ) ssiodiod moqiey
(000T “IOOH pue pireg) 0 01 (saprouansoyd pusosoydoapy) sstodiod ssaur]
(S)9oudi9)oy | Judwd[Suryuy uonsaguy $3199dg Aprure g I3pIQ

(S1eyaow o asned A1
UOI)IRIINUI AIIYAM SIIUB)SUI JO
JquIny) SIIUL)ISUT JO JIGUINN

01d/%9/08




4!

LT S 144 8¢ 1810, 83983130
€1 6 w 0€ J9op.ro-qns
10j [€)0)-qNS
0 0 0 L epnydiz
0 0 001 I oepiurodojuod
001 ! 001 I oBpLIgYAsAYJ
6C 4 194 € SBPIU2030Yd
0 0 001 4 SRR |
L1 9 144 91 oeprurydjo | s930003U0PO
44 9 LS 8 19pJao-qns
10j [€)0)-qNnS
0 0 001 I SBPIUSE[BqOIN
001 I 001 I SBPIYILIYOSY
94 C 0s 14 oepLiojdousereq
SL € 0S C Jeprusefeyq $91001SAN
(%) $3199ds Jo Joquuny (%) sa19ads jo raquinN Amureq J3pJao-qng
Aqurey jo uonprodoag Aqurey jo uonprodoag
JudUd[3UBIUY uonsasug

"SUOIJORINUL SLIGIP 3Im pajrodal Jopio pue AJrwre Jod saroads Jo zoquiny :z 9[qe],

(1) Ls (z¢) st [e10] B2ORID)
02 v (0€) LT €10, 919503U0PO
(S)3duda9J3y | IudwI[SurIUY uonsaguy saradg Aqrure g I3pIQ

(S1eyaow o asned A1
UOI)IRIINUI AIIYAM SIIUB)SUI JO
JquIny) SIIUL)ISUT JO JIGUINN

01d/%9/08




SC/64/E10

References
Andrady, A. L. 2011. Microplastics in the marine environment. Marine Pollution Bulletin 62:1596-1605.

Backhurst, M. and Cole, R. 2000. Subtidal benthic marine litter at Kawau Island, north-eastern New Zealand.
Journal of Environmental Management 60:227-237.

Baird, R. W. and Hooker, S. K. 2000. Ingestion of plastic and unusual prey by a juvenile harbour porpoise.
Marine Pollution Bulletin 40:719-720.

Barboza, T. 2012. Team attempting to free gray whale entangled in fishing gear. L 4 Times. [ Available at
http://1atimesblogs.latimes.com/lanow/2012/03/team-to-attempt-rescue-of-gray-whale-tangled-in-fishing-
gear.html; accessed May 2012]

Barnes, D. K., Galgani, F., Thompson, R. C. and Barlaz, M. 2009. Accumulation and fragmentation of plastic
debris in global environments. Philosophical transactions of the Royal Society of London. Series B, Biological
sciences 364:1985-98.

Barros, N. B., Gasparini, J. L., Barbosa, L. A., Netto, R. F. and Moraes. S. 1997. Ingestdo de plastico como
provavel causa mortis de uma baleia-piloto-de-peitorais-curtas, Globicephala macrorhynchus Gray, 1846, no
litoral do estado do Espirito Santo. Page 336 in Anais do 70 Congresso Nordestino de Ecologia. I1héus, Bahia,
Brazil.

Barros, N. B., Odell, D. K. and Patton, G. W. 1990. Ingestion of plastic debris by stranded marine mammals
from Florida. Page 746 in R. S. Shomura and M. L. Godfrey (eds). Proceedings of the Second International
Conference on Marine Debris. U. S. Dep. Commer., NOAA Tech. Memo. NMFS, NOAA-TM-NMFS-SWFSC-
154, Honolulu, Hawaii.

Bassoi, M. 1997. Avaliagdo da dieta alimentar de toninha, Pontoporia blainvillei (Gervais and D’ Orbigny,
1844), capturadas acidentalmente na pesca costeira de emalhe no sul do Rio Grande do Sul. FURG, Rio Grande,
Bachelor Thesis, 68p.

Baxter, A. 2009. Blue whale reveals a sobering reminder about the threats of marine debris. Bycatch
Communication Network Newsletter:5-6.

Bermudez Villapol, L., Sayegh, A., Rangel, M., Camila, M., Londofio, R., Vera, N. 2008. Notes on the presence
of Risso’s dolphin, Grampus griseus, in Venezuelan waters. Revista Cientifica UDO Agricola 1812:163-170.

Bogomolni, A., Pugliares, K., Sharp, S., Patchett, K., Harry, C., LaRocque, J., Touhey, K. and Moore, M. 2010.
Mortality trends of stranded marine mammals on Cape Cod and south eastern Massachusetts, USA, 2000 to
2006. Diseases of Aquatic Organisms 88:143-155.

Bossley, M. (2004/5). The last word: tangled up in blue. Nature Australia 28.

Fertl, C., Schiro, A. J., Collier, S. and Worthy, G. A. J. 1997. Stranding of a Cuvier's beaked whale (Ziphius
cavirostris) in southern Texas, with comments on stomach contents. Gulf of Mexico Science 2:92-93.

Caldwell, M. C., Caldwell, D. K. and Siebenaler, J. B. 1965. Observations on captive and wild Atlantic
bottlenosed dolphins, Tursiops truncatus, in the northeastern Gulf of Mexico. Los Angeles City Museum
Contributions in Science 91:1-10.

Cascadia Research. 2010. Examination of gray whale from west Seattle reveals unusual stomach contents but no
definitive cause of death. [Available at http://www.cascadiaresearch.org/W Seattle-ER.htm., accessed May 2012]

Cassoff, R., Moore, K., McLellan, W., Barco, S. Rotsteins, D., Moore, M. and Rotstein, D. 2011. Lethal
entanglement in baleen whales. Diseases of Aquatic Organisms 96:175-85.

Cawthorn, M. W. 1985. Entanglement in, and ingestion of, plastic litter by marine mammals, sharks, and turtles
in New Zealand waters. Pages 336-343 in Shomura, R. S. and Yoshida, H. O. (eds). Proceedings of the
Workshop on the Fate and Impact of Marine Debris. National Marine Fisheries Service, NOAA, Honolulu,
Hawai‘i.

13



SC/64/E10

Ceccarelli, D. M. 2009. Impacts of plastic debris on Australian marine wildlife. 83pp. Report by C&R
Consulting for the Department of the Environment, Water, Heritage and the Arts.

Chatto, R., and R. M. Warneke. 2000. Records of Cetacean Strandings in the Northern Territory of Australia.
The Beagle, Records of the Museum and Art Galleries of the Northern Territory. 16:163.

Citta, J., Quakenbush, L., George, J., Brower, H., Small, R. and Heidi-Jorgensen, M. 2011. Does the winter
range of bowhead whales overlap commercial fisheries in the Bering Sea? 19th Biennial Conference on the
Biology of Marine Mammals.

Cornish, V., Willig, J. and Senner, S. 2011. Marine debris: more than a low-grade fever for marine mammals and
sea turtles. Pages 604-608 in Carswell, B., McElwee, K., Morison, S., (eds). Technical Proceedings of the Fifth
International Marine Debris Conference. National Oceanic and Atmospheric Administration Technical
Memorandum NOS-OR&R-38, Honolulu, Hawai‘i.

Cowan, D. F., Walker, W. A. and Brownell, R. L. 1986. Pathology of small cetaceans stranded along southern
California beaches. Pages 323-367 in Bryden, M. M. and Harrison, R., (eds). Research on Dolphins. Clarendon
Press, Oxford.

Croxall, J. P., Rodwell, S. and Boyd, L. L. 1990. Entanglement in man-made debris of Antarctic fur seals at Bird
Island, South Georgia. Marine Mammal Science 6:221-233.

Deaville, R. and Jepson, P. D. 2010. Final Report for the period 1st January 2005 — 31st December 2010: UK
Cetacean Strandings Investigation Programme. 98pp.

Degange, A. R., and T. C. Newby. 1980. Mortality of seabirds and fish in a lost salmon driftnet. Marine
Pollution Bulletin 11:322-323.

Denuncio, P., Bastida, R., Dassis, M., Giardino, G., Gerpe, M. and Rodriguez, D. 2011. Plastic ingestion in
Franciscana dolphins, Pontoporia blainvillei (Gervais and d’Orbigny, 1844), from Argentina. Marine Pollution
Bulletin 62:1836-41.

De Pierrepont, J., Dubois, B., Desormonts, S., Santos, M. and Robin, J. 2005. Stomach contents of English
Channel cetaceans stranded on the coast of Normandy. Journal of the Marine Biological Association of the UK
85:1539-1546.

Derraik, J. G. B. 2002. The pollution of the marine environment by plastic debris: A review. Marine Pollution
Bulletin 44:842-52.

Donohue, M. J., Boland, R. C., Sramek, C. M. and Antonelis, G. A. 2001. Derelict fishing gear in the
northwestern Hawaiian Islands: Diving surveys and debris removal in 1999 confirm threat to coral reef
ecosystems. Marine Pollution Bulletin 42:1301-12.

Eriksson, C. and Benton, H. 2003. Origins and biological accumulation of small plastic particles in fur seals
from Macquarie Island. Ambio 32:380-384.

Evans, K., and M. Hindell. 2004. The diet of sperm whales (Physeter macrocephalus) in southern Australian
waters. ICES Journal of Marine Science 61: 1313-1329

Fernandez, R., Santos, M.B., Carrillo, M., Tejedor, M., Pierce, G. J. 2009. Stomach contents of cetaceans
stranded in the Canary Islands 1996-2006. Journal of the Marine Biological Association of the UK 89:873.

Fisheries and Oceans Canada, 2008. Recovery Strategy for the Northern and Southern Resident Killer Whales
(Orcinus orca) in Canada. Species at Risk Act Recovery Strategy Series. Fisheries and Oceans Canada, Ottawa,
ix+81pp

Florida Atlantic University. 2012. Dolphins entangled in fishing line increasingly common in Indian River
Lagoon. [Available at http://www.fau.edu/hboi/irldolphinentanglements.php; accessed May 2012]

Fossi, M. C., Guerranti, C., Coppola, D. Panti, C., Gianetti, M., Maltese, S., Marsili, L. and Minutoli, R. 2012.
Preliminary results on the potential assumption of microplastics by Mediterranean Fin whale: the use of
phthalates as a tracer. SETAC World Congress. Berlin.

14



SC/64/E10

Foster, N.R. and Hare, M. P. 1990. Cephalopod remains from a Cuvier’s beaked whale (Ziphius cavirostris)
stranded in Kodiak, Alaska. Northwestern Naturalist 71:49-51.

Fowler, C. W. 1987. Marine debris and northern fur seals: a case study. Marine Pollution Bulletin 18:326-335.

Frantzis, A. 2007. Fisheries interaction with cetacean species in Hellas. Pages 274-278 in Papaconstantinou, C.,
Zenetos, A., Tserpes, G. and Vassilopoulou, V., (eds). State of the Hellenic Fisheries. Athens Hellenic Centre for
Marine Research.

Geise, L. and Gomes, N. 1992. Ocorréncia de Plastico no estdmago de um golfinho, Sotalia guianensis (Cetacea,
Delphinidae). Pages 26-28 Proceedings of the Tercera Reun. Trab. Esp. Mam. Aquat. Am. del Sur. Montevideo.

Gill, A., Reid, R. J. and Fairbairns, B. R. 2000. Photographic and strandings data highlighting the problem of
marine debris and creel rope entanglement to minke whales (Balaenoptera acutorostrata) and other marine life
in Scottish waters. Pages 173-178 in Evans, P. G. H., Pitt-Aiken, R. and Rogan, E., (eds). European Research on
Cetaceans. European Cetacean Society, Cork, Ireland.

Goldberg, E. D. 1997. Plasticizing the seafloor: An overview. Environmental Technology 18:195-201.

Goldstein, M. C., Rosenberg, M. and Cheng, L. 2012. Increased oceanic microplastic debris enhances
oviposition in an endemic pelagic insect. Biology Letters. Published online before print. Available at
http://rsbl.royalsocietypublishing.org/content/early/2012/04/26/rsbl.2012.0298; accessed May 2012]

Gomeréi¢, H. D., Gomer¢i¢, M. D., Gomer¢ié, T., Luci, H., Dalebout, M., Galov, A., Skrti, D., Urkovi, S.
Vukovi, S. and Huber, D. 2006. Biological aspects of Cuvier’s beaked whale (Ziphius cavirostris) recorded in
the Croatian part of the Adriatic Sea. European Journal of Wildlife Research 52:182-187.

Gomer&ié, M., Galov, A., Gomeréi¢, T., Skrti¢, D., and H. Curkovié, S., Lucié, H., Vukovié, S., Arbanasi¢, H.,
Gomer¢i¢. 2009. Bottlenose dolphin (Tursiops truncatus) depredation resulting in larynx strangulation with gill-
net parts. Marine Mammal Science 25:392-401.

Gorzelany, J. 1998. Unusual deaths of two free-ranging Atlantic bottlenose dolphins (Tursiops truncatus) related
to ingestion of recreational fishing gear. Marine Mammal Science 14:614-617.

Gregory, M. R. 1996. Plastic “scrubbers” in hand cleansers: a further (and minor) source for marine pollution
identified. Marine Pollution Bulletin 32:867-871.

Gregory, M. R. 2009. Environmental implications of plastic debris in marine settings -entanglement, ingestion,
smothering, hangers-on, hitch-hiking and alien invasions. Philosophical Transactions of the Royal Society of
London. Series B, Biological Sciences 364:2013-25.

Haines J. A. and Limpus C. J. (2000) Marine wildlife stranding and mortality database annual report 2000.
II. Cetaceans and pinnipeds. Research Coordination Unit, Parks and Wildlife Strategy Division, Queensland
Parks and Wildlife Service, Brisbane

Hare, M. P., and Mead, J. G. 1987. Handbook for determination of adverse human-marine mammal interactions
from necropsies. Seattle. U.S. Department of Commerce, Northwest and Alaska Fisheries Center. NWAFC
Processed Report 8§7-06:35.

Henderson, J. R. 2001. A Pre- and Post-MARPOL Annex V summary of Hawaiian Monk Seal entanglements
and marine debris accumulation in the Northwestern Hawaiian Islands, 1982-1998. Marine Pollution Bulletin
42:584-589.

Heyning, J. E. and Lewis, T. D. 1990. Entanglements of baleen whales in fishing gear off southern California.
Report of the International Whaling Commission:427-431.

Humpback Whale Recovery Team. 1991. Final recovery plan for the humpback whale Megaptera novaeangliae.
115pp.

International Whaling Commission. 2008. Annex J: Report of the sub-committee on estimation of bycatch and
other human- induced mortality. Report of the International Whaling Commission:8pp.

International Whaling Commission. 2010. Report of the workshop on welfare issues associated with the
entanglement of large whales. Report of the International Whaling Commission:1-33.

15



SC/64/E10

Jacobsen, J. K., Massey, L. and Gulland. F. 2010. Fatal ingestion of floating net debris by two sperm whales
(Physeter macrocephalus). Marine Pollution Bulletin 60:765-7.

Johnson, A. J., Salvador, G., Kenney, J., Robbins, J., Kraus, S., Landry, S. and Clapham, P. 2005. Fishing gear
involved in entanglements of right and humpback whales. Marine Mammal Science 21:635-645.

Johnson, S. W. 1994. Deposition of trawl web on an Alaska beach after implementation of MARPOL Annex V
legislation. Marine Pollution Bulletin 28:477-481.

Jones, L. L. and Ferrero, R. C. 1985. Observations of net debris and associated entanglements in the North
Pacific Ocean and Bering Sea, 1978-84. Pages 183-196 in Shomura, R. S. and Yoshida, H. O. (eds). Proceedings
of the Workshop on the Fate and Impact of Marine Debris. National Marine Fisheries Service, NOAA,
Honolulu, Hawai‘i.

Kastelein, R. A. and Lavaleije, M. S. S. 1992. Foreign bodies in the stomach of a female harbour porpoise
(Phocoena phocoena) from the North Sea. Aquatic Mammals 18:40-46.

Katsanevakis, S. 2008. Marine debris, a growing problem: Sources, distribution, composition and impacts. Pages
53-100 in T. N. Hofer, (ed.). Science. Nova Science Publishers Inc.

Katsanevakis, S., and Verriopoulos, G. 2007. Effect of marine litter on the benthic megafauna of coastal soft
bottoms: A manipulative field experiment. Marine Pollution Bulletin 54 (6): 771-8

Knowlton, A. R., and Kraus, S. D. 2001. Mortality and serious injury of northern right whales (Eubalaena
glacialis) in the western North Atlantic Ocean. Journal of Cetacean Research and Management:193-208.

Kraus, S. D. 1990. Rates and potential causes of mortality in North Atlantic right whales (Eubalaena glacialis).
Marine Mammal Science 6:278-291.

Laist, D. W. 1995. Marine debris entanglement and ghost fishing: A cryptic and significant type of bycatch.
Pages 33-39 in Proceedings of the Solving Bycatch Workshop: Considerations for Today and Tomorrow, 25-27
September 19995, Seattle WA. Report No. 96-03. Alaska Sea Grant College Program, Fairbanks AK.

Laist, D. W. 1997. Impacts of Marine Debris: Entanglement of marine life in marine debris, including a
comprehensive list of species with entanglement. Pages 99-139 in Coe, J.M. and Rogers, D. B. (eds). Marine
Debris - Sources, Impacts and Solutions. Springer-Verlag, New York.

Laist, D. W., Coe, J. and O’Hara, K. 1999. Marine debris pollution. Page 342-366 in Twiss, J.R. and Reeves, R.
R. (eds). Conservation and Management of Marine Mammals. Smithsonian Institution Press.

Lambertsen, R. H. 1990. Disease biomarkers in large whales of the North Atlantic and other oceans. Pages 395-
417 in McCarthy, J. F. and Shugart, L.R., (eds). Biomarkers of environmental contamination. Lewis Publishers,
CRC Press, Florida.

Lambertsen, R.H. and Kohn, B. A. 1987. Unusual multisystemic pathology in a sperm whale bull. Journal of
Wildlife Diseases 23:510-514.

Lelis, L. 2012. Discarded fishing line threatens dolphins, other animals. Orlando Sentinel. [Available at
http://articles.orlandosentinel.com/2012-01-11/news/os-dolphin-fishing-line-entanglement-20120111_1_wendy-
noke-durden-bottlenose-dolphin-monofilament; accessed May 2012]

Levy, A. M., Brenner, O., Scheinin, A., Morick, D., Ratner, E., Goffman, O. and Kerem, D. 2009. Laryngeal
snaring by ingested fishing net in a common bottlenose dolphin (Tursiops truncatus) off the Israeli shoreline.
Journal of Wildlife Diseases 45:834-838.

Lowry, L. 1993. Foods and feeding ecology. Pages 201-238 in Bums, J. J., Montague, J. J., Cowles, C.J., (eds).
The Bowhead Whale. The Society for Marine Mammology.

Mactayden, G., Huntinton, T. and Cappell, R. 2009. Abandoned, lost or otherwise discarded fishing gear. UNEP
Regional Seas Reports and Studies, No.185;FAO Fisheries and Aquaculture Technical Paper, No. 523. Rome,
UNEP/FAO. 115p.

16



SC/64/E10

Mann, J., Smolker, R. A. and Smuts, B. B. 1995. Responses to calf entanglement in free-ranging bottlenose
dolphins. Marine Mammal Science 11:100-106.

Martin, A.R. and Clarke, M. R. 1986. The diet of sperm whales (Physeter macrocephalus) captured between
Iceland and Greenland. Journal of the Marine Biological Association of the UK 66:779-790.

Martineau, D., Lemberger, K., Dallaire, A., Labelle, P., Lipscomb, T., Michel, P., Mikaelian, I. 2002. Cancer in
wildlife, a case study: Beluga from the St. Lawrence estuary, Québec, Canada. Environmental Health
Perspectives 110:285-92. National Institute of Environmental Health Science.

Mate, B. R. 1985. Incidents of marine mammal encounters with debris and active fishing gear. Pages 453-458 in
Shomura, R. S. and Yoshida, H. O. (eds). Proceedings of the Workshop on the Fate and Impact of Marine
Debris. National Marine Fisheries Service, NOAA, Honolulu, Hawai‘i.

Mattila, D. K. and Lyman, E. 2006. A note on the entanglement of large whales in marine debris. Unpublished
report to the Scientific Committee of the International Whaling Commission: SC/58/BC2.

Mauger, G., Kerleau, F., Robin, J.P., Dubois, B., De Pierrepont, J.F., De Meersman, P. and Custers, 1. 2002.
Marine debris obstructing stomach of a young minke whale (Balaenoptera acutorostrata) stranded in Normandy,
France. American Cetacean Society International Conference. Seattle.

Mazzariol, S., Guardo, G., Petrella, A. 2011. Sometimes sperm whales (Physeter macrocephalus) cannot find
their way back to the high seas: a multidisciplinary study on a mass stranding. PLoS ONE 6(5): €19417.
doi:10.1371/journal.pone.0019417

McCauley, S. J. and Bjorndal, K. A. 1999. Conservation implications of dietary dilution from debris ingestion:
Sublethal effects in post hatchling loggerhead sea turtles. Conservation Biology 13:925-929.

Meirelles, A. C. and Barros, R. 2007. Plastic debris ingested by a rough-toothed dolphin, Steno bredanensis,
stranded alive in northeastern Brazil. Biotemas 20:127-131.

Moore, E., Lyday, S., Roletto, J., Litle, K., Parrish, J., Nevins, H., Harvey, J., Mortenson, J., Greig, D., Piazza,
M., Hermance, A., Lee, D., Adams, D., Allen, S. and Kell, S. 2009. Entanglements of marine mammals and
seabirds in central California and the north-west coast of the United States 2001-2005. Marine Pollution Bulletin
58:1045-51.

Moore, M., Bogomolni, A., Bowman, R., Hamilton, P., Charles, T., Knowlton, A., Landry, S., Rotstein, D. and
Touhey, K. 2006. Fatally entangled right whales can die extremely slowly. Oceans'06 MTS/IEEE-Boston,
Massachusetts September 18-21, 2006 - ISBN: 1-4244-0115-1, 3 pp

National Marine Fisheries Service. 2009. Sperm whale (Physeter macrocephalus), 5-year review: Summary and
Evaluation. 44pp [Available at http://www.nmfs.noaa.gov/pr/pdfs/species/spermwhale_Syearreview.pdf;
accessed May 2012]

National Marine Fisheries Service Center, 2009. Bottlenose dolphin (Tursiops truncatus): Indian River Lagoon
Estuarine System Stock. 9pp. [Available at http://www.nmfs.noaa.gov/pr/pdfs/sars/ao2009dobn-irles.pdf;
accessed May 2012]

National Research Council. 2008. Tackling Marine Debris in the 21st Century. The National Academies Press.
Washington, D. C. 206pp.

Northwest Straits Initiative Project. 2011. Numbers of live and dead animals by species encountered in derelict
fishing gear in the Puget Sound. [Available at
http://www.derelictgear.org/uploads/pdf/Derelict%20Gear/DGSpecies.pdf; accessed May 2012]

Philo, L., George, J. and Albert, T. 1992. Rope entanglement of bowhead whales (Balaena mysticetus). Marine
Mammal Science 8:306-311.

Pinedo, M. C. 1982. Analises dos conteudos estomacais de Pontoporia blainvillei e Tursiops gephyreus na zona
estuarial e costeira de Rio Grande, RS, Brazil. Universidade do Rio Grande, Brasil.

17



SC/64/E10

Poncelet, E., van Canneyt, O. and Boubert, J. J. 2000. Considerable amount of plastic debris in the stomach of a
Cuvier’s beaked whale (Ziphius cavirostris) washed ashore on the French Atlantic coast. European Research on
Cetaceans 14:44-47.

Sadove, S., Morreale, S. 1990. Marine mammal and sea turtle encounters with marine debris. Pages 2-7 in
Shomura, R. S. and Godfrey, M. L. (eds). Proceedings of the Second International Conference on Marine Debris.
U .S . Dep. Comer., NOM Tech Memo. NMFS, NoAA-YH-NMFS-S~FSC-1541.9 90, Honolulu, Hawai‘i.

Santos, M., Martin, V., Arbelo, M., Fernandez, A., Pierce, G. 2007. Insights into the diet of beaked whales from
the atypical mass stranding in the Canary Islands in September 2002. Journal of the Marine Biological
Association of the UK 87:243.

Santos, M., Pierce, G., Herman, J., Lopez, A., Guerra, A., Mente, E., Clarke, M. 2001. Feeding ecology of
Cuvier’s beaked whale (Ziphius cavirostris): A review with new information on the diet of this species. Journal
of the Marine Biological Association of the UK 81(4): 687-694

Schwartz, M., Hohn, A. and Bernard, H. 1991. Stomach contents of beach cast cetaceans collected along the San
Diego county coast of California, 1972-1991. Fisheries Science: 1972-1991.

Secchi, E. and Zarzur, S. 1999. Plastic debris ingested by a Blainville’s beaked whale, Mesoplodon densirostris,
washed ashore in Brazil. Aquatic Mammals 25:21-24.

Sheavly, S. B. and Register, K. 2007. Marine Debris & Plastics: Environmental concerns, sources, impacts and
solutions. Journal of Polymers and the Environment 15:301-305.

Shoham-frider, E., Amiel, S., Roditi-elasar, M. and Kress, N. 2002. Risso’s dolphin (Grampus griseus) stranding
on the coast of Israel (eastern Mediterranean). Autopsy results and trace metal concentrations.The Science of the
Total Environment 295:157-166.

Simmonds, M. P. 2011. Eating plastic: A preliminary evaluation of the impact on cetaceans of ingestion of
plastic debris. Submission to the IWC Scientific Committee: 1-14.

Spence, L. 1995. The death of a whale: using a stranding incident for public education. Pages 36-37 inJ. C.
Clary (ed). Third International Conference on Marine Debris. NOAA-TM-NMFS- AFSC-51, Department of
Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Miami,
Florida.

Stamper, M. A., Whitaker, B. and Schofield, T. 2006. Case study: Morbidity in a pygmy sperm whale (Kogia
breviceps) due to ocean-bourne plastic. Marine Mammal Science 22:719-722.

Tarpley, R. J. and Marwitz, S. 1993. Plastic debris ingestion by cetaceans along the Texas coast: two case
reports. Aquatic Mammals 19:93-98.

Taylor, B., Martinez, M., Gerrodette, T., Barlow, J. and Hrovat, Y. 2007. Lessons from monitoring trends in
abundance of marine mammals. Marine Mammal Science 23:157-175.

Teuten, E., Rowland, S., Galloway, T. and Thompson, R. 2007. Potential for plastics to transport hydrophobic
contaminants. Environmental Science & Technology 41:7759-7764.

Tonay, A. M., Dede, A., Oztiirk, A. and Oztiirk, B. 2007. Stomach content of harbour porpoises (Phocoena
phocoena) from the Turkish western Black Sea in spring and early summer. Rapp. Comm. int. Mer Medit.:616.

Trouwborst, A. 201 1. Managing marine litter: Exploring the evolving role of International and European Law in
confronting a persistent environmental problem. Merkourios: Utrecht Journal of International and European
Law 27:4-18.

UNEP. 2005. Marine Litter, An analytical overview.

Viale, D., Verneau, N and Tison, Y. 1992. Stomach obstruction in a sperm whale beached on the Lavezzi
islands: Macropollution in the Mediterranean. Journal de Recherche Océanographique 16:100-102.

18



SC/64/E10

Walker, W. A. and Coe, J. M. 1990. Survey of Marine Debris Ingestion by Odontocete Cetaceans. Pages 2-7 in
Shomura, R. S. and Godfrey, H. L., (eds). Proceedings of the Second International Conference on Marine Debris.
U.S. Dep. Comer., NOAA Tecli. Memo. NNFS. NOM-TH-NHFS-SWFSC-15, Honolulu, Hawai’i.

Walker, W. and Hanson, M. 1999. Biological observations on Stejneger’s beaked whale Mesopledon stejnegeri,
from strandings on Adak Island, Alaska. Marine Mammal Science 15:1314-1329.

Williams, R., Ashe, E. and O’Hara, P. 2011. Marine mammals and debris in coastal waters of British Columbia,
Canada. Marine Pollution Bulletin 62:1303-16.

Williams, R., Gero, S., Bejder, L., Calambokidis, J., Kraus, S., Lusseau, D., Read, A. and Robbins, J. 2011.
Underestimating the damage: Interpreting cetacean carcass recoveries in the context of the Deepwater

Horizon/BP incident. Conservation Letters 4:228-233.

Yamashita, R. and Tanimura, A. 2007. Floating plastic in the Kuroshio current area, western North Pacific
Ocean. Marine Pollution Bulletin 54:485-8.

19



0C

‘Burddiys
woJj uonnyjod suLIew 0} PIEIAI Ul SUOIIUIAUOD JUBAS[RI JO UOIBOIIIIEI Y} pUe VdD JHAN 9y Jo souenodun oy sasiseydwe uoneyuswojduy
Jo ue[qd 3mgsauueyof oy ‘95eMIS 29 SO)SeM PI[OS JO JUIWATBUBW PUNOS A[[BIJUSWUOIIAUD PUB SUBJ0 3y} Jo uonosoid uo siojdeyo sopnjour
3] "SJUSWIUIAAOS pue WIISAS SUONEBN PU() Y} JO suoneziuesio Aq uonde [ed0] pue Jeuoneu ‘eqo[s 10j ued sArsudya1dwod e S1 [Z epuoly

(2007) vonejuswadwy jo
ue[d SINQSOUULYO[ Y} PuB [ BPUIFY

'S9OINOS PISeq-pue] WoIj SAZILYISIP (9661) 1090301
J9A09 jou so0p nq swioe[d pue ‘Perome ‘sjassoa 0} sorddy -1s1] paprwiad € 10§ 3dooxd ‘eos je dysem Jo Jurdwnp 91eIOqIAp [[B SIOISAY pue uonjuaAauo)) Jurdung uopuo| oy,
(S661) uoneie[2q

. o1 Jo Bu1jodda. pup uo11221j0d Sulpnjoul JUdwWIVUDUL S1 Ul SJUIUIIA0LdUIL pUb 2)SHM
p1j0s fo uoyv.iouad ayj Jo uononpaL 40 uoyuaaa.Ld ay] Aq JUDUWUOLIAUD [DISDOD PUD dULIDWL Y] SUIYOVL 2131] JO Junoww ayj Aaunolfiusis
20mpa4,, 0) SI SIANDA[QO JY) JO SUQ 'SIIINOS PIsSeq-PuR| WOJJ SBas dY) 0} peol juemnjod Sy} 2oNPaIl 0} UONDR I0J Padu dy) SYIIY3IY
‘SOIIAIIOR PIseQ-puB| AQ Pasned JUSWIUOIIAUS JULIBW PUB [B)SBOD U} JO UONEPRIZIP 9Y) JudAdld pue 91e3niw 0) Uonde I0J JIOMIWRI]

uoiBuIyse AN oY) pue (VJ0) SONIANOY
paseq-pue] WoJ JUSWUOIIAUF
SULIRIA 91} JO UOT109)01J )

I0J uonOY Jo swwe1doid [8qo[D JANN

‘uonn[jod ouLIEW [0JUOS PULR IONPAI 0] UONIE 0] UONEB[AI Ul
s)a81e) sopnjoul pue {(qgD) ANSIOAI( [eI1S0[01g UO UOHUIAUOD) N[) U} JO Med ST A)ISIOAIPOI] [8ISEO)) PUR QULIEJA UO 9JEPURIA BlIENe[ Y],

(S661) depUEA BLIRNE[ 3U) PUe (7661)
AYNSI9A1(] [€0130[01g UO UOHIUIAUO))

“SOLIEPUNOQ [BUOT)BU SSOIOL SI)SEM JO JUSWIAOUL 10J SULYILI) PUE JUISUOD
‘20110U 10J S)USWIAIINbAI IIM s9)sem snoplezey Jo jjodxo pue joduwir oy uo suonrpuod sasodw] ‘sornunod padojoasp ssof 01 padojoaap
woly Ajrenonied ‘SUOHBU U09MIdq (SAISOLIOD JO OIX0) ‘d[qeuiie[) ‘dAIsO[dXd "°9) 9)Sem snoplezey JO SJUSWUIAOW O} 99NPaI 0} paudisog

(z661) uonuaAuo) [aseq

" §224N0S Paspq-pun] wio.if uonnjjod j04Juod
pup 2onpa. u24a2.4d 0] ALiDSS202U S2ANSDIUL [ID ‘S2131]1GDADI A12Y] YIIM 20UDP.L02OD Ul pup ‘Ajpuiof 10 Appnpiaipur dopp pmoys saipjs,, yey}
SI SUOT)EPUAWITOAI A} JO AUQ "SI0INOS PIseq-pue| woiy uonn[jod jsureSe JUSWUOIIAUD dULILW ) JO uonodoid ay} 10 uone[sI3a] [euoneu
puUE SJUQWAISe [e1ole[nw pue [euor3al ‘[eroreiq eudoidde Jurdooaap Jo ssoo01d oy3 ur WAY) ISISSE 0} SJUSWUIIAOS 0} SUOT)BPUIUIIOIIY

($861) saomog

poseq-pue| woyj uonn[od jsurese
aﬁuaﬁob\wﬁm DGCNE uﬂa ,HO QOEoquHm
dY) 10J saurjapIno [eanuojn JANN

"S90INOS paseq
-pUE| PUE S[ISSOA WO} JUSUIUOIAUD dULIEW 3y} Jo uonnjjod [onuod pue oonpar ‘yuaadid o3 suone[ndar pue smey ydope 03 saye)s uodn s[e)

(z861) (SOTONN)
mom uﬂu ,«O BNA oau ,HO QOEEDNVEOQ ZD

"uB90 Ay} 0juI 9Feqles Aue Jo oFreyosip jo uoniqryoid [exouasd e A[dde 03 010z ur papuowry
“I0JOLNS ATk S[OJUOD dIoYM Sealy [e1oadg Jo uoneudisop 10j sopraoid pue sonioe) uondasar adeqres opraoid o) sjeuruio) pue syod sarmbax
0S|V 'SOLIUNOd AIojeuSis Jo siojem UI UaUm SIY} MO[[OJ jsnw suoneu AlojeuSis-uou woly sdiys o[Iym sidjem [[e ul siy) £q opIqe 0} dAey
suorjeu A10jeusis jo sdiyg -1ea3 Sulysiy Se yons s[eLIOJBW OIIYIUAS 910 Jo Surdwnp s3o1nsar pue (A xduuy Jopun) onserd jo swioj [[e jo
Surdwnp oY) uo ueq 939[dwod e sasodwy ‘sdiys £q juswruosIAuS duLrew 9y} Jo uonnjod Jo uonudAId SULISA0D UOJUSAUOD [BUONBUIUL UIBJA]

(L661) 10003014
pue (¢£61) uonuaauo) TOJIVIN

"8os Je
Tesodsip jo asodind ssaxdxa oy 103 pajrodsuen o1om sferIdjewr pagreyodsip oy J1 Surdwnp paIopIsuoo si i1 ¢ suonv.iado jpuriou,, SuLmp
PojeIoudd SIIsem dJe PAUIdOUOD SWAN Y} J1 Surdwunp se PAIOPISUOD JOU SI BIS JB S[ISSOA WOI) SWaIl SuISIBYISIP ‘IOAIMOH “S[OSSOA
woy Jurdwnp Surpnjour ‘eds oy} OJUI S[eLIJeW JOY)0 pue sdjsem Jo Jurdwnp oy Sunuaaaid uo snooj [000301d SII puB UONUIAUOD AT,

" Sdiys wo.f uonynjjod aurivut o 1043105 pup uoyuaa24d  SUIUAIIUOD SADIVUL UL SPADPUD]S 2]qDI11oD.Ad 1SaY31Y
ayy Jo uondopp piouad, oy Suneyqioey jo asodind oyl yum (QJA]) uonesiuediQ SWHLIB [BUOHBUIIU] SUONEN PoiU() Y} paysiqeisq

(SL61T) TN 0PI PUB SAISBA\

Jo Surdun Aq uonnyod SULIBJA
JO UONUAARIJ 9} UO UOTJUIAUO))
OIAII 243 PUE (861) UONU2AUOD QAT

TVNOILLVNYHALNI

uondisaq _

UOT)N]0SIY/JUIUIITV/Me|

SaARNIUI dJ199dS-10)99S pue SLIGIP JULILW 0) FUNE[II SA)EPUBW [RUOISII PUR [BUORUId)UI Jo ATewrmang :T xipudddy

01d/%9/08




Ic

*$9109ds 10JBIIPUT UIYIIM S[OAJ] J9S MO[aq UONsaZul JopI| duLlew Jo sanuenb Suronpar se yons ‘saanaslqQ Aeng) [eo130[097
S}10§ "BAJR QwnLeUW Ay} 3094Je S yorym uonnjjod jo soomos e Suissaippe 03 yoeoldde payrjduis pue oarsudyaidwos e Suipraoid
Jo uonuojur oy} Ym ‘uonnfiod duULIEBUW JO SIOINOS PISBQ-PUB| UO UONUSAUO)) SLed {/6] Y} Pue Bas Je 9)sem Suidwnp uo UONUIAUOD)

0[SO 7L61 2ui seoefdas pue saurquio)) (z2661) (IVJSO) dUUepY 1Seq-IION 23 JO JUSWUOIIAUH JULIB]A U} JO UONI101J AU} J0J UOIIUIAUO)) OTIUR[)Y 1SBAYIION
(dVIN)

ﬁﬁm GOEU< ﬁmoﬁmboﬁﬁuz oﬂu %n— ﬁogﬁwv.ﬁOOo moﬁm>ﬁo< .moo.gom Umeauvﬁm‘H Eo.ﬂ ﬁoﬁ::om umﬁﬁwwm wum ﬁwucw.ﬁoﬁvoz oau ,wo EOEOOHOHQ

oﬂu .HO,« —OoOuOka mco£u< oﬁﬁ Ucm Aﬁoﬁﬁo\wcoU NGOTVUHNQ DEC EOE.DEO& Hmﬁﬁmww wom Gwocmboﬁ@oz Dﬁﬁ ,HO QOEOBOHQ Dﬁﬁ HO,« EOEED\/QOQ Qmoﬁmboﬁ@oz

- U013y uead
UBIPUJ ISOAN O} UI SOIANOY PAIe[ay JoNI SULIB]A JO JUSWISSASSY PUB MIIAIOAQ [eUOISY V,, paredard JANN (010 ‘UONUdAUOD) 1qOIIEN)
uoI39Y UBdLJY UIRISEH Oy} JO JUSWUOIIAUY [BISe0)) pue QULIBly 9y} Jo juswdo[oadg pue jJudwadeue]y ‘UoNo)old Y} IO} UONUIAUOD)

ue0() URIPU] ISOA\ / BOLIFY Iseq

"(800T ‘dANN) UOISY $LOS URISY ISBH Q) UL JONI] SULIBIA],, PAYSIqnd
‘(1861) UOISOY UBISY ISeq Oy} JO SBAIY [BISEO)) PUB AULIRIN 9y} JO Judwdo[oadd pue uonddold ay) 1oj uejd uonoy paiedaid [[1mpoo3
ANUNod I9qUIdW UO PISeq SI PUB SAIBIT) [RIUIWUOIIAUD SursIXd M douerdwods sojoword swwerdord oy ‘peaisu] "UONUIAUOD [BUOIZAI ON

BISY JSeq

(£00Z ‘uonuaAuO)) UBIYAL)
©og uerdse) oY) JO JUSWUOMAUF QWNLIB[A oY} JO UONOI0IJ ) IO UOHUAUO)) lomdwel] pue (JHD) weidord juswuolauyg ueidse)

©ag uerdse)

(2661 ‘uonuaAuOo)) 1sareyong) uonN[[0d Isurese eag yoe[d ) JO U0NO0Id A} J0J UOUIAUOD)

©ag Yoerq

(PL61 ‘UONULAUOD) DJUIS[OH) BOIY 8IS d1[eg dU} JO JUSWUOIIAUF SULIBJA dU) JO UOII)0I] S} U0 UOHUIAUOD)

238 dned

sub]q uoydy [puoiSay JANN

"MO010q USAIS oIe sue[d UOTIOR Y} JO S[IE)O(] "SIBLIB)OIOS [BUOISAI £q palojsIuruipe Auopuadopur oIk SIOY30 Y} IS[IYM
‘dANN Aq paiojsturpe A[I0oIIp dIe 9s9y) JO Joquinu Y 's[000301d pajeroosse pue uonudAuo)) Jurpulq A[e39] e sopun pajuowojdur A[o3re|
pue sSUNoSW [LJUSWUISA0SIONI Je pajdope aIe 0soY ], "SOTIAIIOR JO UOTJEUIPIO0D pue souruerSold pue suonuoAuod [eqofs jo uonejuawsjdur

[euor3ar 10y wiopreld e apraoid A3y, “191eM JO APOQ UOUIOD B 0] B3I YOIYM SUR[J UONOY [BUOISAI UO PISEq S SWWRIFOI] SBIS [BUOISIY (rL61)
Ay L, ‘sueao( Surpredal /[ 1ydeyo temonted ul ‘1z epuady Jo uonejuowd[dwl J0J JI0MOWEI) [BIOUBUL] PUB JANUBISGNS ‘OANIRISIUTWPE ‘(830 unEon ssog [sUOMsd qeon)
TVNOIDHEA

(T107) senAnoy

*S19ZI[1}19) woly uonnjjod pue IO QULIBU ‘I9JEMI)SEM [0JJUOD PUR 2onpal 0} satorjod dojoaap
0} JUSWIIWIIOD JIAY) PAULI}Feal saLojeusIS "V dD o) Jo uonejuswddw] ) U0 SUNSOJA MIIADY [LIUSWIUIdA0SIU] PIIY ], oy} e paydopy

Poseq-pue] Wolj JUSWUOIIAUF
QULIBJAl 91} JO UO1}0]01]

oy} JOJ UoNIY JO dunueI3old [eqo[n
oy Jo uonejuswaduy

oy} SuLdylIN,] Uo uoneIe[O9( B[IUBIA

'saonoeld pue sooudLIadxd a3uBYOX? 0) SAIANOE
Joypo pue son3oferp Aorjod Suneyuyioe] ‘[0A9] [€50] pue [eUONEU B JB Juowadeuew d)sem PIOS pajei3ajur Jo uonejuowd[duwr ayy sojeyIoey
3 "SODN PUB SONLIOYINE [E00] ‘BILISPEOE ‘SISSOUISNG ‘SIUdWIUIOA0S ‘sarouaSe [euoneurojul Jojy diysioupred papus-uedo ue st WD

(0107 ‘WMD) JuswaSeuey
Q)JSe M\ UO &&mhoﬁﬁmm 1eqo1H

“IOPI] QULIBW JO JUOWASeULW 9[qeuIe)Isns
puE [OUOD U} I0J SONIAIIOR JO UONEBUIPIO-00 pue uonerddo-o0o ‘sdiysioupred jo juowysijqeise ay; 1oy wopeld [eqo[3 e sopiaoid os|y
“IOPT] ouLIeW Aq pajoayye Aprenoned ore jeyy suorgar ur senianoe joqid Jo juowdo[oAdp pue JUSUIYSI[EISd YY) UO 9JEIUIOUOD 0) dATRHIU]

(€002) onr]
SULIBJA] UO dARHIU] [8O[D JANN

uondrsaq

UOI)IN[O0SIY/JUIMWIIIF Y /Me|

01d/%9/08




(44

*S1IQOp ouLew J0J sowrwrer3o1d A19A0001 pue uonuaAdld [euoI3ar pue saanuadur orwouodd Aerrdordde Jo juowdoraasp oy ‘sa13ajens euoneu
UM SLIGIP QULIBW JO ONSSI oY) Sunerdajur Surpnjour ‘IoRI] duLew Jo waqoid ay3 SssaIppe 0} Suonde [8qo[3 pue [eUoI3aI ‘euoneu Ioj [[8)

(L007) S01/19/SHY/V uonnjosay
(L007) TTT/19/STY/V uonnjosay
(9007) 1€/09/STY/V uonnjosay
(9007) 0€/09/SHY/V uonnjosay
(S007) TT1/09/V uonnjosay

(F007) ST/6S/STI/V uonnjosay
1SUOTIN[0SAT A[qUIASSY [BIUID) N

"S90IN0S PIseq-eds
pUE pug[ WOIJ JUSWUOIIAUD JULIBW J1IOTY 9y} JO uonddjoxd ym pajeroosse sansst uonuaAdld uonnyjod sassarppe dnoid Suniom FINVJ YL

(1661) (HNVJ) JudwuonAuyg
QULIRIA O1)OTY 31} JO UON00IJ

“epua3e UoISSIUWO)) 9y} U0 W1 Juduewsad e I exe) suLrew uo 1oedwl s)1 pue SLIGIP SULIBW JO SULIOJUOIA

(1861) ITAVDD)
S90IN0SOY SUIAIT SQULIBA O1}0IRIUY

JO UOIIBAIISUO)) AU} UO UOTUIAUOD)

‘sue[d uonoe dofoaop pue sjoedwl pue S90S SSAIPpPE
‘sjodsjoy Ajiuopt 03 sored 0) SUOHEPUIWIWOIAT SOPN[OUL PUB SLIQIP duLIeW [Im A[[eoly1oads s[eap yomym [0z ul paidope '] uonnjosay
SIND/JANN -e3uer 1oy jnoy3noay) sa1oads Ajojei3iun uelae pue onenbe ‘[RLIISOIIS) QAIOSUOO O} Sulle jey) AJjeds} [BJUSWUIdA0SINU]

(6L61)
(uonuUOAUO)) UUOg/SIND) UoNN[osay
so100dg A1012ISI]A] UO UOTJUSAUO))

S

QW RIS0.1J / SIANIAII( [BUOISIY IO

*(J050301d SGT) SANIANOY PUB SIOINOS Pased-Pue] WOl uonn[jod SUILIdIU0)) [090J014 Sy} pue
(€861 ‘uonuoauo)) euserre)) uoI3oy uedqqLie)) IOPIA\ dY3 JO JUSWUOIAUF SULIRIA U3 JO JuawdO[oAd( puUe U0NIJ0Id J} JOJ UOIIUIAUO))
oyl 03 pIl ueld uonoy oyl ‘(1861) Ueld UONOY ueaqque) Yl ySnoxyy poSeuew (9/6] ‘ddD) Swweiold JUSWUONAUY UedqqLIE)

ueaqque)) JPIA

‘(9861 ‘UOnUIAUO)) BOWNON JHYS) UOISAY 91108 d YINOS Y} JO JUSWUOIIAUF PUE SIOINOSAY [BINJEN JO UOI303101J A} JOJ UOIUSAUO))

dy1oed yInos

"(L00T
‘SddD) wo[qoad 9y} JO MIIAI B [UOITOY O1JIoed ISBAYINOS oY} Ul JONI] SULIRIAL,, Paysqnd (186 ‘UONUSAUOD) BWIT) OLJI0RJ ISBIYINOS oY} JO
SQUO7Z [8ISBO)) PUE JUSWIUOIIAUF QULIBJAl 9} JO UONOI0I] Y} JOJ UOIIUSAUO)) 9y} YIIm Ioy1aT0) 86| Ul pajdope ue[d uonoy d11oed 1Seayinos

J1J10B 1SBAYINOS

. 'UOISOY SeaS URISY YINOS Y} Ul JUSWZeUBA JONI]
QULIBJA JOJ JIOMOWEI] PUB UOITIY SV'S Y} UI JOPI] QULIBW JO MIIAJY,, PAysIqnd "S661 Ul pardope (JVSVS) Ue[d UONOY SBIS URISY INOS

SBOS UBISY [INOS

(8461 ‘UOIIUDAUOD J1EMNY]) 8761 ‘UONN][O] WO} JUSWUOIAUH SULIBJA Y} JO UOII9)01J dY3 U0 uoneiodoo)) 10J UONUIAUO)) [BUOITOY remny|
"(L00T ‘dANN/VOSYA) UOISRY VOSUH Y} Ul JORI[ SULIEUI JO JUSWTEURIA dqeureIsng I0J (V) Ue[d UONDY [EUOISY
oy pasedard oaeH (7861 ‘UONUSAUOD) UepPpPI[) JUSWUOMAUY USPY JO J[ND) pue 8IS PIY oY) JO UONBAIISUOD) ) JOJ UOHUIAUOD) [BUOISIY USpPYVY JO Jnon) pue edg pay

(#1861 ‘uonuaAuo) uelpiqy)
UBOLIJY [BIUQD) PUE JSOA\ U} JO JUSWUOIAUY [BISBO)) PUER QULIEJA U3 JO Juawdo[9Ad( pue UuoI199301d 9y} ul uonerddo-o) 10 UOLIUIAUOD)

BOLIJY [BI)UD)) PUE ISOM

"(I'TVIN dV°¥) 1001'T QULIBJ| UO UB[J UOLY [EUOISYY JVIMON © SurdojoAdp jo [eos oyy
A IONIT SULIB]AL UO SATENIU] [BQO[D) JANN 9Yp Jo Med se ‘¢z ur pajentur uddq sey (VIITVIN) AMANDY 1onT oulieiNl JVdMON (4661

‘AVAMON) d1j198d 1SOMYULION Y} JO JUSWUOIIAUF [8ISBO)) Pue SULIRIA 9} JO Juowdo[oad  pue JUSWFBURA ‘U0NI0)01] dY) JOJ U] UONOY omsmm“mo\s:toz
‘(200 ‘vonudAu0)) en3nuy)
o119 JSESYHON AU} JO JUSWUOIIAUF [EJSEO) PUB SULIBJA 3Y} JO Juddo[oAd( S[qeuleISng pue UoK3)01d Y3 Ul Uo1esddoo)) 10y UORUSAUOD) OlfIoR  1SEAYLION]

uondrsaq

UOI)IN[O0SIY/JUIMWIIIF Y /Me|

01d/%9/08




€

" JUDUUOAIAUD DULIDUL PUD [DISDOD Y] O ULIDY ISNDI JOU OP Ld1]1] dULIDUL
Jo saynuvnb puv saipiado.,, 18y} SI SO 9ASIYOE 0} JoW 9q Isnuwl jey) SI0dLIOSOp USA[S dY} JO U "0Z0T Aq s)nsa1 sonpoid 03 payoadxd
QIe 9SO ‘PIIOAJe AJOSIOAPE UD(q 9ABY AJY) AIOUYM SBAIE UI SUWIAISASO09 QULIBWI JI03SAI ‘d[qeonoeld o19Uym ‘pue ‘UONBIOLIdP SI JudAdxd
JUOWIUOIIAUS JULIBW I} 9AIISUOD pue J03301d 03 so13ojens aunrew juswodwr pue dojoAdp 0} SAJe)s JOqUIdW SOINDIY JUSWUOIIAUS JULIBW
s.odoing sso1oe 0Z0Z Aq (SHD) .SNILIS [BIUSWUOIIAUH POOL), ASIYOR 0 SI JANIIL( Y} JO [80S SUIYOIIBIOAO I, "SIJIAIOS pu SPoO3 duLIew
Jo osn 9[qeureisns a3 suoddns yomym ‘sonianoe uewny jo juswogeuew dY) 01 yoeoidde paseq-wdlsAsooo Ue 10J NIOMIWEI) 9ANJR[SISO]

(8002) (@ASN) 2an0a1q
y1omowrel] A391eng suLe|N D

"9)Sem JO UONjBULIOJSUeT)
pue JuroAoa1 ‘uonuoadid oy jowold Isnwr s9jEIS JOQUISJA QIS JO UONBUIWIID PI[[01UOSUN PUB UON0dfal Quawuopueqe dy} syHqryold

(9007) @1sEAN U0 2ATRII DF

"OATI0QII( JIoMmAWeL] 19Je

000T 2y £q POI2A0D SIdJeM pUEB dAT)OAI(] SIBIQRH 7661 Yl Jopun pojodjoid siejrqey [eanjeu pue saroads 03 sanianoe jeuonednddo £q pasned #007)
oFewep [BIUSWUOIIAUD SIdA0)) dSewep Jey) I0J o[qisuodsal A[[eroueurj pue A[[eS9] JUSWUOIIAUD oy} 0) aFewep Sulsnes dsoy) Ayew 0} SWIy oATIORII AN[IqerT [eusWuosIAUg D
“BurjoK001 pue A19A0921 9)sem Fuideyord 10 s1o81e) o110ads souryop pue Surdesdoed pasn Jo uonI9[[09 JO/puL WML (#007) d1sep\ Swideyoed

JU} J0J SWIAISAS 9oNPOJUI SAL)S SIIQUISIA Jey) s1sanboy Sur[oAoa1 pue osn-o1 SuiSexoed SuiSeinooud £q 9sem 3uideyoed juoaaid 0y st wry pue Suieyoed uo dAndand DY
(0007) sonpisa1 031e)

WAy} Je Ul Jul[[ed AJ[euLIou S[9SSIA ISOY) JO SPAdU A}
190w 0} sapqroey apraoid syod [[e jeyy saxmboy 8IS oy} ojul sanpisal 031ed pue Jsem pIjerouds-diys Jo soSIeyosIp ) 2onpal 0} paysIqeIsq

pue 2Jsep\ pajerduan-diyg 10j sonIoe]
uondooay 10d uo 2A1R0IJ DY

‘ue[d juowoSeurW UISEq JOALL B 9SY) JO OB
J10J pue SIOLISIP UISeq JOALI YSI[qeISd 0} paImbay "oouanjjur uewNy WO} 991J SIOJeM [BISLOD PUB PUBIUI JISU} 9)BUW 0 SOJB)S JOqUISW S)WWO0))

(0007) 2AN2II(] YIomawel] e\ D

“IONI] QULIBW SUIUI0J9q PUB SBas oy} JULIAIUS S[[Jpue] Yy} woyJ a3eq1ed 01 o[qeordde st oanoaIrq ay ], ‘syudwalmbar jeoruyoo)
juagurns Suronponur Aq ‘9)sem Jo SUI[[IJpPUL] AU} WOIJ JUSWUOIIAUS dY) UO S109JJ 2AN 39U 9[qIssod Se Jej se 9onpal Jo JudAaid 03 paonponuy

(6661)
Q1Se A\ JO [[IJpURT ) U0 dANdAIIJ DT

"9AI30QII(] S)eIIqeH U} Jopun Suole3I[qo SSAIPPE 0} PAUIUEXS 9q 0} PISU (SLIGIP SULIBW WOIJ ASOY) Se ons) sueadedd
Jo s3ur[[y JO SOyoIBd [BIUSPIOUI [[B YONS St PUB 9ANOILJ SIeIIqeH 2y Jopun sa10ads pa3oojold A[101ns a1e sueade)dd [[y 'soroads pue syeiqey
ouLIBW pUE [BISEOD JO JOQUINU B SIPN[OUI SIY[ "SNIL)S UONBAIISUOD J[qBINOAL) B JB SIXJUUY U} Ul pasi| sa1oads pue sjeyqey pajoojold
ueadony 2103s21 10 UIBJUTEW 0} SAINSLIW JONPOLUI 0) PAIMbaI SJBIS JOQUIDJA "UOUIAUO) UIdE Oy} Jopun suonesdijqo 32aw 0} pajuswd[duy

(T661) 2anpa1( s1enqey DA

‘urel AAeay A[ensnun jo sporad 03 asn ur pajoLsal
oIk ‘B0 oY) JO SIOALI OJUI pajeanyun 1 ASIBYOSIP PUE SWOISAS JOMIS PIPOO[F JO INO JJO-UNI IdjeMUTel pue dSemos onsowop 11odsuer) yorgm
‘SMOTJIOA0 IOMIS PIUIQUIOD ‘SIY} IOPU[) "SPIEpUL)S juounesl) s)og "o8Ieyosip 010Joq pojeon) A[xodoid sem oSemas jey) dISUS 0) PIONPOIU]

(1661) 2anda1q
JUSUIBAIL], JIOJB AN QISBA\ URQIN DF

*SLIQOp ouLIeW
oFeuew pue oonpar guordid d[oy [[Im Jey) suonn[os PIseq-jadIell ; OIWIOUO0dd Pue paseq-Ajunwiwod ‘Aorjod [ego] ‘[eoruyod) Jure)jroey
puE SLIGOpP QULIBW 99Npal 0} S1931e) [800] pue Jeuoneu ‘[euoidar ‘[eqol3 Surdojoasp Surpniour ‘suonde Jo SOLIOS B 0} JIWWO0D 0} ‘SIOP[OYdels
IOYI0 pue ‘SOON ‘AISNpul ‘SJUSWIUIIAOS ‘SUOIBZIUBTIO [BUOIBUIOUI SONAUL JUSWIIWIWO) hnjouoy oyl ‘s1ooford pue sweiSoid suqop

autrew 10J joo) Suruueld e st A3ajeng NJOUCH YL (Z10T ATBNUE[) SANIANOY Paseq-pueT WO JUSWUOIAUF SULIEJN dY) JO UONIN0I] (1102)
9y} 10j UOIPY Jo Swwres3old [eqo[D Ay} JO uoneuowldw] Y} U0 SUBIIN MOIADY [BIUSWIUINA0ZISNU] PIYL 0} JANN £q paonposuf JuSUNIUIO)) pue AForenS NNJOUO]
(6007) 1011 dULIBJA

“IOYI] QULIEWI SSOSSE pUE JOJIUOW 0} SUOT}RZIueSIo
jueAo[dl 100 pue sowwerdord seos [euor3or ‘somunod ‘suoi3ar Aq spuojjo oddns o1 sourjoping peonpoid “sowrwei3old juowWISSosse
pue SULIO}IUOW PAseq-o0usIds ojenbope Jo oouasqe oY) SI IONI] duULIeW SUISSAIPPE 0} SISLIIRq JUBOIUSIS oY) JO oU0 jey) pastuSoody

JO SuLI0)IUOIA pue AoAINg UO SoUI[OPIND

dS¥/dIN 22 ODSHNI] JO UOISSIUO)
orgderSourad() [BIUSWUIIA0SIIU]

uondrsaq

UOI)IN[O0SIY/JUIMWIIIF Y /Me|

01d/%9/08




14

*IoP1] Jo sadA) pue sjunowre Y} UO UOTJBWLIOFUI 199[[0 PUE JOPI] JULIEW JAOWRI 0) FUDIOM S[ENPIAIPUI PUE ‘SILISNPUI ‘SAIOUITL JUSWUIOAOT
‘SUON)BZIUBSIO JIAIO PUE [BJUSWIUOINAUD JO JIOM)OU [BUONBUIAUIL UR SI DD "ODN ASUBAIOSUOD) UBIO(D Y} AQ PojeuIpIo-od 199foid [eqo[n

(D01 dnuedp) [eIse0)
EEOCNGHBGH ”%oﬁw\ﬂowcoo uead)

“Quwres dy} Op 0} SIAWO0)SNO
oFeanooud pue ssof 3onpoad juaaaid 03 1owoisnd 03 11 ddns woiy syonpoad pue syofjod ursax onserd Jo uonnqiysip pue podsuer) Ay} pIemdlS "9
pue £19A0091 A310U0 pue FurjoAoa1 103 syonpoid onserd 1040001 03 sentuniioddo soueyuy ‘g

SpOUSIdjeMm PUE SUBIJ0 INO JOPIOq

JBY) SOLIUNOD pue sanmunuwwod ur Aremnonted ‘soonoeld pue swIsAs JudwaSeuBW d)SeM JUIONJ-009 Surpiedar agpojmouy peaxds djoH 4
$1o11] suLrew JudA21d 03 sme] FunSIXS JO JUSWAIIOJUD pue sAI01[0d Paseq-0udIos dAISUIYIdWOD 9J0W0l] "¢

{IonI SuLIew

03 suonnjos pue jo joedwr pue suiduo ‘9dods dy) jen[eAd pue PUEBISIIPUN I3}30q 0} SIAYIIBISAI PUB AJUNUWIIOD OIFNUIIS U} YIM NIOM T
‘suiqop sutrewt Sunuoaaxd e powre sdiysiouyred oyearid-orjqnd ur Sunjiom Aq suonnjos 03 ANQLIUOY |

:0] JIWIWIOD SUONEBSIUE3IO A101BUS1S

(1102) 1omr]
QULIRJA UO SUONN[OS JOJ SUOIRIOOSSY

sonse[d [8qO[D 9y} JO uonere[d9q

‘sjonpoid 9)sem pIjos A Xouuy TOJYVIN JO S93I1eydSIp 019z JO [e03 & im sdIys 9sInIo 10} SpIepue)s AI0jepuey

SaulT osInlIy) JO [1oUnoy) [euoneulauy

"SLIQAp QULIBW WOIJ JUISLIE SUBIOEIIO 0 S1ealy) [enudjod Surmaradl anurjuod 99RIuwo)) JJNuaIdS oy} 3sanboy ¢
pue ‘epuaSe 90PIWUWO)) UOIIBAIISUO)) O} UO SLIGOP QULIBUI UO W)l SuIpuess € Ysiqelisy ‘¢

JuaunIuIuo)) NNJOUOH dY) dsIopuy ‘|

103 poa1de DMI AW 110T Ul

UOISSTWIWO)) SUI[BYA\ [BUOIIRUINIU]

'SSO[ [eyuaprooe jo Junodor

axmbai pue 1603 Surysy jo juowruopueqe 1o [esodsip a3 Jqryord A[ssardxa yomym suonen3al [e1opdy pajdope sey 991AI0S SALRYSI] VVON
‘SpIepue)s AISnpur J3im 90UepIodd. Ul 18 yIew jsnw santed Sunoenuo) [vIII

'DJJTV Suronpai Jo wire ay3 s 1ed3 Surysiy [[e Jo Supjrews sannbal [(-0] 2INSLIA UONBAIISUOD) Y TINVID

suonnjosal (SONIY) suonesiuedio
JUOWASBURA SOLIYST,] [BUOIZY

‘DIQTV Suronpai je pawre are (Sunjiewr Jead
Se [ons) 9pod dy} uo samsed]N "TOJYVIA U0 Paseq suonen3al pue Sme| 90I0JUd Pue INPOJUI P[NOYS SJL)S JeY) PUR  PISTUIUIU 24D " ADDT
pauopungp 40 350] Aq Yoo ‘Spvosip ‘aispm ‘uoynjjod, yeyy ap1aoid prnoys SsoA10d[qo jusweSeurw jey) SUOHEPUIWIOIAI SIPN[ou]

(S661) saLrdyst{ a[qrsuodsay
10§ 1NPUOY JO APO)) S, OV A

SHALLVILINI DIAIDAdS JOLDJS

uondrsaq _

UOI)IN[O0SIY/JUIMWIIIF Y /Me|

01d/%9/08




