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The Relationship between Livestock Distribution Channels and Animal Welfare
by Karen Chritstina Murray
Abstract

Major changes are taking place in all sectors of the livestock and meat producing industries from
farm to consumer which impinge on the processes and patterns of livestock distribution from farm

to slaughter. These changes are identified and described.

A survey of the complete journeys from farm to abattoir of 18,393 slaughterweight lambs sold
direct from farm to abattoir, via livestock auction markets and via electronic auctions was
conducted. Lambs sold direct from farm to abattoir experienced shorter journeys (in terms of both
median duration and distance) than lambs sold through either of the other two channels. Lambs
sold through electronic auctions, on average, travelled longer distances but for shorter times than
lambs sold through livestock auction markets. Although these results are broadly consistent with
the common perception of direct sale lambs experiencing simpler journeys than lambs passing
through the other channels, they do not support this view unequivocally. The journeys were diverse
in all three distribution channels and ranged from direct and uninterrupted transfer from farm to
abattoir {(n=4,888) to highly complex itineraries including up to three periods of transportation
interspersed with two holding periods at assembly points, staging posts or auction markets
(n=1,034). Journeys also included those with between 2 and 8 pickups en route (n=2,369), and
those involving holding at assembly points, staging posts or livestock auction markets before
transfer to abattoir (n=10,102). A total of 26 different journey structures were identified: 18 in
direct farm to abattoir sales, 9 in sales via livestock auction markets and 13 within the electronic

auction system.

The effect of journey structure on the welfare of slaughterweight lambs (90 transported and 45 non-
transported controls) was investigated in an experiment comprising 3 journey types (direct transfer
from farm to abattoir, a journey involving 3 additional pickups en route and a journey
incorporating holding at a livestock auction market) with non-transported controls held in a pen for
the duration of the transport period. Transportation per se affected the liveweight and behaviour of
the lambs: transported lambs lost more weight during the transport period and spent less time
ruminating and less time lying down than non-transported lambs. Multiple pickup and Market
lambs lost more weight and spent less time ruminating whilst lying than Direct lambs. Ultimate
carcase pH (pH,) was higher for Multiple pickup and Market lambs than Direct lambs. There were
no differences in liveweight loss, ruminating behaviour or pH, between Multiple pickup and
Market lambs. Direct and uninterrupted transfer from farm to abattoir is preferable to more
complex itineraries, but it is essential to consider journey structure, rather than simply the

marketing channel, when judging the impact of livestock transport on animal welfare.
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Chapter 1 Livestock Production

The western and northern regions of the UK have a strong tradition of ruminant livestock
production supported either by the long growing season for grass or availability of large
areas of rough grazing in the uplands, or both. Physical characteristics of climate, site and
soil influence the nature of agricultural activity, and dairying, beef and sheep production
have been of particular importance in these regions for many centuries. This, despite
national government and EU policy intervention, remains the position today. Livestock
production is examined from an historical perspective and the importance of ruminant
production in Cornwall and Devon identified. That most livestock ultimately travel form
farm to abattoir is unequivocal and this chapter characterises the production sector as a
precursor to examining the processes and patterns of livestock distribution from farm to

slaughter.

1.1 Colonisation to CAP Reform

Hoskins (1972) reported that early land colonisation began in the 12th Century remaining
active until the Black Death in the 14th Century and then renewed by population pressure
in the 15th Century. The earliest colonisation began in the west and north, including
Wales, the Marches, Pennines and Lake District, together with the Essex marshlands and
Kent orchards and hop-fields (Hill 1992). This took many forms, including that of
peripheral moorland regions, with protected inner areas being reached in the 14th Century.
Much woodland was felled - many farms in Cornwall and Devon with names incorporating
‘beare’ or ‘wood” bear witness to their origins. Heaths were appropriated and waterlogged
land ditched and hedged. Salt marsh was reclaimed from the sea for fattening cattle. The

landscape of small enclosed fields, not usually of more than an acre, surrounded by hedge

1



banks, became established. ‘Open Field’ enclosure began in the 15th Century and it was

not until about 1850 that nearly all agricultural land in England was enclosed.

Livestock played a prominent role in the utilisation of both lowland and upland areas. For
example, Hatcher (1988) indicates that sheep and cattle were kept in ‘substantial numbers’
(not quantified) in most parts of Cornwall and Devon. The expanding cloth trade was
driven by a gradual intensification of pastoral farming and the number of sheep in Devon
was as great, if not greater than in any other county in England. In areas of mixed farming,
the balance between arable and pastoral activities was largely dictated by the price of com
and, during the 15th Century, sheep were probably grazed on rough pastures and then
folded on newly reclaimed arable land to manure and tread down the ground (Hoskins

1972).

In the fourteenth and fifteenth centuries, Hatcher (1970) indicated that the cattle pastures of
north east Cornwall were of the finest quality and graziers from Devon and Somerset
pastured ‘substantial numbers’ of cattle on them. However, Thirsk (1967) reported that
sixteenth Century Cornwall, with a small population, comprised a ‘series of cultivated
oases set in a large expanse of moor’, with fertile land near the coasts, providing little more
than subsistence farming. Devon was more densely populated than Cornwall and most of
the north of the county was devoted to livestock production with Exmoor and Dartmoor
used for summer grazing. Corn and fruit growing was concentrated in the Exe Vale, around

Torbay and into the South Hams.

By the beginning of the seventeenth Century, Cornwall was able to meet not only local
demand for corn, but also supplied all ships calling at native ports and exported grain to

France and Spain. Both Cornwall and Devon are reported to have had strong trading links



with Wales, Ireland, France and Spain (Thirsk 1967). Welsh sheep were transported across
the Bristol Channel and cattle imported from Ireland for fattening. By the early seventeenth
Century it was reported that 100,000 head of cattle were imported annually to England
from Ireland. Many of these were brought into the West Country. As the regional cities of
Plymouth, Bristol and Cardiff expanded, they became dependent on food supplies from the
two counties. By 1869, approximately 1 million animals were imported annually into
Britain for slaughter from many countries including, Austria, Holland, Ireland, Canada,

America and Argentina (Gregory 1984).

Marketing of livestock and other agricultural produce was largely conducted at weekly
markets and seasonal fairs. During the sixteenth Century Everitt (1967) reported that there
were 760 markets in England (25 in Cornwall and 45 in Devon, Figure 1.1). This may have
been only one third of the number in existence two centuries before and there may also
have been many unofficial markets which flourished briefly and then disappeared. The
average cattle market area was within a radius of 7 - 12 miles but for sheep markets,
especially the large markets of the midlands and the north, the area may well have
extended to a radius of 70 miles and beyond. For example, Falkirk market served most of
Scotland during the eighteenth and nineteenth centuries holding sales three times a year
and selling up to 50,000 cattle, 30,000 sheep and 3,000 horses at each (Gregory 1984). In
many market towns, shambles (butchers’ slaughterhouses) and butchers shops occupied

large sites indicating the importance of the meat market,


















1.2 The Importance of Ruminant Livestock Production in Cornwall and

Devon

Ruminant livestock production (dairying, beef and sheep), are the dominant sectors within
the agricultural industry in Cornwall and Devon. This is illustrated in terms of land use, the
agricultural labour force, agricultural contribution to the regional economy and industry
sector output. Farm incomes by farm type are given in Section 1.2.7. Descriptive data for
the two counties are presented with reference to those for the South West region, the
Eastern region and England for comparison (see Appendix 1 for land use regional

definitions).

1.2.1 Land Use

In 1997, 71% of the total land area of England was used for agriculture. In the Eastern
region this extended to 77%, and in the South West 76% (MAFF 1998a). Comparison of
the two regions exemplifies the east west divide in the country, with cereal production
dominating in the Eastern region and dairying and beef and sheep production dominating
in the South West. This divide has been in evidence for many centuries but the post war
drive for increased food production exacerbated the effect of natural climatic and
topographical factors resulting in a marked reduction in grassland?® in the Eastern region
from 36% of the agricultural area in 1944 to 13% in 1997. Conversely, grassland in

Cornwall and Devon increased from 62% and 66% of the agricultural area in 1944 to 72%

2 Excludes Common Rough Grazing 9



and 76%, respectively in 1997, both reaching a peak of approximately 80% in 1973

(Ministry of Agriculture and Fisheries 1947; MAFF 1974; MAFF 1998a).

Nationally, the area of grassland decreased from over 5,500,000ha in 1944 to less than
4,300,000ha in 1997 (Ministry of Agriculture and Fisheries 1947, MAFF 1998a).
Addiscott (1988) reports that over 5,000ha of grassland was sacrificed to arable production

during, and immediately after, World War II.

In England, grassland and crops grown mainly for stockfeed’ extended to almost 50% of
the agricultural area in 1997, with cereals occupying 32% (MAFF 1998a). Agricultural
land utilisation for England, the South West, the Eastern region and Cornwall and Devon is

illustrated in Figures 1.3 and 1.4.

* Includes grassland (as defined above), tumips, swedes, kale, kohl rabi, cabbage, savoy, rape, field beans,
peas for harvesting dry, maize, fodder beet, mangolds and other crops. 10



























































































































For domestic journeys, all animals must be accompanied by documentation in the form of
an Animal Transport Certificate (ATC) or any other readily identifiable means (Appendix

3).

For livestock sold via livestock auction markets or held at collection centres (also known
as lairages, assembly points or staging posts), total permissible journey times are affected
by the age and species of the animals, the status of the vehicles used into and out of
market, the duration and the distance of the inward journey, the provision of water and, if
necessary, food whilst held, accompanying documentation and the status of the market or
collection centre. The status relates to EU approval as a collection centre under Council

Directives 64/432/EEC, for cattle and pigs and 91/68/EEC2! for sheep and goats.

EU approved markets or collection centres may be regarded as the start of the journey for
the purposes of the Order if the journey into market or collection centre is less than 50km
or when animals have been rested for 12hrs, watered and fed. In these cases, the full
journey times for the age, species and standard of vehicle apply (Table 2.8). A schematic
illustrating permissible journey times for livestock sold via livestock auction markets or

held at collection centres is given in Figure 2.12.

X On animal health problems affecting intra-Community trade affecting bovine animals and swine. OJ No.
L121, 29.7.64 (Special Edition 1963-64, p. 164) as last amended by Council Directive 95/25/EC, OJ No.
L148, 30.6.95, p. 52 (UK Parliament 1997).

21 On animal health conditions affecting intra-Community trade affecting ovine and caprine animals, OJ No.
L46, 19.2.91 p. 19 as last amended by Council Decision OJ No. L1, 1.1.95, p. 1 (UK Parliament 1997).



Under some circumstances (shown in Figure 2.12), adult pigs may only be transported for
8hrs from a market if the journey into market was not more than 4hrs hours on a ‘basic’
standard vehicle or 8hrs on a ‘higher’ standard vehicle. For all other classes of livestock,
journey times are those given in Table 2.8, modified by the status of the vehicles used into
and out of market, the duration and the distance of the inward journey, the provision of
water and, if necessary, food whilst held, accompanying documentation and the status of

the market or collection centre.
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traceability and assurance for the consumer, as stated above. For example, traceability has
become more urgent since the BSE ‘crisis’ of 1996, in both the beef and sheep sectors.
There are now a plethora of ‘farm assurance’ schemes and evidence of an increase in
vertical alliances between producers, abattoirs, processors and retailers (McEachern and

Tregear 2000).

The shift to meat purchases from the supermarkets has inevitably brought meat into closer
competition with substitute products, including pre-prepared meals containing meat as a
minority ingredient (Bansback 1995). The effect is likely to reduce aggregate demand even

further and to influence demand of different meat types.

Bansback (1995) suggests that price and income factors may have explained some of the
changes in consumption in recent years, but that others have become increasingly
important. Demographic and social changes, including an increase in the number of one
person households, increases in the number of working women and the decline in
traditional family meals have influenced the growth in demand of convenience and

versatile foods (Key Note 1995).

Concerns about food safety have an important effect on demand. The problems associated
with BSE resulted in a decline in demand for beef and veal in 1989, driving an increase in
demand for poultry. A further and more dramatic reduction in domestic demand for beef
and veal and followed the 1996 announcement of a possible connection between BSE in
cattle and Creutzfeld Jacob Disease in humans. Initially, demand fell by 70% but returned
to approximately 80% of the pre-announcement levels in 1997, equivalent to an annual

national consumption of 105,000 tonnes (MLC 1997 personal communication).
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During 1991, the poultry industry experienced reduced demand as a result of publicity
about Salmonella in the national flock (MAFF 2000b), and consumer concerns about the
use of growth promoting hormones in meat production precipitated EU legislation banning
their use (Gunthorpe ef al. 1995). Dietary advice promoting white meat and advocating a
reduction in intake of animal fats has also been influential in the decline in demand for red

meat (Gunthorpe er al. 1995).

Animal welfare issues have become increasingly important (Eastwood 1995; Hughes
1995), and it has been recognised that poor animal welfare is a source of disutility to
consumers (Bennett 1995, 1996 and 1997; Mclnerney 1991). Consumer concerns about
production methods, transportation systems and slaughtering operations have affected
demand and dictated change within the livestock and meat production industries. For
example, under the Welfare of Pigs Regulations 1991 (UK Parliament 1991), stall and
tether systems for pregnant sows were banned in the UK from January 1999. EU wide
legislation will be imposed in 2006, suggesting that animal welfare issues may be of
greater importance in the UK than in some other member states. As mentioned previously,
legislation was introduced in 1997 relating to the welfare of animals during transport
(Section 2.4.1; UK Parliament 1997) and relating to hygiene and structural standards
within the slaughtering industry in 1992 and 1995 (UK Parliament 1992 and 1995; Section

2.2).

The factors affecting the demand for meat are numerous, diverse and interactive; and
Bansback (1995) suggests that a multi-disciplinary approach to analysis is required for the

industry to be able to respond effectively.
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The three main distribution channels for slaughter livestock in this country are: sales via
livestock auction markets, direct farm to abattoir sales and those via electronic auction
systems. This chapter has identified that there are differences in utilisation levels between
cattle, sheep and pigs and that there have been shifts in use over time. Between 1991 and
1997 the overall effect of these shifts has been in favour of direct farm to abattoir sales at

the expense of both other channels (MLC 1996a and 2000a personal communication).

Structural changes within the livestock and meat producing industries, driven by legislative
controls, technological advances and social and economic pressures, have resulted in
altered supply chain relationships which impinge on the distribution of livestock both
within and between channels. It is inevitable that the journeys experienced by livestock
from farm to slaughter will also be undergoing change. This chapter continues with an

overview of the domestic road journeys animals may experience.

2.5 The Distribution of Livestock from Farm to Abattoir

Evidence in the literature of the durations of domestic road journeys experienced by sheep
and pigs has previously been described (See Section 2.4.1.2), whilst those for cattle have

not been identified.

Journeys involving international transportation may extend to several days when the
complete process is considered. For example, Knowles, Warriss, Brown, Kestin, Rhind,
Edwards, Anil and Dolan (1993) reported that two groups of lambs exported to France
were gathered from livestock auction markets and held at export lairage at pasture for at
least five days before a final journey of 18 hours or 24 hours. The importance of

considering the whole journey, which in this case was in excess of six days, is suggested
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by the authors’ indication that the lambs were in a catabolic state, utilising body reserves

for energy, before the final leg of the journey began.

The distance travelled is also an important characteristic of journeys from farm to abattoir.

Warriss et al. (1990) report a maximum distance of 945km travelled by lambs to one
slaughter plant in the south of England and mean distances travelled to the two plants in
the study were both over 200km. Knowles, Maunder, Warriss and Jones (1994), examining
the factors affecting the mortality of lambs in transit to, or in lairage at, a slaughterhouse,
report that the average distance travelled by lambs arriving from farms was 62.4 miles
(approximately 100km) whereas lambs from livestock markets travelled an average of 199
miles (approximately 320km) from market. Distance travelled into market and, therefore,

total distance travelled was not available.

Jarvis, Cockram and McGilp (1995), examining the effect of source and distance travelled
on bruising and blood chemistry of lambs at slaughter, recorded lambs travelling from
distant markets (>500km), local markets (<400km) and direct from local farms (<350km).
The study excluded journeys from farm of origin into livestock auction markets and it is

likely, therefore, that total distances travelled were somewhat greater than those reported.

McNally and Warriss (1997) report distances travelled by cattle from market to abattoir of

up to 464km. Once again, the distances into market were not available.

Warriss and Beavis (1986), in a study of transport and lairage times of almost 50,000 pigs
arriving at 5 plants, report that the maximum distance recorded was 380 miles
(approximately 612km), which together with one of 360 miles (approximately 579km) was

exceptional. Over 60% of the pigs travelled 40 miles (approximately 64km) or less from
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There is a perception that animals sold via livestock auction markets experience a greater
number of handling operations and more complex transportation processes than animals
sold direct from farm to abattoir or via electronic auction systems, and that as a result
welfare is reduced (Anon 1991; Baskerville 1996). For example, welfare standards under
the RSPCA Freedom Foods assurance scheme precludes animals sold via livestock auction
markets (RSPCA 1998a; 1998b; 1998c). Whilst it is implicit that such journeys must
necessarily involve a minimum of two periods of transport and their associated handling
operations, no evidence has been found in the literature of investigations of actual journey
structure from farm to slaughter. Nor is there any evidence in the literature of any study
that considers either the welfare of animals sold via electronic auctions or the

transportation processes and patterns involved in that distribution channel.

Discussions with representatives of the production, haulage, livestock market, electronic
auction and abattoir sectors reveal that journey structures range from one single
component: a direct and uninterrupted journey from farm to slaughter, to highly complex,

multi component, patterns incorporating:

e an initial period of transport,

e frans-shipping, where animals are transferred from one vehicle to another,

e multiple pick ups from a number of farms,

e aperiod in an assembly point or market,

e second period of transport,

e asecond period in an assembly point or market,

77



¢ a third period of transport,

¢ multiple pick ups from a number of farms, assembly points or markets,

before delivery to the slaughterhouse.

Figure 2.17 is a schematic systems model illustrating the diversity and complexity of
journey structures that livestock may experience in domestic road transport from farm to
abattoir in direct farm to abattoir sales, those via livestock auction markets and electronic

auction systems.
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In 1997, there were 69,849 holdings with cattle and calves in England and 174 Full
Throughput approved abattoirs and 165 Low Throughput abattoirs licensed to slaughter
cattle. In the same year, there were 45,003 holdings with sheep and 165 Full Throughput
abattoirs and 165 Low Throughout abattoirs licensed to slaughter sheep and in the pig
sector, there were 10,246 holdings with pigs and 147 Full Throughput abattoirs and 109
Low Throughput abattoirs licensed to slaughter pigs (MAFF 1997a and 1998a). It is
suggested, therefore, that many livestock may experience multi-component journeys. For
example, discussions with producers using electronic auction systems indicate that in some
areas, livestock from a number of different holdings are gathered at an assembly point
before sale to provide purchasers with the opportunity to acquire larger lots of animals and
to facilitate more straightforward transportation to slaughter. Other anecdotal evidence
suggests that assembly points are used after sale or that hauliers travel from holding to

holding for multiple pick ups.

Direct farm to abattoir sales may also incorporate such multi-component journeys. The
increasing concentration within the abattoir sector means that the hinterland from which
animals are sourced may now be very extensive. For example, there is anecdotal evidence
that animals are sourced from Cornwall and transported to Scotland and that such journeys
may incorporate multiple pickups and a period in lairage en route. It is clear that a variety
of handling and transportation processes are involved in each of the three main distribution
channels for livestock in this country. The nature and structure of transportation processes

may have a greater impact on animal welfare that the marketing channel per se.
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2.6 Focal Species Selection

Aggregate distribution channel utilisation levels differs between species (Table 2.1) with
little evidence of slaughter pigs being sold via electronic auctions and only 5% sold via
livestock auction markets in 1997. A greater percentage of slaughter sheep are sold via
livestock auction markets and electronic auctions than cattle. The distribution within
channels may also differ between species. For example, Guise (1996) reports that
maximum pig journey time from farm to slaughter in one survey was 8 hours 30 minutes
(mean 2.8hrs), whereas Warriss ef al. (1990) report a maximum journey time for sheep of
16 hours (mean 4.7hrs) which may have excluded the time travelling from farm to market.
There is potential for increased complexity within longer journeys. Warriss et al. (1990)
further report that in 1988, whilst only 16% of national lamb production occurred in the

South of England, 24% of slaughterings took place in this region.

However, as previously stated, no studies have been identified which characterise the
journey structures of cattle, sheep or pigs from farm to slaughter within or between
marketing channels. Because of shifts in channel utilisation levels in recent years (Table
2.1), the decline in the number of markets (Section 2.1) and abattoirs (Section 2.2) and the
introduction of electronic auction systems (Section 2.3), it is important that journey
structures are identified. With a greater percentage of slaughter sheep sold via livestock
markets and electronic auctions than cattle or pigs, they provide the focus for a survey of
complete journey structure from farm to abattoir. Sheep production is important within
Cornwall and Devon, which together accounted over 13% of the national breeding flock in

1997, and these two counties provide the geographical focus for the survey.
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A number of studies have indicated that the welfare of livestock sold via live auction
markets may be poorer than those sold direct from farm to abattoir (for example; Evans,
Sains, Corlett and Kilkenny 1987; Cockram and Lee 1991; Kim, Jackson, Gordon and
Cockram 1994; Knowles, Maunder and Warriss 1994; Knowles et al. 1994; Jarvis and
Cockram 1995a; Jarvis, Cockram and McGilp 1995; and McNally and Warriss 1996 and
1997). Differences have been identified between markets (Jarvis and Cockram 1995b;
McNally and Warriss 1997) and between farms (Jarvis and Cockram 1994; Murray,

Eddison, Cullinane, Brooks and Kirk 1996).

Both electronic auction systems and direct sales to abattoirs use procedures for the
selection of stock. This may involve prior inspection by fieldsmen employed by the auction
company or abattoir, or producer selection for known quality requirements. This may result
in an increased proportion of less fit animals presented at livestock auction markets,
particularly when prices are high and buyers have less choice (Knowles et al. 1994). The
welfare of animals in any distribution system is affected not only by the characteristics of
the system, but also the nature of their responses to the environmental challenges. The
welfare of less fit animals may be compromised to a greater extent than others before any
handling procedures, transportation or marketing begins. Monitoring the quality of
livestock sold via livestock auction markets may be less rigorous than that in the other two
channels and may be improved by instituting greater communication between abattoirs,

markets and producers.

Feedback mechanisms, to inform producers of quality characteristics, are apparent in direct
sales and those via electronic auctions. This includes information about weight, carcass
conformation and fat classification and also levels of bruising and any pre-slaughter

pathological conditions. Such communication is almost absent between producers and
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abattoirs when animals are sold via livestock auction markets and, if in place, could alert
markets and producers to any shortfall in quality standards. Authors who have identified
higher bruising levels of animals sold via livestock auction markets have attributed the
bruising to the additional handling and the markets themselves (Cockram and Lee 1991;
Jarvis and Cockram 1994; Jarvis, Cockram and McGilp 1995; Knowles, Maunder and
Warriss 1994; McNally and Warriss 1996 and 1997). However, handling and loading
practices on farms have not been examined and these could be a potential source of injury.
Without adequate feedback from abattoir to farm any quality deficiencies may not be

identified.

The following chapter provides, for the first time, information about the complete journey
structures of slaughterweight lambs sold via livestock auction markets, direct from farm to

abattoir and via electronic auction systems.
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Chapter 3 Processes and Patterns of Lamb Distribution from Farm to

Abattoir®*

3.1 Introduction

From the evidence in the literature, it is clear that major changes are taking place in all
sectors of the meat producing industries. These changes could affect channel utilisation
levels and the processes and patterns of livestock distribution from farm to slaughter.
Significant pressures are directed towards livestock auction markets, not the least of which
emanates from the perception that the welfare of animals sold via this channel is worse
than that of animals sold direct from farm to slaughter. The welfare of animals sold via

electronic auctions has not been investigated.

No studies have investigated journey nature and structure in any channel. Preliminary
enquiries identify that these are diverse and range in complexity within all channels (see
Figure 2.17). Increasing concentration is evident in both the livestock auction market and
abattoir sectors and this phenomenon alone means that some animals will experience
increased journey distances and durations. Whilst this was noted by Knowles et al. (1993)
and Knowles, Brown, Warriss, Phillips, Dolan, Hunt, Ford, Edwards and Watkins (1995)
with respect to abattoir provision, such changes within both sectors may be important. A

secondary consequence may be increased journey complexity because of more multiple

* This chapter incorporates information published in: Murray, K.C., Davies, D.H., Cullinane, S.L., Eddison,
J.C. and Kirk, J.A. 2000. Taking lambs to the slaughter: marketing channels, journey structures and
possible consequences for welfare. Animal Welfare. 9, 111-122. Listed on page xxv of this thesis.
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collections of lambs from a number of farms within an area or the use of collection points,

or both. Superimposed upon possible changes in journey types resulting from sector

concentration are those which may occur because of reported reduction in livestock auction
market throughputs, increases in sales direct from farm to abattoir and the introduction of
electronic auction systems (MLC 1996a and 2000 personal communication). It is
suggested that such shifts in marketing channel utilisation levels do not necessarily mean

that transportation complexity is reduced.

Identification of the structure of journeys from farm to slaughter in all three distribution
channels is clearly an important precursor to a study of the relationship between channels
and animal welfare. A survey was conducted to investigate the temporal and physical
characteristics of journeys experienced by slaughterweight lambs from farm to abattoir.
Attention focused on three livestock auction markets, three Full Throughput abattoirs and
four haulage companies transporting animals bought through electronic auction systems. It
was intended that three Low Throughput abattoirs would also be included in the study for
comparative purposes. However, the main aim was to identify the range of transportation
process and patterns within and across channels, which could be achieved by focusing on
Full Throughput abattoirs. Because of the sensitive nature of the data collected, assurance
of confidentiality was given and data presentation precludes identification of any

participating organisation.

3.2 Materials and Methods

Of the 20 weekly livestock auction markets selling slaughter livestock in Cormnwall and
Devon in 1997, 18 were known to conduct regular sales of slaughterweight lambs. Four

were randomly selected as foci for this investigation, following sale day allocation. The
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auctioneers at three of the markets agreed to permit data collection on market premises.
Auctioneers at the fourth declined on the grounds that questions about transport would not

be well received by farmers bringing stock into market.

Ten Full Throughput abattoirs slaughtering sheep remained in Cornwall and Devon in
1997. Three were randomly selected as foci and the management at all three agreed to

permit data collection on abattoir premises.

Two of the three electronic auction companies known to operate in Cornwall and Devon in
1997 agreed to participate, via the hauliers, during the planning phase. However, one
ceased computer sales before data collection commenced. Whilst the purchasing and
transportation infrastructure continued to be used, sales were conducted on a direct farm to
abattoir basis with no bidding. This adds another dimension to changes to marketing
channel utilisation levels and in distribution patterns. Ultimately, four haulage companies
transporting lambs sold via electronic auction systems provided data: two hauled lambs
from Cornwall and Devon to abattoirs outside the region, one transported lambs into the

region from other areas and the fourth transported lambs wholly outside the region.

Data were collected between mid-April and early July by personal interview of producers
or hauliers bringing lambs into abattoirs and livestock auction markets, hauliers, buyers
and recipient abattoirs of lambs leaving livestock auction markets and by telephone with
hauliers transporting lambs sold via electronic auction companies with cross checks made.

The data collection timetable is shown in Table 3.1.
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beneficial climate in Cornwall and Devon means that lamb production occurs earlier in the
year than in many other parts of the country. At such times, animals sold direct from farm
to slaughter may experience journeys of limited distance and duration. It is, however,
known that direct farm to abattoir sales do involve transportation out of the region. Those
animals sold via livestock auction markets may experience journeys of increased distance
and duration because of the attendance of buyers from other regions of the country.
Conversely, as local supply becomes more restricted, and as production of lambs with
characteristics for specific specialist markets occurs in other areas (for example, in the
Scottish and Welsh hills and uplands), the sourcing hinterland for direct farm to abattoir
sales may be extended and journey distances and durations increased. Discussions with
auctioneers suggest that during such periods, when supply may not be restricted in other
areas, lambs may experience outward journeys from markets of reduced distance and
duration because of the prevalence of local buyers. In all cases, journey complexity may
also change with distance and duration. Possible variations within electronic auction

systems are not known.

Week One comprised the pilot survey to evaluate data collection methods and quality and
was conducted in a livestock auction market using specially designed proformas

(Appendices 4 and 5).

Following the pilot survey, preliminary analysis indicated that the questionnaires were
appropriate to provide information relating to the nature and structure of journeys
experienced by slaughterweight lambs sold direct from farm to slaughter, via livestock
auction markets and electronic auction systems from farm to abattoir. Pilot survey data

were incorporated in the final analyses.
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All distances and vehicle dimensions were given in imperial measurements and have been
converted to metric equivalents. Journey time is defined as the time from departure from

the farm to time of arrival at the abattoir.

During the course of the survey it was found that groups of lambs could be split during a
journey and other groups formed as a result. It was therefore concluded that individual
lambs were the appropriate sampling unit. Kruskal-Wallis non-parametric analysis of
variance (Zar 1996) was used to compare the three distribution channels with respect to
duration and distance and also to analyse the complexity of journeys across all distribution
channels. The relationship between the complexity of journey structure and distance was
explored by relating the number of lambs transported within each structure to the distance
travelled between farm and slaughter using contingency table chi-square analysis (Zar
1996). Data were collated in Microsoft Excel 97 (Microsoft Corporation 1997) and

statistical analysis was conducted using Minitab Release 12.1 (Minitab Inc. 1998).

3.3 Results

During the data collection period a total of 19,726 lambs were transported within the
marketing systems surveyed and the complete journey structures from farm to abattoir
were identified for 18,393 slaughterweight lambs. Because of data collection limitations
within the livestock auction market system, data relating to inward journeys were obtained
for 9,060 lambs: three drivers declined to participate (78 lambs) and data for 873 lambs
were not recorded because of time constraints. Details of the complete outward journeys of
63 lambs were not obtainable and 319 lambs were not sold for slaughter. Thus, the

complete journey structures of 8,678 lambs were identified within the livestock market
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Figure 3:1:is a'schematic of:allljourney types identified withinichannels: There:were. minor

departures from:the systems modelideveloped iniadvance of the.survey (see Figure2.17).

Inall,a total of 26 different journey. structures were identified: 18 in direct farm to: abattoir
‘sales; 9 iin sales via livestock auction markets and 13 within the :electronic systems.

Appendices 6 to'8 show the structures identified (v_vit}';in‘ channels;
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There were 978 discrete loads of lambs transported during the course of the survey. With
farm vehicles examined collectively, there were significant differences in median load size
between commercial and farm vehicles (Mann-Whitney U-Test; P<0.001) but not in
stocking density (P>0.05, Table 3.7). The data refer to discrete loads of lambs and, for
composite loads, to the final load size and stocking density. The data include those for

lambs for which inward journey details to markets were not identified where appropriate.

Table 3.7 Median Load Size (No. Lambs) and Vehicle Stocking Density (m*/lamb) of
Discrete Loads of Lambs Transported in Commercial Haulage Livestock Vehicles

and Farm Vehicles

Median Median Vehicle
Load Size Stocking
(No. Lambs) Density
(m*/lamb)
Commercial Livestock a
Haulage Vehicles 67 0.32
Farm Vehicles i 0.33

column values with similar superscripts differ P<0.001

Commercial livestock haulage vehicles were used to transport larger loads of lambs than
farm vehicles (median 67 lambs and 11 lambs, respectively; P<0.001; Table 3.7). There

were no significant differences in stocking density of lambs transported in either vehicle

type.

Farm vehicles were associated with single component loads transporting discrete groups of
lambs direct to abattoir or into market or lairage, and commercial vehicles with composite
loads incorporating multiple pickups of different groups of lambs from different locations

(Table 3.8).
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was less than 50km (excludes all trans-shipped animals®’; see Figure 2.12 and Table 2.8).
Therefore, for EU approved markets or collection centres, the market is deemed to be the
start of the journey and the full journey durations prescribed in the legislation apply. All
outward journeys of those lambs experiencing two discrete journeys were less than 8hrs
and, therefore, within the permitted travelling time if transported on ‘basic’ or ‘higher’

standard vehicles.

For non-approved markets or collection centres or those animals that experienced an
inward journey of greater than 50km to EU approved centres, the time into and out of the
market or collection centre must be within the total permitted journey®® time with the time
held at market deemed as ‘neutral’. The inward journeys of 725 lambs was greater than
50km and Table 3.11 shows the relationship between distribution channel and inward
journeys of less than and greater than 50km. There were more lambs than would be
expected sold via livestock auction markets that experienced inward journeys of less than
50km and less than would be expected that experienced inward journeys of more than
50km, whereas in the other two channels the converse was the case (¥° = 1441.074; df = 2;

P <0.001; Table 3.11).

25 The Welfare of Animals (Transport) Order (UK Parliament 1997) does not prescribe for animals that are
trans-shipped. They have therefore been excluded from the analyses.

% Assuming animals had not been rested for at least 12hrs and watered and fed and that documentation for
both journey stages was available (see Figure 2.12).
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legislative requirements. If transported on ‘basic’ standard vehicles, all the above journeys
incorporating three discrete transport period would have ended at arrival at the second

holding location where a minimum of 24hrs rest would be required.

It is important to note that maximum permitted journey durations apply to complete loads
of animals. So, for example, for composite loads comprising multiple pickups, the
maximum duration is that for the first lambs loaded. For loads compiled from animals sold
via livestock auction markets or held at a collection centre the maximum outward journey
duration is that for those animals whose maximum outward journey duration is the
shortest. Clearly, for composite loads comprising multiple pickups and animals that have
experienced holding at a livestock market or collection centre, the maximum journey

duration remains limited to that of those animals closest to their permitted maximum.

3.4 Discussion

The results reported here demonstrate very clearly that the journeys experienced by lambs
travelling from farm to slaughter vary very considerably from the very simple to the highly
complex: 26 different journey structures being identified during the course of this
investigation. Furthermore, the analysis of journey structures showed that the complexity

of journeys is related to the distance travelled during the journey.

The comparison between marketing distribution channels, in which electronic auction
markets have been examined for the first time, showed that lambs sold direct from farm to
abattoir experience shorter journeys (in terms of both median duration and distance) than
lambs sold through either of the other two channels. Lambs sold through electronic
auctions, on average, travel longer distances but for shorter times than lambs sold through

livestock auction markets. Although these results are broadly consistent with the common
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perception of direct sale lambs experiencing simpler journeys than lambs passing through

the other channels, they do not support this view unequivocally.

The journey distances and durations illustrated in Figures 3.2 and 3.3 demonstrate that,
although the median journey durations and distances travelled by direct sold lambs are
shorter than lambs sold through the other two channels, some lambs sold through direct
sales actually experience very long journeys (more than 10h and over 400km). This
analysis of journey structure, therefore, shows that there is not as clear a distinction
between these three marketing channels as has previously been stated (Cockram & Lee
1991; Knowles, Maunder, Warriss & Jones 1994; Jarvis et al. 1995). Moreover, when
viewed alongside the relationship between journey complexity increasing with distance
travelled, some lambs may have experienced extremely complex journeys, irrespective of

the marketing channel through which they had travelled to slaughter.

The introduction of The Welfare of Animals (Transport) Order 1997 (UK Parliament 1997)
will impact upon the distribution of animals within all channels. The interaction of dual
vehicle standards and livestock market or collection centre status will particularly impinge
on those journeys comprising composite loads and/or those incorporating two discrete
journeys. Journeys incorporating three discrete periods of transport can only occur on
‘higher’ standard vehicles. Local authorities are responsible for the enforcement of this
legislation and it is not clear, given the complexity of the transportation processes

involved, how this is to be achieved.

Animal welfare implications arising from this study are, broadly, twofold. First, available
evidence suggests that journeys of increasing complexity may have an increasingly
deleterious effect on animal welfare (Evans ef al. 1987, Kenny and Tarrant 1987 and

Murray et al. 1996). Therefore, it is essential to consider the journey structure, rather than
104



simply the marketing channel, when judging the impact of livestock transport and

marketing on animal welfare.

Second, the structural changes within the livestock, marketing and meat processing sectors
impact upon animal welfare: as the number of producers, livestock auction markets and
abattoirs continues to decline, the distances from farm to slaughter that animals will have
to travel will also increase. Therefore, since journey complexity increases with distance
travelled, the net result of these changes in industrial concentration will be a reduction in

the welfare of the animals being transported to slaughter across all channels.

As stated above, it is essential to consider the journey structure when judging the impact of
livestock transport and marketing on animal welfare. No studies have been identified
which examine the effect of different journey structures on animal welfare. An overview of
concepts of farm animal welfare and a review of the literature relating to the welfare of
lambs during handling, transportation and marketing is presented in the next chapter. This
is followed by details of an investigation conducted to examine the effect of journey

structure from farm to abattoir on the welfare of lambs.
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Chapter 4 Animal Welfare

4.1 Farm Animal Welfare

The welfare of farm animals first received widespread public scrutiny following the
publication of Animal Machines (Harrison 1964) which precipitated the appointment of a
committee, led by Professor Brambell and subsequently known as The Brambell

Committee, to enquire into the welfare of animals kept under intensive livestock systems

(Brambell 1965).

The Committee rejected representations that productivity alone is the only objective
measure of animal welfare and reported that ‘welfare is a wide term that embraces both the
physical and mental well-being of the animal’ and that ‘animals show unmistakable signs
of suffering from pain, exhaustion, fright, frustration and so forth’. Whilst the
transportation of farm livestock was outside the remit of the Brambell Report, the
principles of farm animal welfare prevail for all production, handling, marketing and

transportation operations.

Amongst the recommendations made by the Committee was the formation of a Farm
Animal Welfare Standing Committee (FAWSC) to advise the Agriculture Minister on all
matters relating to the welfare of farm livestock. The FAWSC has undergone several
metamorphoses in the intervening years, and in 1979 the Farm Animal Welfare Council
(FAWC) was formed. It developed the proposals contained in the Brambell Report and

identified five basic freedoms which animals should be given:

e freedom from thirst, hunger and malnutrition;
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e appropriate comfort and shelter;

s the prevention and rapid diagnosis and treatment of injury, disease or infestation;

e freedom from fear;

¢ freedom to display most normal patterns of behaviour.

These freedoms were subsequently amended in 1992 to:

o freedom from hunger and thirst - by ready access to fresh water and a diet to

maintain full health and vigour;

e freedom from discomfort - by providing an appropriate environment including

shelter and a comfortable resting area;

e freedom from pain, injury or disease - by prevention or rapid diagnosis and

treatment,

e freedom to express normal behaviour - by providing sufficient space, proper

facilities and company of the animal’s own kind;

e freedom from fear and distress - by ensuring conditions and treatment which

avoid mental suffering (FAWC 1992).

The FAWC empbhasises that these freedoms are ideals to which all who are responsible for

animals should aspire, and that they should exercise:
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e caring and responsible planning and management

¢ skilled, knowledgeable and conscientious stockmanship;

e appropriate environmental design;

e considerate handling and transport;

e humane slaughter.

Whilst these recommendations are broad and open to diverse interpretation, they provide
the basis for welfare provision which may be further adapted for different species, breeds
and individuals and applied to all processes within animal production systems. A design
strategy clearly identifying the ‘needs’ of the animal is implicit to provide the appropriate
focus. This identification of ‘needs’, particularly behavioural ‘needs’ is, however, fraught
with difficulties (Jensen and Toates 1993) not the least of which is defining welfare
(Brambell 1965; Duncan and Dawkins 1983; Broom and Johnson 1993; Mason and Mendl
1993; Waran 1995). The terms ‘welfare’, ‘well-being’, ‘suffering’, ‘stress’, and ‘distress’,
amongst others are used throughout the literature to describe the effects of the environment
on an individual. Solipsism is rejected and many authors adopt what Kennedy (1992)
defines as a neobehaviourist stance, perceiving that internal processes are involved in the
causation of behaviour, and employ a combination of physical, physiological and
behavioural measures in the assessment of an animal’s physical, physiological and

psychological condition.

Dawkins (1980, 1988, 1990, 1995) emphasises that welfare involves the ‘subjective

Jeelings of animals’ and that physical health and production performance, whilst important,
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do not in themselves give any indication of the animal’s perception of its situation. Whilst
the animal’s view is clearly very important, there may be procedures in the management of
livestock which, if not conducted, may predispose the animal to discomfort, pain and even
death. Shearing of sheep would be such an example which, if not conducted, may resuit in
conditions which include discomfort during periods of high ambient temperature and an
increased risk of pain and even death resulting from myiasis. So, ‘welfare’ becomes a
question of balance: whilst the sheep may experience feelings of anxiety and even fear as a
result of isolation from conspecifics and the discomfort of shearing, the immediate costs of
the operation may be outweighed by the long term costs of not being sheared. This does
not mean that all management practices which seek future protection of an animal are so
balanced or that good welfare may be maintained as a result of their use. Those, like beak
trimming of poultry and tail docking of piglets, may be imposed because of limitations of

husbandry systems where welfare may be poor for reasons of production system design.

Broom (1986 and 1990) and Broom and Johnson (1993) define welfare as the ‘stare of an
animal as regards its attempls to cope with its environment’ at the time under
consideration and that it can be measured. Physical, physiological and behavioural
measurements may provide a very good indication of welfare, and may in certain
circumstances be conclusive, for example where disease or injury are present (Duncan and
Dawkins 1983). However, injury alone may not be conclusive in the teleologic sense; for
example, that incurred in the establishment of natural dominance order (Wiepkema and
Koolhaas 1993) and some subjective assessment may be required of the animal’s feelings
in the interpretation of those data. Broom (1990) and Fraser and Broom (1997) additionally
state that welfare is on a continuum from very good to very poor and is poor if an animal
fails to cope with its environment and also if it succeeds in coping but has great difficulty
in doing so. In the former case, failure to cope implies some adverse affect on fitness or in
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the worst case, death, and up to that point welfare may be very poor. However, in the latter
case, examination of the coping strategies may give an indication of whether or not welfare
is reduced. For example, the non nutritional suckling needs of calves may be important to
their sense of well being, and those that are bucket fed show an increased motivation for
cross sucking on ingesting milk (de Passillé, Metz, Mekking and Wiepkema 1992; Lidfors
1993). Redirection of this behaviour to pen mates suggests that welfare is reduced.
Motivation for cross sucking, however, is apparently reduced following weaning (Lidfors
1993), which suggests that the effect on welfare changes with time. But, there is no
evidence in the literature of comparative studies of the behaviour and physiology of

suckled and bucket fed calves beyond the weaning period.

A further example of coping strategies employed by animals which may give an indication
of welfare are stereotypies, the causes of which may be multi factorial (for reviews see
Lawrence and Rushen 1993). In tethered sows, these were found to be associated with
endogenous opioid activity (Cronin, Wiepkema and van Ree 1985) and, whilst such
behaviours may have the effect of improving the animal’s sense of well being, their
expression indicates poor welfare. If, on the other hand, the animal has employed strategies
which have enabled it to cope and adapt then it may have experienced ‘suffering’ or
‘distress’ in the process of coping and adaptation, and experienced reduced welfare in the
short term, but ultimately its welfare is not reduced. For example, anti-predator behaviour
of a range of prey animals may be accompanied by feelings of fear, associated with
bradycardia or tachycardia and elevated levels of catecholamines and glucocorticoids,
amongst other things, but such responses have evolved as a means of avoiding danger and
preserving fitness, Wiepkema and Koolhaas (1993) suggest that these are normal and

desirable and welfare may indeed be enhanced as a result.
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The welfare of an animal encompasses its physical, physiological and psychological states
which are integrated and interactive, on a continuum of very good to very poor (Broom
1990, Fraser and Broom 1997) and may change with time. The welfare of an animal which
has all the resources required to maintain good physical and mental health, indicative of
living in harmony with its environment’ (Wiepkema and Koolhaas 1993), may be
considered to be very good. The more those resources are limited, either in quantity or
quality, or both, the further the animal’s welfare will move along the continuum towards
very poor. Physical, physiological and behavioural data may be used as indicators of
welfare and interpretation may be dependent on the qualitative assessment of the animal’s
subjective feelings. As previously discussed, an animal may experience ‘suffering’,
‘distress’ or a reduced sense of ‘well being’ when confronted by some environmental
challenges or management operations, and welfare in the short term may be reduced, but it
is not always ultimately diminished as a result. Conversely, an animal may employ coping
strategies which enhance the feeling of well-being in an adverse environment, but

nonetheless welfare is poor.

The term ‘stress’ is used by some authors to describe the external stimulus; that is, the
change in the animal’s environment which precipitates a physiological or behavioural
response, or both, and by others, the animal’s response to the change in environment. For
example, Amoroso (1967), cited by Kilgour and de Langen (1970), suggested that the word
‘stress’ may be used as an acronym for Situations That Release Emergency Signals
necessary for Survival; Broom and Johnson (1993) define stress as ‘an environmental
effect on an individual which overtaxes its control systems and reduces its fitness or
appears likely to do so’ and Fraser, Ritchie and Fraser (1975) state that an animal is in a

state of stress ‘if it is required to make abnormal or extreme adjustments in its physiology
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or behaviour in order 1o cope with adverse aspects of its environment and management’.

Wiepkema and Koolhaas (1993) suggest that ‘stress’ is ‘a state...that can be recognised by
the occurrence of stress responses evoked by one or more stressors’. Any environmental
change, whether internal or external, which elicits physiological or behavioural responses,
or both, imposes a demand on the homeostatic mechanisms and the ability of the animal to
adapt, at the individual level, to the change. Only when the stress, which may emanate
from one or more stressors, reaches a critical point where homeostasis fails (Cannon 1935)

or the animal is unable to adapt successfully would welfare be reduced.

4.2 The Welfare of Lambs During Handling, Transportation and Marketing

All handling processes initially disrupt an animal’s status quo, stimulating responses to the
changing environment in an attempt to maintain homeostasis. The maintenance of
homeostasis by behavioural or physiological modifications, or both, is possible only within
certain limits (Broom and Johnson 1993) which are genetically determined (McFarland
1993) and varied by physical, physiological and psychological status both at the time of

and before challenge.

Knowles and Warriss (2000) and, in a review of the road transport of sheep, Knowles
(1998) identify a range of physical, physiological and behavioural indicators used in the

assessment of the welfare of livestock. These include:

e mortality

s bruising
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calves under four weeks of age should not be marketed. Mortality rates of slaughter weight
lambs arriving at one slaughterhouse were identified by Knowles ef al. (1994) and, whilst
overall levels were low at 0.0182%, it was more than four times higher in lambs bought via
live auction markets than those direct from farms. The authors suggested that this was
associated with higher market prices, when vendors may have presented animals of poorer
quality and buyers had less choice, and with increased rates of carcass condemnations due
to ante mortem pathologies. One can infer that the pricing structure may be responsible for
drawing poorer quality animals to market, rather than the auction markets themselves

being responsible for the higher level of mortality.

Bruising may occur for a variety of reasons including fighting, excessive use of sticks or
other goads by handlers, over- and undercrowding on transporting vehicles, crowding
during droving, slipping or falling and, in the case of sheep, wool pull, amongst others
(Warriss, 1990). It is undoubtedly both a welfare problem and, because of the reduction in
meat quality, an economic one and reports of levels apparent in livestock vary widely. The
MLC (1974) estimated that 10% of all slaughter lambs were injured during handling,
transportation and marketing and that bruising was a major cause. Reported levels of

bruising in sheep carcasses are presented in (Table 4.1).
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cost the sheep industry £3m annually in the UK (cited in: Blackshaw. Blackshaw and

Kusano1987).

The effects of food deprivation and dehydration in sheep, providing an indication of
metabolic stress, have been investigated in a number of transport studies (for example,
Knowles et al. (1993); Knowles, Warriss, Brown and Kestin (1994); Knowles, Brown,
Warriss, Phillips, Dolan, Hunt, Ford, Edwards and Watkins (1995); Cockram and Corlet
(1991) and Jarvis, Cockram and McGilp (1995)). Jarvis, Cockram and McGilp (1995)
found that lambs bought from distant markets (>500km) were more dehydrated than those
from local farms or markets (<400km), but measures of food deprivation showed no
significant differences. Knowles, Brown, Warriss, Phillips et al. (1995) indicated that, for
transport periods of up to 24 hours, sheep did not become severely dehydrated and that the
effects of food deprivation had largely been overcome within 24 hours of transport. Parrott,
Lloyd and Goode (1996) held sheep for 48hrs at temperatures up to 35°C without food or
water and found that the sheep remained within water balance. However, signs of

dehydration were apparent if the sheep consumed food.

Broom, Goode, Hall, Lloyd and Parrott (1996) found no significant differences in
liveweight loss between lambs transported for 15hrs (5.0%) and those which remained in
stationary confinement for the same period (3.6%). Knowles et al. (1995) reported an 8%
loss of liveweight after 24hrs of transport which occurred during the first 15hrs and was
due to loss of gut fill. Knowles ef al. (1993) found mean liveweight loss of 6.7% in animals
transported for 14hrs compared to 1.5% for lambs held in a pen for the same period.
Warriss, Brown, Beavis, Kestin and Young (1987) found that carcass weight losses of
lambs deprived of food and water for 24hrs, 48hrs and 72hrs extended to 2.5%, 3.8% and

5.8%, respectively. In a later study, Warriss, Kestin, Young, Beavis and Brown (1990)
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found that transport periods of lhr, 3hrs or 6hrs had no effect on liveweight or carcass
weight. Knowles (1998) reports that sheep are to some extent buffered from the effects of
food and water deprivation as ruminants but the period of deprivation should probably not

exceed 24hrs,

Knowles er al. (1995) found that loading and the initial stages of transport were the most
stressful parts of a 14hr journey, eliciting increases in heart rate, plasma cortisol, glucose
and creatine kinase which then declined almost to basal levels after Shrs of transport.
Broom et al. (1996) similarly found that loading and the initial stages of a 15hr journey
produced increases in cortisol and prolactin concentrations, which gradually declined over
the subsequent 3hrs. Cockram, Kent, Goddard, Waran, McGilp, Jackson, Muwanga and
Prytherch (1996) found that loading followed by stationary confinement did not affect
plasma cortisol concentrations. Increased plasma cortisol concentration and heart rate were
identified in transported animals and were attributed to the ‘novel psychological aspect’ of
transport, for example, vibration, jolting and noise. This supports the findings of a study by
Baldock and Sibly (1990) who found no increase in heart rate of sheep following loading

and confinement on a stationary vehicle (see Table 4.2 and associated further discussion).

Studies of the behaviour of sheep during transport have identified that they ruminate and,
given sufficient space, may lie down and are able to rest (Cockram ef al. 1996; Knowles ef
al. 1993). Cockram et al. (1996) found that transported lambs at stocking densities of
0.22m’ per lamb and 0.31m? per lamb ruminated less than those in stationary confinement
during the first 6hrs of a 12hr experiment and that most ruminating occurred whilst the
lambs were standing. During the last 6hrs lambs at 0.22m” per lamb ruminated less than
those at all other stocking densities (0.22m?, 0.27m?, 0.31m” and 0.41m? per lamb). During

a 24hr journey from the UK to France, Knowles, Warriss, Brown and Kestin (1994)
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observed that lambs could be seen to ruminate and lie down (average stocking density
0.2m? per lamb), although these behaviours were not quantified. Cockram et al. (1996)
found that a space allowance of 0.27m” per lamb was sufficient for most lambs (mean
liveweight 35kg) to lie down during a 12hr journey and Buchenauer (1997) reports that for
German Blackface lambs of 35kg — 40kg liveweight, a space allowance of 0.4m’ per lamb

was required for all animals to lie down.

Motion sickness has been observed in pigs (Bradshaw and Hall 1996) but not in cattle or
sheep. However, Eiler, Lyke and Johnson (1981) investigated ‘internal vomiting’ in sheep.
They suggested that because of the ‘multicompartmental anatomy of the ruminant
stomach’, vomiting through the mouth may not be observed but abomasal contents may,
nonetheless, be expelled into the rumen. The pH of ruminal contents of four sheep were
found to decline following intravenous injection of apomorphine (an emetic for
monogastric species) and the authors concluded that the acidic abomasal contents were
expelled into the rumen and that sheep exhibit ‘internal vomiting’. In an earlier study of
rumination in sheep, Bost, McCarthy, Colby, and Borison (1968) commented that area
postrema, in the medulla oblongata, initiates vomiting in non-ruminant animals and
inhibits rumination in sheep in response to the chemical stimulus of deslanoside. Austin

(1996) suggests that inhibition of rumination during transport may indicate travel sickness.

Ante mortem handling, transportation and marketing are known to affect meat quality.
Monin and Quali (1991) indicate that diverse interpretations of the term ‘meat quality’
have resulted in there being no single recognised definition. For the purposes of this study,
‘meat quality’ refers to those parameters that are known to be affected by pre-slaughter
handling operations, viz. water holding capacity, propensity to bacterial spoilage and

organoleptic variation. Two important meat quality defects are attributable to pre-slaughter
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stressors imposed on an animal. These are: dry, firm and dark (DFD) meat and pale, soft

and exudative (PSE) meat.

That the quality of meat can be affected by environmental conditions experienced by the
living animal has long been recognised. For example, Lawrie (1991) cites Daniel Defoe
who, writing in the early eighteenth century, indicated that meat from hunted wild ox had
poor keeping qualities. And, in ‘The Mayor of Casterbridge’, Hardy (1886) describes the
practice of baiting oxen ‘to make them tender before they were killed'. This custom had
evidently been common for a number of centuries because Gregory (1984) reports that in
the early seventeenth century six butchers appeared before a local Assizes in the south of
England accused of not baiting bulls before slaughter. Such practices are now, of course,
illegal in this country. However, adverse experiences before slaughter are now known to
influence ante mortem glucose metabolism which in turn affects post mortem glycolysis

and associated proteolyis, the predominant processes in the conversion of muscle to meat.

Faustman (1994) identifies that whilst a precise definition is elusive, the establishment of
rigor mortis is widely accepted as the point at which muscle becomes meat. The
conversion results from a series of biochemical and biophysical changes, initiated at the
death of the animal, which alter its in vivo characteristics (Gill 1982; Faustman 1994;
Lawrie 1991, 1992; Moss, 1992; Monin and Quali 1991). In vivo, muscle contraction
results from shortening of the sarcomeres by the cyclical association and disassociation of
the contractile proteins, actin and myosin. This is achieved by utilisation of energy derived
from the hydrolysis of adenosine triphosphate (ATP) to adenosine diphosphate (ADP) and
inorganic phosphate (Pi), catalysed by an adenosine tripohsphatase which is activated by

actin and associated with the myosin molecules (Bailey 1990; Cardinet 1989).
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ATP is produced through metabolism of fats, carbohydrates and creatine phosphate stores.
This is achieved aerobically through the oxidation of fatty acids, mobilised from fat stores
in the muscle and fat depots, and glucose from liver and muscle stores. Anaerobic ATP
production occurs through phosphorylation of adenosine diphosphate (ADP) from creatine
phosphate (CP) and glycolysis utilising glucose from muscle glycogen stores (Cardinet

1989).

Post-mortem, oxidative metabolism rapidly ceases, but anaerobic ATP production
continues and muscle remains alive until all energy sources are depleted or inhibited and
rigor mortis is established (Lawrie 1991). At slaughter, the blood supply to muscle is
terminated, eliminating both oxygen and nutrients. Initially, ATP levels are maintained by
glycolysis and phosphorylation of ADP from CP. As reserves of CP and glycogen become
depleted so resynthesis of ATP decreases. ADP is degraded to adenosine monophosphate
(AMP) which is then deaminated to inosine monophosphate (IMP) and ammonia. Lactic

acid accumulates as a result of glycolysis and muscle pH declines (Gill, 1982; Figure 4.1).

Rigor mortis is characterised by the formation of inextensible actomyosin from the
irreversible association of actin and myosin when ATP levels are insufficient to maintain
cyclical association and disassociation (Lawrie 1992). The production of lactic acid, which
increases muscle acidity from its in vivo level of ca. pH 7.2 to ca. pH 5.5 (Gill 1982;
Lawrie 1992) and the deamination of AMP inhibit glycolysis even if muscle glycogen
stores are adequate. The increase in acidity inactivates enzymes involved in glycolysis,
which at low pH are close to their isoelectric point; and AMP is a cofactor for enzymes
which catalyse the rate determining reactions of glycolysis (Gill 1982; Lawrie 1992). Gill

(1982) reports that, providing initial glycogen stores are adequate, pH 5.5 can be attained
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before enzyme activity is inhibited and that residual glycogen is characteristic of normal

meat.

Some protein becomes denatured because resynthesis is prevented in the absence of ATP,
and proteolysis by endogenous proteolytic enzymes occurs. Proteolysis plays an important
role in meat tenderisation (Dransfield 1994; Etherington 1984; Koomaraie, Whipple,
Kretchmar, Crouse, and Mersmann 1991; Lawrie 1992; Wheeler 1994), and it commences

before post-mortem glycolysis ends and continues for many days.
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Figure 4.1 Biophysical and Biochemical Changes in the Conversion of Muscle to Meat
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Establishment of rigor mortis is time and temperature dependent (Marsh 1954) and varies
between muscles, animals and species. Lawrie (1992) reports that normal ultimate pH
(pH.) for pork, lamb and beef is in the range of 5.4 - 5.6, and Lister, Gregory and Warriss

(1981) indicate that the time taken for pig, sheep and cattle muscle to achieve this is
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4 - 8hrs, 12 - 24hrs and 24 - 48hrs, respectively (diagrammatic representation for all

species - Figure 4.2).

Pre-slaughter stressors imposed on an animal can influence both the rate and extent of post
mortem glycolysis and give rise to meat which is PSE or DFD. PSE meat is most
commonly witnessed in pork and is associated with two separate glycolytic phenomena,
First, an accelerated rate of post mortem glycolysis reducing pH levels to ca 5.5 whilst
temperatures remain at near in vivo values characterises what has become known as
Porcine Stress Syndrome (PSS) and is prevalent in the Piétrain, Poland, China and some
strains of the Landrace breed (Lawrie 1992; Lister, Gregory and Warriss 1981; Figure 4.2),
although Faustman (1994) reports that it does occur in other breeds as well. Second,
attainment of an unusually low pH,, although the rate may not be abnormally rapid, is
common in the Hampshire breed which rarely exhibits classical PSS and has been
attributed to elevated anfe mortem levels of muscle glycogen (Monin, Mejenes-Quijano,
Talmant and Sellier 1987; Essen-Gustavsson and Fjelkner-Modig 1985; Figure 4.2).
Faustman (1994) indicates that PSE meat quality defects vary over a wide range and Lister,
Gregory and Warriss (1981) suggest that the pale colour and excessive exudate from PSE

meat renders it unattractive to the consumer.

Depletion of muscle glycogen reserves, as a result of exhausting exercise, prolonged
exposure to environmental conditions which an animal finds aversive, inanition or a
combination of all three, inhibits the extent of post-mortem glycolysis (Figure 4.2). The
consequence of limited post mortem glycolysis is dry firm and dark (DFD) meat which has
a high ultimate pH, poor organoleptic qualities and is prone to bacterial spoilage (Lawrie
1992) and is known to occur in many meat species, for example; cattle (Warriss 1990),

pigs (Guise and Penny 1989), rabbits (Jolley 1990), deer (Smith and Dobson 1990) and
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during handling, transportation and marketing.

The stratification of the sheep industry in the UK (diagrammatic representation in
Appendix 13) and seasonality of production (Lynch, Hinch, and Adams 1992) results in
animals which may show diverse responses to handling, transportation and marketing. For
example, extensively reared animals from the hills and uplands may show a greater
response to stressors imposed by handling (Manteca and Ruiz de la Torre 1996) than more
intensively reared and more frequently handled animals (Fordham, Lincoln, Ssewannyana
and Rodway 1989). The movement of store lambs from the hills and uplands for finishing
in the lowlands (Carlyle 1972) means that such animals may have experienced a greater
range of handling and movement operations before final transport to slaughter than lambs
born and finished on a single holding. Hargreaves and Hutson (1990), for example, showed
that in repeated exposure to handling procedures, stress responses of sheep diminished.
Hall (1996a) reports that there may be breed differences in responses to transport stressors.
In assessment of the effect of handling, transportation and marketing processes on animal
welfare, breed, production systems and the previous experience of the animal are all

factors for consideration.

Evidence of the impact of different practices within handling and transportation processes

on animal welfare are well documented in the literature; for example:

¢ the use of dogs for collection (Kilgour and de Langen 1970; Baldock and Sibly

1990; Coppinger and Coppinger 1993),

e sensitivity of stockhandlers (Grandin 1993),

e design of handling facilities (Grandin 1990; Lapworth 1990; Tarrant 1990,
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Warriss 1990),

loading onto and unloading from vehicles (Kenny and Tarrant 1987; Lapworth
1990; Tarrant 1990; Trunkfield and Broom 1990; Cockram and Lee 1991;
Jarvis and Cockram 1995a; Knowles et al. 1995; Broom et al. 1996; Cockram et

al. 1996),

vehicle stocking density (Randall 1993; Jarvis and Cockram 1994; Buchenauer

1997; Cockram et al. 1996; Hall 1996b),

noise levels (Ames and Arehart 1972; Broom et al. 1996; Hall 1996b),

periods of food and water deprivation (Kim er al. 1994; Knowles ef al. 1995;
Horton, Baldwin, Emanuele, Wohlt and McDowell 1996; Parrott, Lloyd and

Goode 1996),

mixing of unacquainted animals (Guise and Penny 1989; Parrott and Misson
1989; Baldock and Sibly 1990; Warriss 1990; Jarvis and Cockram 1995;

Bradshaw, Parrott, Goode, Lloyd, Rodway and Broom 1996; Manteca 1996b),

journey duration (Knowles ef al. 1993; Knowles, Warriss, Brown and Kestin
1994; Jarvis et al. 1995; Knowles et al. 1995; Bradshaw, Hall and Broom 1996;

Broom 1996; Broom ef al. 1996).

rest periods within a journey (Knowles et al. 1994; Cockram 1996),

driving skill and road conditions (Buchenauer 1996; Hall 1996b; Manteca 1996a).
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lambs increased with increasing journey durations.

These studies identify components within handling and transportation processes which
may be demanding or aversive to animals, and where modifications may be made to
improve animal welfare. However, when considering a complete transportation process,
which may include many individual components, this reductionist approach may limit our
understanding of the aggregate effects of handling and transportation and marketing
processes on animal welfare. Three studies have gone some way towards examining the

effects of complex journeys.

As stated previously, the effect of journey complexity on animal welfare has not been
thoroughly explored, but Kenny and Tarrant (1987), Evans et al. (1987) and Murray et al.
(1996) have identified that journeys of increasing complexity may have an increasingly

deleterious effect on animal welfare.

First, Kenny and Tarrant (1987) investigated the effect of re-penning in a novel
environment, confinement on a stationary vehicle, confinement on a moving vehicle and
social re-grouping on 15 month old Friesian bulls and found that, as the complexity of
treatment increased, the frequency of social interactions decreased. Plasma cortisol
concentrations, levels of which may become elevated in response to environmental

challenge, increased with increasing complexity of transport treatment.

Second, Evans et al. (1987) studied the effect of marketing route on liveweight loss in
slaughterweight lambs. Lambs sent on a single direct journey from farm to slaughter lost
0.53kg liveweight (average time between farm weighing and abattoir weighing - 5 hours)
and those sent via a livestock auction market lost 3.07kg liveweight (average time between

farm weighing and abattoir weighing 26 hours). Difference in carcass weight loss between
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the two routes was 0.47kg, which represented the additional carcass weight loss incurred
by taking the longer, multi-component route through the livestock auction market. The
authors suggested that lambs lost weight at a greater rate when being transported than
when held at either the market or the abattoir lairage, and concluded that longer, more

complex journey structures resulted in increased weight loss.

Third, an indication of the possible importance of journey structure was identified in a
preliminary study of slaughter lambs arriving at an abattoir in Devon from 6 local live
auction markets and 28 local farms (Murray et al. 1996). There were no significant
differences in terms of bruising levels between marketing channels or ultimate carcass pH,
which may provide an indication of the effects of pre-slaughter handling and transportation
on animal welfare. However, there were fewer bruised carcasses and ultimate carcass pH
was lower, indicating that pre-slaughter operations in those animals which experienced a
single component journey to slaughter may have been less physically and psychologically
demanding, or both, than those which experienced a multi component journey (Murray et
al. 1996). This study was, however, limited by lack of data identifying complete journey

structure of market lambs.

Some studies have taken a ‘partialist’ approach in examining the effects of marketing
channel on animal welfare. Such an approach considers that each channel is discrete in
terms of livestock distribution patterns and does not examine patterns within channels to
identify complete journey structure. Cockram (1990), Cockram and Lee (1991), Jarvis and
Cockram (1995), Kim et al. (1994), Knowles, Maunder, and Warriss (1994); Knowles,
Maunder, Warriss, and Jones, (1994), McNally and Warriss (1996, 1997) and Warriss
(1990) indicate that the welfare of livestock sold via live auction markets is worse than

those sold direct from farm. None, however, identified complete journey structure of the
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animals sold via either channel and our understanding of the relationship between
marketing channel and animal welfare, therefore, may be limited. No studies have been

identified which examine the welfare of animals sold via electronic auction systems.

As identified in the previous chapter, journeys experienced by slaughterweight lambs from
farm to abattoir are diverse in nature and complexity in all three marketing distribution
channels. There are indications that journeys of increasing complexity have an increasingly
deleterious effect on animal welfare. However, complexity is characterised by multiple
pickups of animals from different locations, unioading, holding at a livestock market or
lairage, loading and further transportation and combinations of multiple pickups and
discrete journeys. No studies have been identified which examine the effect of journey
structure on the welfare of livestock. The following chapter describes an experiment to
investigate the effect of three different journey types from farm to abattoir on the welfare

of slaughterweight lambs.
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Chapter S The Effect of Journey Structure on the Welfare of

Slaughterweight Lambs

5.1 Introduction

Changes taking place within all sectors of the livestock and meat producing industries
impinge on the journeys experienced by animals from farm to abattoir. The results of a
survey conducted to trace the journey of slaughterweight lambs from farm to abattoir
indicate that within the three main marketing distribution channels in this country (viz.
direct farm to abattoir sales, those via livestock auction markets and those via electronic

auction systems), journeys are diverse in nature and complexity.

As previously stated, some studies have indicated that the welfare of animals sold via
livestock markets is worse than that of those sold via livestock auction markets (for
example, Cockram 1990; Cockram and Lee 1991; Jarvis and Cockram 1995; Kim et al.
1994; Knowles, Maunder, and Warriss 1994; Knowles, Maunder, Warriss, and Jones 1994,
McNally and Warriss 1996, 1997 and Warriss 1990). None identified the complete journey
structure of the animals sold via either channel but in light of the results of the survey, it is
essential to consider the journey structure rather than simply the marketing channel. No
studies have been identified which examine the welfare of animals sold via electronic

auction systems,

Three studies (Kenny and Tarrant 1987; Evans ef al. 1987 and Murray et al. 1996) have
identified that journeys of increasing complexity may have an increasingly deleterious
effect on animal welfare. The 26 journey structures from farm to abattoir characterised in

the survey contained combinations of the following components: periods of transport;

131



trans-shipping (when animals were transferred from one vehicle to another); multiple
pickups from a number of farms; and periods of holding at either collection centres,
staging posts, assembly points or auction markets. The dominant journey types were those
involving two discrete journeys (10,102 lambs), direct and uninterrupted transfer from
farm to abattoir (4,888 lambs) and those involving between two and eight pickups (2,369
lambs) en route. No studies have been identified that distinguish between the effects of
direct and uninterrupted journeys to abattoir and those involving multiple pickups en route
on animal welfare (both being classed as direct farm to abattoir transport) and thence, none
that distinguish between journeys involving multiple pickups and those involving two

discrete journeys.

An experiment was conducted to investigate the effect of three different journey types
from farm to abattoir on the welfare of slaughterweight lambs: direct transfer from farm to
abattoir, a journey involving 3 additional pickups en route and a journey involving holding

at a livestock auction market.

5.2 Methodology

Variables measured included physical, behavioural and physiological indicators of the
welfare of the lambs and incorporated: liveweight, weight of digestive tract (including
digesta), lying and standing behaviours, jaw movements (ruminating, eating, idle and

‘undetermined’; see Section 5.2.3) carcass weights and ultimate carcass pH (pH,).

The manager of the Seale-Hayne farm kindly agreed that lambs from the farm’s
commercial flock could be used in the experiment on the proviso that no financial loss was
incurred by the farm business. Financial constraints on expenditure for the experiment

meant that the cost of purchasing lambs could not be borne. However, a local abattoir
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agreed to purchase 90 lambs over a period of 9 weeks and to permit data collection on
abattoir premises. The abattoir specified that on the same given day each week, lambs
should arrive at the abattoir at 10am, with slaughter commencing immediately after

unloading.

Examination of the farm records indicated that slaughterweight lambs would be available
from early October to January. Thus, the framework for experiment was dictated by lamb
availability and the willingness of the abattoir to purchase the lambs within a given time
period. This inevitably imposed constraints on experimental design and resulted in there
being 30 transported lambs in each treatment and a total of 45 control lambs. Two
transported and two control animals were selected for behaviour recording within each
replicate; a total of six per transport treatment and 18 controls. Where appropriate, results
of data analyses comparing transported and control animals are presented prior to an

examination of the effect of different journey types.

5.2.1 Treatments

One hundred and thirty five shorn Charollais x Mule lambs (90 transported and 45 non-
transported controls) from the Seale-Hayne commercial flock were allocated to three

treatments, replicated three times within a randomised block design.

The treatments were:

1. direct and uninterrupted transfer from farm to abattoir;

2. direct transfer from farm to abattoir incorporating three additional pickups en

route;
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3. transfer from farm to abattoir incorporating a holding period at a livestock

auction market.

Journey duration, i.e. time from initial loading at the farm to final unloading at the abattoir,
was four hours in each case. The survey of journeys experienced by slaughterweight lambs
from farm to abattoir (Chapter 3) identified that journey complexity increased with
distance travelled. However, the aim of this experiment was to investigate the effect of
journey structure on the welfare of lambs. For this reason, journey duraﬁon was the same
for each treatment thus controlling the effects of duration of inanition on the variables
measured. Structural and temporal characteristics of each treatment are illustrated in Figure
5.1. Focal lambs were transported in the front pen on the lower deck of a two-deck
commercial livestock lorry in treatments 1 and 2 and for the outward journey from market
in treatment 3. For the inward journey to market in treatment 3, focal lambs were

transported in a single deck livestock trailer.

Treatment 1 comprised a total distance of 262km of which 10km was on local unclassified
roads, 4km on 'A’ classified single carriageway roads and 248km on 'A’ classified dual

carriageway roads.

Treatment 2 comprised a total distance of 138km of which 16km was on local unclassified
roads, 14km on ‘A’ classified single carriageway roads, and 108km on ‘A’ classified dual
carriageway roads. The distance from the farm to the first pickup was 15km; seven lambs
were loaded into the adjacent pen and time from arrival to departure was 0.33hrs. The
distance between pickups one and two was 4km; seven additional lambs were loaded and
penned with lambs from pickup one and time from arrival to departure was 0.25hrs. The
distance between pickups two and three was 19km; six additional lambs were loaded and

penned with lambs from pickups one and two and time from arrival to departure was
134



0.33hrs. The distance travelled between the farm and pickup three was 40km and time to
the completion of loading of all lambs was 2.33hrs. The distance travelled between pickup

three and the abattoir was 100km, extending to 1.67hrs duration.

Treatment 3 comprised a total distance of 181km of which 3km was on local unclassified
roads, 14km on 'A' classified single carriageway roads and 164km on 'A’ classified dual
carriageway roads or motorway. The distance from farm to market was 85km and lambs
were unloaded immediately on arrival at 0725hrs, penned and held for 1hr before loading
and departure at 0830hrs. Six additional lambs were loaded in the adjacent pen. The

distance from market to abattoir was 96km.
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5.2.2 Handling and Transportation Operations

An automatic system for digital recording of jaw movements (to characterise and quantify
ruminating, eating, idle and ‘undetermined’ behaviours) and lying and standing
behaviours, operated by a data logging programme was used (BehavRec V1.0; Institute of
Grassland and Environmental Research 1996). This system, developed by the Institute of
Grassland and Environmental Research (IGER), North Wyke, had previously been
employed to examine the behaviour of cattle and sheep at pasture (Champion, Rutter and
Penning 1997; Champion, Rutter, Penning and Rook 1994; Rutter, Champion, and Penning
1997) and calves during transport (Rutter 1997 personal communication), The application
of this technology provided a novel approach in the examination of the behaviour of lambs
during transport. The equipment and associated operational training were provided by

IGER.

Four lambs within each replicate (two transported and two non-transported control lambs)
were randomly selected for behaviour recording. Recorders were housed in harnesses worn
by the lambs and attached to leg and jaw movement sensors (Figure 5.2) and discussions
with IGER indicated that a minimum period of 48hrs between fitting the harnesses and

data collection were required to allow the lambs to habituate to the equipment.
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The management of, and data collection from, each replicate comprised 6 days of
operations. In summary: on Day 1, fifteen focal lambs were randomly selected from those
drafted from the Seale-Hayne commercial flock for slaughter (10 transported and 5 non-
transported controls). Four of these lambs (2 transported and 2 non-transported controls)
were randomly selected for behaviour recording and harnesses and behaviour recording
equipment were fitted for habituation. Behaviour recording commenced on Day 3 and the
lambs were maintained at pasture until Day 4 when they were housed. The principal reason
that lambs were housed overnight prior to the transport period was to ensure that slaughter
was not delayed by lambs being too dirty or too wet (or both) to comply with the Meat

Hygiene Service Clean Livestock Policy (Meat Hygiene Service 1997),

Transport and control groups were segregated at 0545hrs on Day 5. Transported animals
were loaded onto the transporting vehicle at the farm at 0600hrs, departing at 0615hrs.
Arrival at the abattoir occurred at 0955hrs with unloading at 1000hrs. Lambs were
slaughtered within 30 minutes of arrival. Control animals remained in a home pen for the
duration of the transport period and were subsequently returned to the farm flock for
marketing the following day. On Day 6, carcasses were weighed and graded and muscle
samples taken for subsequent pH measurement. A more comprehensive description of all
handling and transportation operations is now given and a site plan (Figure 5.3) identifies

locations for all on-farm procedures.

Dayl1: The Seale-Hayne lamb flock was gathered in the Sheep Selection Area (Figure 5.3),
and those animals suitable for marketing were drafted using extant farm practices, which
comprised grading and weighing. Grading extended to assessment of muscular
development and fat deposition by tactile examination of the spinous and transverse

processes of the lumbar vertebrae in the loin region, the eye muscle in the loin region and
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the spinous processes in the shoulder region to determine suitability for marketing and
overrode weight. Minimum criteria for selection included: a full eye muscle in the lumbar
region, with the spinous and transverse processes felt with gentle pressure. Selected
animals were drafted from the flock. Grading was subjective and weights were not
recorded because individual animal identification was not possible, The fifteen focal lambs
were randomly selected and drafted from the farm marketing flock, which was then

returned to pasture. Henceforth, focal lambs remained segregated from the rest of the flock.

The focal lambs were transferred by foot to the Sheep Handling Area (approximately
600m; Figure 5.3). They were individually marked using a proprietary spray stock marker
for identification purposes and weighed. Four lambs (2 transported and 2 non-transported
controls) were randomly selected for behaviour recording and harnesses and recording
equipment were fitted for habituation (Figure 5.2). The focal lambs were then transferred
on foot to pasture in the Holding Field (approximately 200m Figure 5.3). All procedures

were completed by 1700hrs on Day 1.
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overnight housing after recording equipment was replaced and reactivated. All operations

were complete by 1700hrs. Hay and water was provided during overnight housing,

Day 5: Lambs were weighed at 0515hrs and Transport and Control lambs were segregated
at 0545hrs. Control animals were penned in the home pen for the duration of the transport
period. Transported animals were loaded at 0600hrs with departure at 0615hrs. On arrival
at the abattoir, the lambs were unloaded and weighed. Slaughter commenced at 1020hrs
and was complete by 1030hrs. Following dressing, hot carcass weights were recorded.

Control lambs were weighed at 1000hrs to coincide with arrival time at the abattoir.

All operations were complete by 1330hrs.

Behavioural data were downloaded to a laptop computer.

Day 6: Recording of cold carcass weights commenced at 0730hrs. Approximately 3g of
muscle was removed from the semimembranosus of each carcass and samples were packed

in ice and returned to the laboratory where they were frozen. All operations were complete

by 0900hrs.

5.2.3 Behaviour Recording

A total of 36 focal lambs (18 transported and 18 non-transported controls) were selected
for behaviour recording, as described previously. The focal period for comparative analysis
was the transport period: 0600hrs - 1000hrs on Day 5. Baseline data were collected whilst

the lambs were at pasture on Days 3 and 4 and during overnight housing on Days 4 to 5.

In an experiment examining the temporal variation of grazing behaviour in sheep,

Champion et al. (1994) found that grazing patterns were disrupted in the hour following
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disturbances resulting from changing the behaviour recording equipment. Thus, in this
experiment, because handling operations associated with changing the behaviour recording
equipment were completed by 1700hrs on Days 3 and 4, behavioural data used for analysis
commenced at 1800hrs. Comparative periods used for analysis from Day 3, when the

lambs were at pasture, to the conclusion of the transport period on Day 5 are shown in

Table 5.1.

Table 5.1 Time Periods Used in Analysis of Lamb Behaviour from Day 3 to Day 5

Time Period Experiment Days Lamb Location
1800hrs - 0500hrs 3-4 All lambs at pasture
0600hrs - 1000hrs 4 All lambs at pasture
1800hrs — 0500hrs 4-5 All lambs in Overnight Holding Pen
0600hrs - 1000hrs 5 Transport Group transported
Control Group in Home Pen

The system (BehavRec V1.0; Institute of Grassland and Environmental Research 1996)
was as described by Rutter, Champion and Penning (1997). It comprised an erasable
programmable read onty memory (EPROM) plugged into a microcomputer, a 2 Mb static
random access memory (RAM) card and associated interface electronics mounted on a
clear polycarbonate lid (120mm x 122mm x 15mm) which was attached to a polycarbonate
base (120mm x 122mm x 70mm) containing a re-chargeable 7.2V; 1.7A h nickel-cadmium

battery pack.

The recorders were set up using a slider switch located within the lid and connected to the
battery pack. A liquid crystal display (LCD), visible through the lid, showed the recorder
number, time and date. This information was subsequently stored on the data file for

identification. A reed switch, activated by a magnet through the lid, was used to enable
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detection of the RAM card and fully charged battery, to format the RAM card and show
the status of and test the jaw movement and lying and standing sensors. Sensitivity
adjustments could be made to the jaw movement sensor after examining the amplitude of
the raw signal, which was displayed on the LCD, using a potentiometer on the interface
board. These procedures were conducted before the equipment was fitted to the animals.
Further steps to full activation of the recorders, prompted by commands on the LCD, were
conducted after fitting. Following full activation, the LCD showed the amplitude of the
signal from the jaw movement sensor, the number of bytes of jaw movement data which

had been recorded, the status of the lying and standing sensor and the current time.

The amplitude of jaw movements was logged at 20Hz, and whether the animal was
standing or lying was logged at 0.5Hz. Continuous data recording was limited to 25.5hrs
by the capacity of the RAM cards and battery charge. Therefore, because the recording
periods required in this experiment were greater than this, two recordings per animal were
made: the first from 1700hrs Day 3 to 1500hrs on Day 4 and the second from 1700hrs on

Day 4 to 1000hrs on Day 5.

Data files were downloaded from the RAM cards to a laptop computer fitted with a
PCMCIA drive and subsequently processed using Graze software (Institute of Grassland
and Environmental Research 1997). Within this programme, jaw movement data (i.e. the
signal amplitude from the jaw movement sensor), is plotted against time and displayed as
waveforms (Figure 5.4) which are then characterised to give time spent eating, ruminating,

idling and ‘undetermined’.

The irregular waveforms in Figure 5.4(a) show jaw movements characteristic of eating and
those in Figure 5.4(b) show those characteristic of ruminating including bolus

regurgitation. Figure 5.5 identifies those waveforms characteristic of idling, and
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‘undetermined’ behaviours. ‘Undetermined’ behaviours are those that result in waveforms
of a minimum of 10s duration (pre-set in the software), but are not characteristic of eating
or ruminating. The reason for including such occurrences in the jaw movement behaviour
profile is, for example, that sheep have been observed to wool-pull i.e. pull out the wool of
conspecifics under conditions of close confinement (Fraser and Broom 1997; Lynch,
Hinch, and Adams 1992) and to grind their teeth during penning and handling operations
(personal observation). Whilst these behaviours have not been validated for BehavRec, the
occurrence of ‘undetermined’ jaw movement behaviours during transportation may

indicate an area for further study.
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the abattoir was delivered in Week 1 and remained there until completion in Week 9.
Carcass weights were recorded on the abattoir scales. Hot carcass weights were recorded
on conclusion of all dressing operations after slaughter and cold carcass weights were

recorded after overnight hanging.

Digestive tract weights, including digesta, were recorded using a spring balance (Salter
(UK) Ltd, West Bromwich). This was conducted to give an indication of the extent of gut

fill.

5.2.5 Ultimate Carcass pH (pH,) Measurement

pH, measurement, in excised samples of the semimembranosus, was conducted in a single
assay after conclusion of all replicates using a microprocessor bench-top pH meter (HI
8521, Hanna Instruments Ltd, Leighton Buzzard). Previously frozen samples were thawed

and held at 5°C for 48hrs to ensure complete glycolysis before measurements were taken.

5.2.6 Sheep Handling Area, Overnight Holding Pen and Home Pen

Following focal lamb selection all handling and housing procedures were conducted under

cover in the building identified in Figure 5.3.

The Sheep Handling Area comprised a temporary straw bedded pen (3.6m x 1.8m)
constructed of sheep hurdles, providing a floor area of 6.48m’ or 0.43m’ per lamb, located
within the Overnight Holding Pen. This provided a working environment for fitting
behaviour recording equipment and weighing the lambs. The Sheep Handling Area was
dismantled for overnight holding on Day 5 and re-erected for handling operations on Day

6.
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The Overnight Holding Pen comprised a straw bedded pen (4.5m x 4.5m). Two water
buckets, each containing 12 litres of water, attached to the pen superstructure, occupied an
area of 0.29m’; thus a floor area of 19.96m* (1.33m’ per lamb) was provided. Hay (Skg
Fresh Weight) was offered in a purpose built hay rack (1.8m in length) attached to the pen
superstructure providing rack space of 0.12m per lamb. Hay remaining after the
completion of each replicate was weighed and a sample was oven dried at 80°C for 24hrs

for dry weight consumption calculation.

The Home Pen, holding control lambs during the transport period, comprised a straw
bedded pen (1.8m x 1.25m), constructed of sheep hurdles providing a floor area of 2.25m’
(0.45m’ per lamb). The Home Pen was located in the pen adjacent to the Overnight
Holding Pen and was secured to the pen superstructure to prevent distortion during

holding. No hay or water were offered during the transportation period.

5.2.7 Transporting Vehicles

A commercial two-deck livestock transporter was used for treatments 1 and 2 and for the
outward journey from market in treatment 3. Focal lambs were transported in the front pen
(2.28m x 1.98m) on the lower deck providing a total floor area of 4.5m’ (0.45m’ per lamb)
and headroom of 1.03m. The gradient of the ramp on loading at the farm and at all
additional pickup farms in treatment 2 was 27°. Raised loading/unloading bays at the
market and abattoir reduced this to 20° and 22°, respectively. The haulage company had
assured that the same driver would transport all replicates. However, the driver was unwell
on two separate occasions, which resulted in another driver transporting treatment 1 lambs

(direct farm to abattoir) in replicates 1 and 2.
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A single deck, twin axle livestock trailer (Rice Richardson Ltd, Shipton-by-Beningbrough)
was used to transport the focal lambs on the inward journey to market in treatment 3
providing a floor area of 4.63m’ or 0.46m” per lamb and headroom of 2.48m. The gradient
of the loading/unloading ramp was 12°. The raised loading/unloading bay at the market

was not used when unloading.

Straw bedding was provided in all cases, to a depth sufficient to soak up urine.

5.2.8 Site Rainfall and Temperature

Site rainfall and temperature were monitored by an automatic meteorological station and
recorded daily. Rainfall data were collected over a period of 24hrs (0900hrs-0800hrs) and

recorded as a daily total. Temperatures were recorded hourly over the same period.

Temperatures were monitored in the transporting vehicles, the overnight holding pen, the
home pen and at the market using Tinytalk data loggers (Gemini Data Loggers (UK) Ltd,

Chichester).

Three data loggers were used in both the commercial transporter and the livestock trailer.
In the commercial transporter, these were located at the longitudinal mid point of the pen,
laterally at 0.6m from each external wall and centrally at 1.14m and were attached to the

vehicle superstructure 1.0m above the pen floor.

In the livestock trailer, the data loggers were similarly located at the longitudinal mid
point, laterally at 0.45m from qach external wall, centrally at 0.9m and were suspended

from the vehicle superstructure 1.0m above the pen floor.
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One data logger was used in the overnight holding pen and another in the home pen to
monitor temperature in these locations. These were attached to the pen walls 1.0m above

the pen floors.

Similarly, one data logger was located at the livestock market attached to the holding pen

allocated to the lambs 1.0m above the pen floor.

All data collected were collated in Microsoft Excel version 7.0 and analysed in either
Minitab Release 12.1 (Minitab Inc. 1998) or SPSS Release 9.9.0 (SPSS Inc. 1998) as

appropriate. Statistical tests are described within the results reported.

5.3 Results

5.3.1 Site Rainfall and Temperatures

Weather conditions, as measured by site temperature and rainfall, were variable during the
experimental period: mean total site rainfall whilst the lambs were held at pasture from
Day 1 to Day 4 was 10.62 mm (+3.55 SEM) and mean site temperature for the same period
was 9.76°C (+1.0 SEM). Mean temperature in the overnight holding pen between 1800hrs
on Day 4 to 0500hrs on Day 5 was 7.97°C (+0.96 SEM). A generalised linear mode! (glm)
one-way analyses of variance indicated that there were no significant differences between
treatment means in any case (site rainfall: Fag = 0.22; site temperatures: F26 = 0.06;

Overnight Holding Pen temperature: F, 5 = 0.41. P>0.05 in all cases; Table 5.2).
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Within focal time periods, P1, P2 and HP, mean percentages of total ruminating time spent
ruminating whilst lying by transported and control lambs were 64.06%+7.56 and
66.43%18.39; 56.01%17.81 and 70.38%18.39 and 79.02%+7.81 and 87.71%+7.34,
respectively. There were no significant differences between the means for transported and
control lambs during these periods (P>0.05 in all cases; Table 5.45). During the transport
period (TP), mean percentage of total ruminating time spent ruminating whilst lying by
control lambs was significantly greater than that for transported lambs (71.98%17.56 and

26.96%:+9.12, respectively; P<0.05).

Between focal time periods, mean percentage of total ruminating time spent ruminating
whilst lying by transported lambs was significantly greater during HP than TP
79.02%+7.81 and 26.96%+9.12, respectively; P<0.05; 5.3.6.30). There were no other
significant differences between the focal period means for transported lambs (P>0.05 in all
cases). There were no significant differences between the focal period means for control

lambs (P>0.05 in all cases).

A glm one way analysis of variance of the proportion of total ruminating time spent
ruminating whilst lying by Direct, Multiple Pickup and Market lambs during the transport
period (TP) indicated a significant treatment effect (Fp3 = 6.50; P<0.05; Table 5.46). As
above, analyses were conducted using arcsine square root transformed proportional data
because of evidence of non-normality of data distribution (Anderson-Darling Normality
Tests; P<0.05). There was no evidence of heterogeneity of variances (Levene’s Tests;
P>0.05). Results are presented in percentage terms at the 95% confidence level for

consistency and clarity.
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and whilst hay was consumed, the lambs did not drink. Thus, the period of water
deprivation, between housing and the end of the transport period, extended to 19hrs.
Knowles ef al. (1995) found that lambs did not become severely dehydrated for transport
periods of up to 24hrs and Parrott, Lloyd and Goode (1996), holding sheep for 48hrs at
temperatures up to 35°C without food or water, found that sheep remained within water
balance. However, the authors showed that the sheep were not able to maintain water
balance if food was consumed. Therefore, because hay was consumed during housing, it is

possible that the lambs in this experiment were dehydrated to some extent.

There were no significant differences between the treatments in liveweight loss during the
housing period, but Multiple Pickup and Market lambs lost more weight than Direct or
Control lambs during the transport period. Knowles ef al. (1995) reported an 8% loss of
liveweight in lambs after 24hrs of transport, most of which occurred in the first 15hrs. In
this experiment, Direct, Multiple Pickup, Market and Control lambs lost a total of 6.2%,
8.3%, 7.8% and 6.8%, respectively. Liveweight loss during the housing period accounted
for 5.0%, 6.0%. 5.5% and 5.5%, respectively. For Direct and Control lambs, the rate of
liveweight loss was greater during housing than during the transport period. However,
there was no significant difference in the rate of liveweight loss between the two periods
for Multiple Pickup and Market lambs. This suggests that the transportation processes may
have been more aversive to these groups than to Direct lambs and to holding in the Home

Pen for Control lambs.

Whilst the Pre-Transport and Post-Transport weights of Direct lambs was greater than that
of lambs on all other treatments, there were no significant differences in Hot or Cold
Carcass Weights or Carcass Weight Loss (also known as drip loss) between the treatment

means. This suggests that the greater liveweight of Direct lambs comprised gut fill and is
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supported by the evidence of Killing out Percentage and Digestive Tract Weight (including

digesta).

Mean Killing Out Percentage of Direct lambs was less than that of Multiple pickup lambs,
which in turn was less than that of Market lambs. Mean Digestive Tract Weight was
greater for Direct lambs than for Multiple Pickup and Market lambs, but there was no
significant difference between the Multiple Pickup and Market lambs. Mean Digestive
Tract weight for Direct, Multiple Pickup and Market lambs accounted for 22.2%, 21.2%

and 20.5%, respectively, of Mean Housing Weight (covariate adjusted as described).

Median pH,, measured in the semimembranosus, was lower for Direct lambs than Multiple
Pickup and Market lambs (5.5, 5.55 and 5.54, respectively). This suggests that ante
mortem glycogen depletion was greater in the lambs on the two more complex journeys

than in those on the direct route, thus limiting the extent of post moriem glycolysis.

The behaviour of the lambs, as measured in jaw movement activity and lying behaviour of
18 transported and 18 non-transported controls, was modified by the handling and
management operations prior to transport and by transport itself, For all lambs, mean time
spent ruminating and eating decreased during the housing period when compared to the
same time period whilst the lambs were held at pasture on the preceding day. Mean time
spent lying and when jaw activity registered as idle or in ‘undetermined’ movement
increased. As stated previously, the nature of ‘undetermined’ jaw movement behaviours is
not clear, but may represent wool pulling, as described by Fraser and Broom (1997) and
Lynch, Hinch, and Adams (1992), teeth grinding (personal observation) or other
unidentified movements. The time spent in these behaviours was minimal, but increased
from 18s whilst at pasture to 43.2s during housing (total recording time 11lhrs in both

cases).
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There were no significant differences in the durations of any of the behaviour measures
between Transported and Control lambs across and within time periods. Between time
periods, the responses of Transported and Control lambs were similar to those for all
lambs, with the exception that there was no significant difference in mean time spent in

‘undetermined’ behaviours by Transported lambs.

Thus, the jaw movement and lying behaviour of lambs was modified by the environment
during the housing period, when compared to the same time period whilst the lambs were

held at pasture on the preceding day.

For all lambs, mean time spent ruminating and eating decreased during the transport period
when compared to the same time period whilst the lambs were held at pasture on the
preceding day. Mean time spent when jaw activity registered as idle or in ‘undetermined’
movement increased. There was no significant difference in the mean time spent lying
between the two periods. Food and water were withdrawn during the transport period,
although straw bedding was provided. That jaw movement activity associated with eating
was recorded during the transport period (6.6 minutes (+2.1); total recording time 4hrs)

suggests that the lJambs may have been eating the straw.

Between time periods, Control lambs spent significantly less time eating and more time
idle, in ‘undetermined’ jaw movement activity and lying down during the transport period
than during the same time period whilst the lambs were held at pasture on the preceding
day. There was no significant difference in mean duration of ruminating behaviour
between the two time periods. For Transported lambs, mean time spent ruminating, eating
and lying during the transport period were significantly less than during the pasture period,

whereas the mean time spent idle and in ‘undetermined’ jaw movement activity were
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significantly greater. There were no significant differences in the behaviours measured

between Transported and Control lambs during the pasture period.

During the Transport period, Control lambs spent significantly more time ruminating and
lying down and less time when jaw movements were idle. There were no significant
differences in mean time spent eating or in ‘undetermined’ jaw movements. Mean time
spent ruminating during the Transport period by Transported lambs was just 9 minutes
(+3.6) and for Control lambs was Ihr 4.2 minutes (+5.4 minutes). Mean time spent lying
down during the transport period by Transported lambs was 0.56hrs (10.18) and for
Control lambs, 2.34hrs (+0.17). Thus, Control lambs spent almost 60% of the total
transport period lying down, whereas Transported lambs spent 14% of the time lying

down.

The reduction in ruminating by Transported lambs may have been as a result of motion
sickness (see Austin 1996; Bost, McCarthy, Colby, and Borison 1968 and Eiler, Lyke and
Johnson 1981); or because some other aspect of the transportation period was disruptive or
aversive to the lambs. For example, vibration, jolting and noise were suggested by
Cockram et al. (1996) as reasons for increased plasma cortisol concentration and heart rate

in transported sheep compared to non transported controls.

It is clear that transportation per se affected the jaw movement and lying behaviour of the

lambs resulting in a reduction in the time spent ruminating and lying down.

No significant differences in the time spent in any of the measured behaviours was
identified between lambs on the Direct, Multiple Pickup and Market treatments during the
transport period. However, during the transport period, Control lambs spent 74.12%

(+3.97) of the time spent ruminating doing so whilst lying down, whereas Transported
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lambs spent 56.51% (+4.05). Lambs on the Direct transport treatment spent a significantly
higher percentage of ruminating time whilst lying down than Multiple Pickup or Market
lambs (72.54% +14.89, 1.51% +17.2 and 0.47 +14.89, respectively) and there was no
significant difference between the means of these two treatments. This suggests that the
behaviour of the lambs on direct and uninterrupted transfer from farm to abattoir was

disrupted less than those on the two more complex journey structures.

The results of this experiment indicate that it is important to consider the effect of journey
structure on the welfare of slaughterweight lambs transferred from farm to abattoir,
Heretofore, investigations of the effect of marketing channel (direct farm to abattoir sales
and those via livestock auction markets) have indicated that the welfare of lambs sold via
livestock auction markets is worse than that of those sold direct from farm to abattoir.
However, within direct farm to abattoir sales, none have distinguished between direct and
uninterrupted transfer and journeys involving multiple pickups en route. The results from
the measurements taken during the three journey types investigated in this experiment
show that direct transfer is less aversive to lambs than more complex journeys. But
responses during a journey involving three additional pickups en route and a journey
incorporating holding at a livestock auction market suggest that both journey types have a

similarly deleterious effect on animal welfare.

The results of the survey of conducted to trace the journeys experienced by
slaughterweight lambs from farm to abattoir showed that complexity increased with
distance travelled. In this experiment, to avoid the confounding factor of variable periods
of inanition, journey duration was the same for each journey type (4hrs). The Distances
travelled by Direct, Multiple Pickup and Market lambs were 262km, 138km and 181km,

respectively. Thus, whilst it is clear that direct and uninterrupted transfer from farm to
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abattoir;is preferable to. more complex journeys, that more:complex journeys:are associated.

with greater :distances ‘means. that. the: effect, on ‘the welfare: of lanibs ifiay ‘be: moré

deleterious; than has ‘been demonstrated. However, further work: isirequired'to investigate

this;,
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Chapter 6 Concluding Discussion

Major changes are taking place in all sectors of the livestock and meat producing industries
from farm to slaughter, These emanate from a multiplicity of interactive factors arising
from technological advances, legislative controls and social and economic pressures, all of
which have an impact on the distribution of livestock from farm to abattoir and, therefore,

on the welfare of animals.

That livestock production remains important in Cornwall and Devon is unequivocal. The
industry in the two counties is dominated by dairying, beef and sheep production and, in
1997, over 70% of agricultural land comprised grassland and crops grown for stockfeed.
The national average was just 49%. Examination of breeding livestock numbers showed
that the two counties accounted for 15% of the nattonal dairy herd, almost 15% of the
national beef herd, over 13% of the national sheep flock and over 4% of the pig breeding

herd.

The number of holdings throughout the country has been in decline for many years and
there has been a concomitant increase in average holding size. Average holding size in
Cornwall and Devon (40ha and 44.3ha in 1997, MAFF 1998a) remained below the
national average of 63.7ha. The most recently published figures, for 1999, indicate that the

position remains largely unchanged for all the above mentioned data (MAFF 2000c).

The size of the agricultural labour force has also been in decline throughout the country,
but traditional livestock areas like Cornwall and Devon, with a larger number of smaller
farms, have been less affected than areas where arable production dominates and holding

size is large. Total agricultural employment in Cornwall and Devon extended to 14,751
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and 25,472 in 1997, respectively (MAFF 1998a). This had declined to 24,585 and 14,601
by 1999 (MAFF 2000c). Nonetheless, the total for the two counties accounted for over

10% of the agricultural labour force in England, a percentage similar to 1997.

In 1997, agriculture in the South West region accounted for 1.9% of regional GDP,
exceeded only by the East Midlands region at 2.0% (MAFF 1999). By 1999 this had
declined to 1.7%, the highest regional figure, the same as the East Midlands and Eastern

regions and above the national average of 0.9% (MAFF 2000d).

Farm incomes declined between 1991/2 and 1997/8, with the greatest decline in cattle and
sheep (lowland) farms (MAFF 1999). By 1999/2000, provisional figures indicate that this
sector maintained its position, but that all other sectors had declined further (MAFF

2000d).

Major changes are taking place within the agricultural sector and it remains relatively more
important in Cornwall and Devon than in other areas of the country. Dairying, beef and

sheep production are the dominant sectors within the industry in these two counties.

The three main distribution channels from farm to slaughter in this country are direct farm
to abattoir sales and those via livestock auction markets and electronic auction systems.
There have been shifts in distribution channel utilisation levels in recent years. Electronic
auctions were introduced into this country in 1989 and, after an initial rapid increase in use
in the first four years, the share of the market for cattle and sheep had declined to 1.5% and
3.4%, respectively, by 1997 (MLC 1996a, 2000 personal communication). There is little
evidence of pigs being sold via this channel. By 1999, cattle sales via electronic auctions
had declined to 0.4% of total slaughterings and sheep sales to 1.9% (MLC 2000 personal

communication). Between 1997 and 1999 sales of cattle, sheep and pigs via livestock
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auction markets had also declined in favour of those direct from farm to abattoir. By 1999,
direct farm to abattoir cattle sales accounted for 62.5% of total slaughterings and sheep to
49%. This represented substantial shifts from 1997 when 52.4% of cattle and 35.4% of

sheep were sold via this channel.

Structural changes within both the abattoir and livestock auction market sectors have
resulted in a reduction of provision in both sectors. The numbers of both markets and
abattoirs throughout the country have been in long term decline. By 1997, there were 146
livestock auction markets operating in England and this number was reduced to 127 by
2001 (Livestock Auctioneers’ Association 1998, 2001 personal communication). Numbers
in Cornwall and Devon extended to 6 and 14, respectively, in 2001 (Livestock
Auctioneers’ Association 2001 personal communication), declining from a total of 30 in
the two counties in 1980 (Rosenthall 1981). Abattoir numbers in England extended to 410
in 1995, 375 in 1997 and 312 in 2001 (MAFF 1995a, 1997a, 2001). In Cornwall and
Devon the number of abattoirs remaining in 2001 extended to 22; 11 in each county
(MAFF 2001). Legislative controls, associated with the introduction of the Single
European Market in January 1993, had a significant impact on the structure of the abattoir
sector, reducing absolute numbers and formally polarising the industry with dual licensing

standards based on throughputs.

These structural changes within the livestock market and abattoir sector, in association
with fewer livestock farms and shifts in channel utilisation levels, inevitably mean that

patterns of livestock distribution from farm to abattoir have changed.

Holistic influences on the distribution of livestock from farm to slaughter, impinging on all

sectors, include the introduction of legislation relating to the welfare of animals during
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transport, setting maximum species specific journey durations and new vehicle standards;
changes in meat demand (which is now consumer led rather than production driven) and

changes in the retail sector, with increasing dominance of the multiple retailers.

There is no evidence in the literature of any studies that have characterised the journeys of
animals from farm to abattoir in any of the distribution channels. However, an important
precursor of examination of the relationship between livestock distribution channels and

animal welfare is an understanding of the journeys experienced from farm to slaughter.

Slaughterweight lambs were selected as the focal species for a survey of complete journey
structure from farm to abattoir within the three main marketing distribution channels:
direct farm to abattoir sales, sales via livestock auction markets and those via electronic
auctions. The results, in which electronic auction systems were examined for the first time,
clearly demonstrated that journeys experienced by lambs travelling from farm to slaughter

vary considerably from the very simple to the highly complex.

All channels differed from each other in terms of median journey duration and distance
travelled, with both parameters being lower in direct farm to abattoir sales than within the
livestock market or electronic auction systems (median duration: 1.08hrs, 7.83hrs and
7.5hrs; and median distance: 45.1km, 120.7km and 349.2km, respectively). Median transit
time for lambs sold through livestock auction markets was significantly greater than for
those lambs sold through electronic auctions, but distance travelled was greatest for lambs
sold through electronic auctions. However, considerable within-channel variation in both
journey duration and distance was also found and although the median journey durations
and distances travelled by direct sold lambs were shorter than lambs sold through the other

two channels, some lambs sold through direct sales actually experienced very long
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journeys (more than 10h and over 400km).

In terms of complexity, combinations of the following components were evident: periods
of transport; trans-shipping (when animals were transferred from one vehicle to another);
multiple pickups from a number of farms; and periods of holding at either assembly points,
staging posts or auction markets. The journeys ranged from direct and uninterrupted
transfer from farm to abattoir (n=4,888) to highly complex itineraries including up to three
periods of transportation interspersed with two holding periods at assembly points, staging
posts or auction markets (n=1,034). Journeys also included those with between 2 and 8
pickups en route (n=2,369), and those involving holding at assembly points, staging posts
or livestock auction markets before transfer to abattoir (n=10,102). Twenty-six different
journey structures were identified: 18 in direct farm to abattoir sales, 9 in sales via

livestock auction markets and 13 within the electronic auction system.

Across all distribution channels, analysis of journey complexity revealed that journeys
involving between 1 and 3 pickups en route to the abattoir had the lowest journey time and
distance compared with itineraries involving two discrete journeys (i.e. holding at a
livestock auction market or lairage), those involving between 4 and 8 pickups en route, and
those involving 3 discrete journeys (i.e. holding at a livestock auction market or lairage,
transfer to a second holding location and then transfer to abattoir), Within all three
distribution channels more animals than expected experienced journeys of increasing

complexity as distance increased.

This analysis of journey structure, therefore, shows that there is not as clear a distinction
between these three marketing channels as has previously been stated (for example,

Cockram & Lee 1991; Knowles, Maunder, Warriss & Jones 1994; Jarvis et al. 1995).
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Indeed, because of the range of journey types in all three distribution channels, it is clear
that it is essential to consider the structure of journeys, rather than the channels per se,

when judging the impact of transportation on welfare of animals.

A number of studies have indicated that the welfare of lambs sold via livestock auction
markets is worse than that of those sold direct from farm to abattoir (for example, Cockram
and Lee 1991; Kim et al. 1994; Knowles, Maunder and Warriss 1994; Knowles, Maunder,
Warriss and Jones 1994; and McNally and Warriss 1996 and 1997). Differences have been
identified between markets (Jarvis and Cockram, 1995; McNally and Warriss, 1997) and

between farms (Jarvis and Cockram, 1994; Murray et al. 1996).

The effect of journey complexity on animal welfare has not been thoroughly explored, but
Kenny and Tarrant (1987), Evans et al. (1987) and Murray ef al. (1996) have identified
that journeys of increasing complexity may have an increasingly deleterious effect on
animal welfare. Kenny and Tarrant (1987) investigated the effect of re-penning in a novel
environment, confinement on a stationary vehicle, confinement on a moving vehicle and
social re-grouping on 15 month old Friesian bulls and found that, as the complexity of
treatment increased, the frequency of social interactions decreased. Plasma cortisol
concentrations, levels of which may become elevated in response to environmental

challenge, increased with increasing complexity of transport treatment.

Evans et al. (1987) studied the effect of marketing route on liveweight loss in
slaughterweight lambs. Lambs sent on a single direct journey from farm to slaughter lost
0.53kg liveweight (average time between farm weighing and abattoir weighing - 5 hours)
and those sent via a livestock auction market lost 3.07kg liveweight (average time between

farm weighing and abattoir weighing 26 hours). The authors concluded that longer, more
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complex journey structures resulted in increased weight loss.

In a preliminary study of slaughterweight lambs arriving at an abattoir in Devon from 6
local livestock auction markets and 28 local farms, Murray et al. (1996) identified fewer
bruised carcasses and lower ultimate carcass pH in lambs that had experienced direct and
uninterrupted transfer from farm to abattoir compared with those that had experienced a

multi component journey.

No studies have been identified that distinguish between the effects of direct and
uninterrupted journeys to abattoir and those involving multiple pickups en route on animal
welfare and thence, none that distinguish between journeys involving multiple pickups and

those involving two discrete journeys.

The effect of journey structure on the welfare of slaughterweight lambs (90 transported and
45 non-transported controls) was investigated in an experiment comprising 3 journey types
(direct transfer from farm to abattoir, a journey involving 3 additional pickups en route and
a journey incorporating holding at a livestock auction market) with non-transported
controls held in a pen for the duration of the transport period. The duration of the transport
period was 4hrs, established to avoid the confounding effect of different durations of

inanition on the variables measured.

Variables measured included physical, behavioural and physiological indicators of the
welfare of the lambs and incorporated: liveweight, lying and standing behaviours, jaw
movements (ruminating, eating, idle and ‘undetermined’), carcass weight, weight of
digestive tract (including digesta) and ultimate carcass pH (pH,). An automatic system for
digital recording of jaw movements and lying and standing behaviours was used to
characterise these behaviours in 18 transported and 18 non-transported controls (BehavRec
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V1.0; Institute of Grassland and Environmental Research 1996).

Over the five-day handling period for live animals, liveweight increased whilst the lambs
were at pasture (between Selection Weight, recorded on Day 1, and Housing Weight,
recorded on Day 4), decreased during housing (between Housing Weight and Pre-
Transport Weight, recorded on Day 5), and decreased further during the 4hr transport
period on Day 5 (41.62kg +0.24, 43.67kg +0.27, 41.26kg +0.26 and 40.51kg +0.24,
respectively). Hay and water were provided during overnight housing and whilst hay was
consumed, the lambs did not drink. Thus, the period of water deprivation, between housing
and the end of the transport period, extended to 19hrs. Knowles et al. (1995) found that
lambs did not become severely dehydrated for transport periods of up to 24hrs and Parrott,
Lloyd and Goode (1996), holding sheep for 48hrs at temperatures up to 35°C without food
or water, found that they remained within water balance. However, the latter authors
showed that the sheep were not able t6 maintain water balance if food was consumed.
Therefore, because hay was consumed during housing, it is possible that the lambs in the

experiment reported here were dehydrated to some extent.

Knowles et al. (1995) reported an 8% loss of liveweight in lambs after 24hrs of transport,
most of which occurred in the first 15hrs. In this experiment, Direct, Multiple Pickup,
Market and Control lambs lost a total of 6.2%, 8.3%, 7.8% and 6.8%, respectively.
Liveweight loss during the housing period accounted for 5.0%, 6.0%. 5.5% and 5.5%,
respectively. For Direct and Control lambs, the rate of liveweight loss was greater during
housing than during the transport period. However, there was no significant difference in
the rate of liveweight loss between the two periods for Multiple Pickup and Market lambs.
During the transport period, Multiple Pickup and Market lambs lost more weight than

Direct or Control lambs (1.00kg+0.07, 0.99kg+0.07, 0.56kg+0.07 and 0.55kg+0.06,
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respectively). There were no significant differences in liveweight loss between Multiple
pickup and Market lambs or between Direct and Control lambs, This suggests that the
transportation processes may have been more aversive to the lambs on the more complex

Jjourneys than to Direct lambs and to holding in the Home Pen for Control lambs.

Whilst the Pre-Transport and Post-Transport weights of Direct lambs were greater than that
of lambs on both other transport treatments, there were no significant differences in Hot or
Cold Carcass Weights or Carcass Weight Loss (also known as drip loss) between the
treatment means. This suggests that the greater liveweight of Direct lambs comprised gut
fill and is supported by the evidence of Killing out Percentage and Digestive Tract Weight

(including digesta).

Mean Killing Out Percentage of Direct lambs was less than that of Multiple pickup lambs,
which in turn was less than that of Market lambs. Mean Digestive Tract Weight was
greater for Direct lambs than for Multiple Pickup and Market lambs, but there was no
significant difference between the Multiple Pickup and Market lambs. Mean Digestive
Tract weight for Direct, Multiple Pickup and Market lambs accounted for 22.2%, 21.2%

and 20.5%, respectively, of Mean Housing Weight (covariate adjusted).

Following a transport period of 15hrs, Manteca (1996a) reported that pH, in carcasses of
lambs which had experienced a ‘smooth’ journey were lower than that of those which had
experienced a ‘rough’ journey. In this experiment, median pH,, measured in the
semimembranosus, was lower for Direct lambs than Multiple Pickup and Market lambs
(5.5, 5.55 and 5.54, respectively). This suggests that ante mortem glycogen depletion was
greater in the lambs on the two more complex journeys than in those on the direct route,

thus limiting the extent of post mortem glycolysis. Median pH, in all treatments was within
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the normal range of 5.4 - 5.6 for lamb reported by Lawrie (1992).

The behaviour of the lambs, as measured in jaw movement activity and lying behaviour of
18 transported and 18 non-transported controls, was modified by the handling and
management operations prior to transport and by transport itself. For all lambs, mean time
spent ruminating and eating decreased during the housing period when compared with the
same time period whilst the lambs were held at pasture on the preceding day. Mean time
spent lying and when jaw activity registered as idle or in undetermined movement
increased. The nature of undetermined jaw movement behaviours is not clear, but may
represent wool pulling (Fraser and Broom 1997; Lynch, Hinch, and Adams 1992), teeth
grinding (personal observation) or other unidentified movements. The time spent in these
behaviours was minimal, but increased from 18s whilst at pasture to 43.2s during housing

(total recording time 11hrs in both cases).

During the Transport period, Control lambs spent more time ruminating and lying down,
and less time when jaw movements registered idle, than Transported lambs. Mean time
spent ruminating during the transport period by Transported lambs was just 9 minutes
(+3.6) and for Control lambs was lhr 4.2 minutes (+5.4 minutes). Mean time spent lying
down during the transport period by Transported lambs was 33.6 minutes (+10.8) and for
Control lambs, 2hrs 20.4minutes (+10.2 minutes). Thus, Control lambs spent almost 60%
of the total transport period lying down, whereas Transported lambs spent 14% of the time

lying down.

The reduction in the time spent ruminating by Transported lambs may have been as a result
of motion sickness (see Austin 1996; Bost, McCarthy, Colby, and Borison 1968 and Eiler,

Lyke and Johnson 1981); or because some other aspect of the transportation period was
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disruptive or aversive to the lambs. For example, vibration, jolting and noise were
suggested by Cockram et al. (1996) as reasons for increases in plasma cortisol

concentration and heart rate in transported sheep compared with non-transported controls.

During the transport period, lambs on the Direct transport treatment spent a significantly
higher percentage of ruminating time whilst lying down than Multiple Pickup or Market
lambs (72.54% +14.89, 1.51% +17.2 and 0.47% +14.89, respectively) and there was no
significant difference between the means of these two treatments. This suggests that the
behaviour of the lambs on the two more complex journey structures was disrupted more

than those on direct and uninterrupted transfer from farm to abattoir.

This study has shown that there is a multiplicity of interactive factors within all sectors of
the livestock and meat producing industries affecting the journeys of livestock from farm
to slaughter. The survey characterised, for the first time, the structure of journeys
experienced by slaughterweight lambs and identified that they are diverse and range in
complexity in all three distribution channels. The resuits from the experiment conducted to
investigate the effect of journey structure on the welfare of slaughterweight lambs show
that direct transfer is less aversive to lambs than more complex journeys. But responses to
a journey involving three additional pickups en route and a journey incorporating holding
at a livestock auction market suggest that both journey types have a similarly deleterious
effect on animal welfare. It is, therefore, essential that journey structure is considered when
judging the welfare of animals during transportation and not just the marketing channel per

se.
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Appendices

Appendix 1 Regional Definitions

England regions are defined by the Government Office Regions (GORs) established in
1995 (Office for National Statistics 1998). Where used, historical data are similarly

presented, compiled from relevant extant county statistics.

East Midlands GOR: Derbyshire, Nottinghamshire, Lincolnshire, Leicestershire &
Rutland, Northamptonshire.

Eastern GOR: Norfolk, Suffolk, Cambridgeshire, Bedfordshire, Hertfordshire, Essex.
Greater London GOR: Greater London.

North East GOR: Northumberland, Tyne & Wear, Durham, Cleveland & Darlington.
North West GOR: Cumbria, Lancashire, Cheshire, Greater Manchester, Merseyside.
South East GOR: Oxfordshire, Buckinghamshire, Berkshire, Surrey.

South West GOR: Gloucestershire, North Somerset and South Gloucestershire, Wiltshire

Somerset, Dorset, Devon, Cornwall and the Isles of Scilly.

West Midlands GOR: Staffordshire, Shropshire, Hereford & Worcestershire, West
Midlands, Warwickshire.

Yorkshire & the Humber GOR: North Yorkshire, East Riding & Northern Lincolnshire,
West Yorkshire, South Yorkshire.
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Appendix 2 The Welfare of Animals (Transport) Order 1997: Schedule 1 and 2

SCHEDULE 1
Article 4(3) to (6)

PART I
GENERAL REQUIREMENTS FOR THE CONSTRUCTION AND MAINTENANCE OF
MEANS OF TRANSPORT AND RECEPTACLES FOR ALL MAMMALS AND BIRDS

Avoidance of injury and suffering

1. Means of transport, receptacles, and their fittings shall be constructed, maintained
and operated so as to avoid injury and unnecessary suffering and to ensure the safety of the
animals during transport, loading and unloading,

Substantial construction

2. Every part or fitting of a means of transport or receptacle which may be exposed to
the action of the weather shall be constructed, maintained and operated so as to withstand
the action of the weather.
Size

3. The accommodation available for the carriage of animals shall be such that the
animals are, unless it is unnecessary having regard to the species of animal and the nature
of the journey, provided with adequate space to lie down.
Floors

4. Any floor on which animals stand or walk during loading, unloading or transport
shall be -
(a) sufficiently strong to bear their weight;
(b) constructed, maintained and operated to prevent slipping; and
(c) free of any protrusions, spaces or perforations which are likely to cause injury to
animals.

Weather and sea conditions

5. Means of transport and receptacles shall be constructed, maintained and operated so
as to protect amimals against inclement weather, adverse sea conditions, marked
fluctuations in air pressure, excessive humidity, heat or cold.

Projections and sharp edges

6. Means of transport and receptacles shall be free from any sharp edges and projections
likely to cause injury or unnecessary suffering to any animal being carried.
Cleanliness

7. Means of transport and receptacles shall be constructed, maintained and operated so
as to allow appropriate cleaning and disinfection.
Escape-proof

8. Means of transport and receptacles shall be escape-proof.
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Noise and vibration

9. Means of transport and receptacles shall be constructed, maintained and operated so
as to ensure that animals are not likely to be caused injury or unnecessary suffering from
undue exposure to noise or vibration.

Lighting
10. - (1) Means of transport and receptacles shall have sufficient natural or artificial
lighting to enable the proper care and inspection of any animal being carried.
(2) Passageways, ramps and other loading equipment shall be provided with adequate
natural or artificial lighting to enable the animals to be loaded or unloaded safely.
(3) Artificial lighting required by this paragraph may be provided using a portable light.

Use of partitions
11. - (1) Partitions shall be used if they are necessary -

(a) to provide adequate support for animals; or
(b) to prevent animals being thrown about during transport.

(2) When partitions are used, they shall be positioned so as to prevent injury or
unnecessary suffering to animals as a result of -
(a) lack of support; or
(b) being thrown about during transport.

Design of partitions
12. Partitions shall be -
(a) of rigid construction;
(b) strong enough to withstand the weight of any animal which may be thrown against
them; and
(c) constructed and positioned so that they do not interfere with ventilation.

PART II
GENERAL PROVISIONS FOR THE TRANSPORT OF ALL MAMMALS AND BIRDS

Jolting
22. Animals shall not be transported in such a way that they are severely jolted or
shaken.

Loading and unloading

23. Animals shall be loaded and unloaded in such a way as to ensure that they are not
caused injury or unnecessary suffering by reason of -
(a) the excessive use of anything used for driving animals; or
(b) contact with any part of the means of transport or receptacle or with any other
obstruction.

Emergency unloading

24. Unless an animal can be loaded and unloaded in accordance with the provisions of
paragraph 10(6) or (7) of Part II of Schedule 2 below, a vehicle shall, at all times, carry the
means {o enable animals to be unloaded without causing them injury or unnecessary
suffering at a place where there is no other unloading equipment.
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Segregation of animals and goods

25. - (1) Goods which are being transported in the same means of transport as animals
shall be positioned so that they do not cause injury or unnecessary suffering to the animals
and in particular goods which could prejudice the weifare of animals shall not be carried in
pens or receptacles in which animals are transported.

(2) A carcase shall not be carried in the same road vehicle, receptacle, rail wagon or pen
as an animal, other than the carcase of an animal which dies in the course of a journey.

Cleaning and disinfection

26. - (1) Animals shall be loaded only into means of transport or receptacles which
have been thoroughly cleaned and where appropriate, disinfected.

(2) Dead animals, soiled litter and droppings shall be removed from means of transport
or receptacles as soon as possible.

Litter

27. Floors on which animals are transported shall be covered with sufficient litter to
absorb urine and droppings unless equally effective alternative arrangements are in place
or unless urine and droppings are regularly removed.

Labelling of receptacles
28. Receptacles in which animals are transported shall -
(a) be marked or labelled so as to indicate that they contain live animals and the species of
those animals;
(b) be marked with a sign indicating the receptacle's upright position; and
(c) be kept in an upright position.

Securing of receptacles

29. Receptacles shall be secured so as to prevent their displacement during transport.
Humane slaughter on vessels and aircraft

30. Vessels and aircraft on which animals are transported shall carry appropriate means
for effecting the humane slaughter of the type of animal being carried if necessary.

Attendants

31. - (1) In order to ensure the necessary care of the animals during transport,
consignments of animals shall be accompanied by a sufficient number of attendants, taking
into account the number of animals transported and the duration of the journey.

(2) At least one attendant shall accompany the animals except in the following cases -
(a) where animals are transported in receptacles which are secured, adequately ventilated
and, where necessary, contain enough food and liquid, in dispensers which cannot be
tipped over, for a journey of twice the anticipated time;

(b) where the transporter performs the function of attendant; or
(c) where the consignor has appointed an agent to care for the animals at appropriate
stopping or transfer points.
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SCHEDULE 2
Article 4(3)

PARTI

ADDITIONAL REQUIREMENTS FOR THE CONSTRUCTION AND MAINTENANCE
OF MEANS OF TRANSPORT AND RECEPTACLES FOR CATTLE, SHEEP, PIGS,
GOATS AND HORSES

Size and height
1. The accommodation available for the carriage of animals shall be such that the
animals are provided with adequate space to stand in their natural position.

Ventilation

2. Means of transport and receptacles shall be constructed, maintained, operated and
positioned so as to provide appropriate ventilation and sufficient air space above the
animals to allow air to circulate properly.

Inspection of interior of receptacles

3. - (1) Receptacles shall be constructed, maintained and positioned so that they allow
for the inspection and care of the animals, including, if necessary, the feeding and watering
of the animals.

(2) Without prejudice to the generality of paragraph (1) above, receptacles carrying
animals in an aircraft -
(a) in the lower deck compartment, shall be constructed, maintained and positioned so that
all the animals may be inspected and, if necessary, cared for when the aircraft is on the
ground; and
(b) in the main deck compartment, shall be constructed, maintained and positioned so as to
provide access to every animal throughout the journey.

Special provisions for road vehicles

4. Vehicles shall be equipped with a roof which ensures effective protection against the
weather.

5. Vehicles shall be equipped, on each floor on which animals are carried (other than in
receptacles), with barriers, or, in the case of a vehicle exclusively used for the transport of
horses, with straps, so constructed and maintained as to prevent any animal from falling
out of the vehicle when any door used for loading and unloading is not fully closed.

6. - (1) Every ramp which is carried on or forms part of a vehicle shall be constructed,
maintained and operated -

(a) to prevent slipping;

(b) so that it is not too steep for the age and species of the animal being transported,

(c) so that any step at the top or bottom of the ramp is not too high for the age and species
of the animal being transported; and

(d) so that any gap between the top of the ramp and the vehicle or at the bottom of the
ramp is not too wide for the age and species of the animal being transported.

(2) In this paragraph, a ramp shall be considered too steep, a step shall be considered too
high and a gap shall be considered too wide, if animals using the ramp are likely to be
caused injury or unnecessary suffering by reason of the slope of the ramp, the height of the
step or the width of the gap.

7. Vehicles (other than vehicles in which animals are being carried in receptacles) shall
be constructed so that all the animals inside can be inspected from the outside, and for this
purpose shall be provided with suitably arranged openings and footholds.
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8. In the case of animals which are normally required to be tied, suitable provision shall
be made so that animals may be tied to the interior of the vehicle.
Approval of receptacles and pens on vessels

9. - (1) In the case of journeys beginning in Great Britain receptacles or pens used on
an exposed deck of a vessel shall have been approved by the Minister before the animals
are loaded.

(2) The Minister shall not grant an approval under this paragraph unless he is satisfied
that, having regard to the weather and sea conditions likely to be encountered during the
voyage, the receptacle or pen provides adequate protection against the sea and weather.

PARTII
ADDITIONAL PROVISIONS FOR THE TRANSPORT OF CATTLE, SHEEP, PIGS,
GOATS AND HORSES

Loading equipment
10. - (1) Animals shall be loaded and unloaded in accordance with this paragraph.

(2) Save as provided in sub-paragraphs (6) and (7) below they shall be loaded and
unloaded using suitable ramps, bridges, gangways or mechanical lifting gear, operated so
as to prevent injury or unnecessary suffering to any animal.

(3) The flooring of any loading equipment shall be constructed so as to prevent slipping.

(4) Subject to sub-paragraph (6) below, ramps, bridges, gangways and loading platforms
shall be provided on each side with protection which is -

(a) of sufficient strength, length and height to prevent any animal using the loading
equipment from falling or escaping; and
(b) positioned so that it will not result in injury or unnecessary suffering to any animal.

(5) Sub-paragraph (4) above shall not apply to ramps used on a vehicle for loading

horses if -
(a) the vehicle has been specifically constructed for the carriage of horses; and
(b) loading and unloading is only effected by leading each horse into or out of the vehicle.

(6) An animal may be loaded or unloaded by means of manual lifting or carrying if the
animal is of a size that it can easily be lifted by not more than two persons and the
operation is carried out without causing injury or unnecessary suffering to the animal.

(7) An animal may be loaded or unloaded without equipment or by manual lifting or
carrying provided that, having regard to the age, height and species of the animal, it is
unlikely to be caused injury or unnecessary suffering by being loaded or unloaded in this
manner.

Internal ramps and means of lifting
11. - (1) Animals shall be moved from one floor or deck of a vehicle, vessel or
receptacle to another in accordance with this paragraph.

(2) Save as provided in sub-paragraph (4) below, suitable ramps or mechanical lifting
gear shall be used and operated so as to prevent injury or unnecessary suffering to any
animal,

(3) Where a ramp or mechanical lifting gear is used it shall be -

(a) provided on each side with protection which is of sufficient strength, length and height
to prevent any animal using it from falling or escaping;

(b) positioned so that it will not result in injury or unnecessary suffering to any animal; and
(c) of a gradient which is suitable to the age and species of the animals concerned.

(4) Manual lifting or carrying may be used if the animal is of a size that can easily be
lifted by no more than two persons and the movement is carried out without causing injury
or unnecessary suffering to the animal.
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Tying
12. When animals are tied, the ropes or other attachments used shall be -
(a) strong enough not to break during normal transport conditions;
(b) designed in such a way as to eliminate any danger of strangulation or injury, and
(c) long enough to allow the animals, if necessary, to lie down and to eat and drink.
13. Animals shall not be tied by the horns, or by nose rings.

Segregation of animals
14. - (1) Save as provided in sub-paragraphs (2) and (4), the following animals shall
not be carried in an undivided vehicle, rail wagon, pen or receptacle with other animals -
(a) a cow accompanied by a calf or calves it is suckling;
(b) a sow accompanied by unweaned piglets;
(c) a mare with a foal at foot;
(d) a bull over 10 months of age;
(e) a breeding boar over 6 months of age; or
(f) a stallion.

(2) Bulls may be carried with other bulls, boars with other boars and stallions with other
stallions if they have been raised in compatible groups or are accustomed to one another.

(3) Save as provided in sub-paragraph (4), animals shall be segregated according to
species.

(4) Animals of any species may be carried in the same undivided vehicle, rail wagon,
pen or receptacle as their companion animals if separation would cause either of the
animals distress.

(5) No unsecured animal shall be carried in the same undivided vehicle, rail wagon, pen
or receptacle as any animal which is secured other than -

(a) unweaned young transported with their dam or other animal which they are suckling, or
(b) a horse registered under the Rules of Racing accompanied by an animal which is its
companion.

(6) No animal shall be carried with another animal if, having regard to the differences in
age and size between those animals, injury or unnecessary suffering is likely to be caused
to one or both of the animals.

(7) Measures shall be taken to avoid injury or unnecessary suffering to any animal as a
result of the carriage in the same vehicle, rail wagon, pen or receptacle of animals which
are hostile to each other or are fractious.

(8) Measures shall be taken to avoid any animal being caused injury or unnecessary
suffering by an animal which becomes fractious during the journey.

(9) Uncastrated male adults shall be segregated from females unless they have been
raised in compatible groups or are accustomed to one another.

(10) Horned cattle shall be segregated from unhorned cattle unless they are all secured.

(11) Broken horses shall be segregated from unbroken horses.

(12) Segregation of animals in rail wagons may be effected either by means of suitable
partitions or, if space permits, by tying them in separate parts of the rail wagon.

Restrictions on lifting, dragging and use of force on animals

15. - (1) Without prejudice to the provisions of article 6(6), animals shall not be
suspended by mechanical means, nor lified or dragged by the head, horns, legs, tail or
fleece.

(2) No person shall use excessive force to control animals.
(3) Subject to sub-paragraph (4) below, no person shall use -
(a) any instrument which is capable of inflicting an electric shock to control any animal;
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(b) any stick, goad or other instrument or thing to hit or prod any cattle of six months or
under; or

(c) any stick (other than a flat slap stick or a slap marker), non-electric goad or other
instrument or thing to hit or prod any pigs.

(4) The prohibition in sub-paragraph (3)(a) above shall not apply to the use of any
instrument of a kind mentioned in that sub-paragraph, on the hindquarters of any cattle
over the age of six months or on adult pigs which are refusing to move forward when there
is space for them to do so, but the use of any such instrument shall be avoided as far as
possible.

(5) Nothing in this provision shall prevent the suspension by mechanical means of a
receptacle in which an animal is being carried.

Daties of attendants
16. - (1) The attendant or consignor's agent shall look after the animals, and, if
necessary, feed, water and milk them.
(2) Animals in milk shall be milked at appropriate intervals and, in the case of cows in
milk, that interval shall be about 12 hours but shall not exceed 15 hours.

SCHEDULE 7
Articles 8, 13 and 14

PART I

WATERING AND FEEDING INTERVALS, JOURNEY TIMES AND RESTING
PERIODS FOR CATTLE, SHEEP, PIGS, GOATS AND FOR HORSES (EXCEPT
REGISTERED HORSES)

1. Subject to the provisions of this Schedule, journey times shall not exceed 8 hours.

2. The maximum journey time in paragraph 1 may be extended where the transporting
vehicle meets the following additional requirements:
(a) there is sufficient bedding on the floor of the vehicle,
(b) the transporting vehicle carries appropriate feed for the animal species transported and
for the journey time,
(c) there is direct access to the animals,
(d) there is adequate ventilation which may be adjusted depending on the temperature
(inside and outside),
{(e) there are movable panels for creating separate compartments,
(f) vehicles are equipped for connection to a water supply during stops, and
(g) in the case of vehicles for transporting pigs, sufficient liquid is carried for drinking
during the journey.

3. The watering and feeding intervals, journey times and rest periods which shall apply
when a road vehicle meets the requirements in paragraph 2 are as follows -
(a) unweaned calves, lambs, kids and foals which are still on a milk diet and unweaned
piglets must, after 9 hours of travel, be given a rest period of at least one hour sufficient in
particular for them to be given liquid and if necessary fed. After this rest period, they may
be transported for a further 9 hours;
(b) pigs may be transported for a maximum period of 24 hours. During the journey, they
must have continuous access to liquid;
(c) horses may be transported for a maximum period of 24 hours. During the journey they
must be given liquid and if necessary fed every 8 hours; and
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(d) all other cattle, sheep and goats to which this Schedule applies must, after 14 hours of
travel, be given a rest period of at least one hour sufficient for them in particular to be
given liquid and, if necessary, fed. After this rest period, they may be transported for a
further 14 hours.

4. At the end of the journey time laid down, animals must be unloaded, fed and watered
and be rested for at least 24 hours.

5. Animals must not be transported by train if the maximum journey time exceeds 8
hours. However, the journey times laid down in paragraph 3 shall apply where the
conditions laid down in paragraphs 2 and 3, except for rest periods, are met.

6. - (1) Animals must not be transported by sea if the maximum journey time exceeds
that laid down in paragraph 1, unless the conditions laid down in paragraphs 2 and 3, apart
from journey times and rest periods, are met.

(2) In the case of transport by sea on a regular and direct link between two geographical
points of the Community by means of vehicles loaded on to vessels without unloading of
the animals, the latter must be rested for 12 hours after unloading at the port of destination
or in its immediate vicinity unless the journey time at sea is such that the voyage can be
included in the general scheme of paragraphs 1 to 3.

7. In the interests of the animals, the journey times in paragraphs 3 and 6(2) may be
extended by 2 hours, taking account in particular of proximity to the place of destination.

PART I

ADDITIONAL PROVISIONS RELATING TO THE TRANSPORT OF ANIMALS
THROUGH A MARKET WHERE DOCUMENTATION IS UNAVAILABLE FOR THE
WHOLE PERIOD OF THE JOURNEY

8. The provisions in this Part shall apply where a journey involves passing through a
market, and the documentation is unavailable to a person transporting animals from that
market to establish the time the animals left the point where the journey to that market
began.

9. If a person transports from a market animals which he did not take to that market, the
documents required under article 14 shall show the market as the beginning of the journey
for the purposes of recording the place, date and time of loading.

10. If a journey to market was not more than 4 hours, no person shall transport animals
from that market for more than 4 hours except in accordance with the following provisions
of this Part.

I1. The animals to be transported shall have been at market for a period of at least one
hour sufficient in particular for them to be given liquid and, if necessary, fed.

12. The journey from the market shall be in a vehicle complying with paragraph 2 of
Part I of this Schedule.

13. Unweaned calves, lambs, kids and foals which are still on a milk diet and unweaned
piglets may be transported for 9 hours from a market if the journey to market was not more
than 4 hours (or 9 hours if it was in a vehicle complying with paragraph 2 of Part I of this
Schedule).
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14. Pigs or horses may be transported for 8 hours from a market if the journey to market

was not more than 4 hours (or 8 hours if it was in a vehicle complying with paragraph 2 of
Part I of this Schedule).

15. All other cattle, sheep and goats to which this Schedule applies may be transported
for 14 hours from a market if the journey to market was not mare than 4 hours (or 14 hours
if it was in a vehicle complying with paragraph 2 of Part I of this Schedule).

16. It shall be a defence for a transporter transporting animals from a market to show

that he took all reasonable steps to establish that the conditions in paragraphs 9 to 15 of
this Schedule relating to the transport of animals to the market were satisfied.

UK Parliament 1997, © Crown Copyright 1997
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: -Appendix’3: Journey Iiformation fo Accompany ‘Al Transported Animals
‘The:name:and address of the owner;of the animals
“Theiname:and address of the transporter-of the:animals

‘The' place that: the. animals: were .loaded :and ‘their final destination. If 'sent to:a' livestock

auction market, this:is-the final déstination:

‘The:date:and time thatthe first animal was'loaded

‘The:date:and'time of departure

"The time and place of rest periods(for domestic'journeys: over. 8 hours)

The species:of animal.and-whether unweaned'

‘The number of animals andistatus (breeding livestock, slaughterilivestock:etc.)
The date:and time of.unloading

The registration number ofithe transporting vehicle:

Source: MAFF 1998c¢.
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