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Abstract
The Bornean banteng is an endangered species (Timmins et al. 2008) of cattle and
very is little known about their ecology. Body condition scoring (BCS) systems are
good methods of quickly assessing the health of animal populations. BCS gives
important information regarding the status of banteng and the effect of the
management upon their forest habitat, which is particularly relevant in Sabah as very
little forest remains unlogged. This study presents a new BCS system using camera
trap images to assess the effects of logging and climatic seasons on banteng in five
different forests in Sabah.
Banteng populations were found to have higher body condition in forests with a
history of reduced-impact logging rather than conventional logging. They were also
found to carry more soft tissue in both more recently and distantly logged forests,
which have either increased understorey growth or lower disturbance levels.
However, the type of logging or elevation did not seem to impact their BCS in this
study. This has important implications for future logging in Sabah as it is more
beneficial for banteng conservation that where logging does occur it is controlled to
be as least damaging as possible. Additionally their body condition was not found to
change over the seasons, which was probably due to the presence of rain even in the
dry season and the ability of banteng to withstand food shortages (Copland, 1974).
Introduction
Body condition scoring (BCS) systems measure the amount of soft tissue an animal
has compared with its size and are useful as a general guide to the health of an animal
(Ezenwa et al. 2009; Soares and Dryden, 2011). Usually BCS systems allocate a
number within a set range to the animal with lower scores given to animals in poorer
condition (Domecq et al. 1995). Many BCS systems for domestic mammals use
palpitation to more accurately assess the condition (Ezenwa et al. 2009; Soares and
Dryden, 2011), however this is impractical in wild animal studies as they would first
have to be captured, which is both costly and stressful for the animal. There are BCS
techniques developed for visual use on wild animals in the field; for example on
elephants by Ramesh et al. (2011), and from photographs for mule deer (Marshal et
al. 2008) and elephants (Fernando et al. 2009). Visual BCS systems are useful for
animals that cannot be handled (Audigé et al. 1998) as they are simple and quick to
use (Fernando et al. 2009). Using camera trap images to score mammal body
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condition opens up the scope for BCS applications in wildlife management and
permits additional data collection on their health which would be otherwise
impossible to access, especially for rarely seen and elusive mammals such as banteng.
Body condition scoring systems are usually simple and easy to implement and
although there is some variability when applied by different users (Audigé et al. 1998;
Caslini, 2012) clear and well explained BCS systems are usually easily taught and
implemented by anybody (Wemmer et al. 2006). Despite their simplicity, BCS
systems are reliable in tracking changes in soft tissue carried by an animal over time
(Edmonson et al. 1989 cited in Domecq et al. 1995).
Body condition scoring can provide invaluable information on the health of the
animal on an individual scale, for instance the body condition in mammals can be
related to the strength of their immune system (e.g. Cabezas et al. 2006), age at which
they first breed (Carrion et al. 2007 cited in Caslini, 2012), fertility (Audigé et al.
1998) and mortality (Choquenot, 1991; Bérubé et al. 2014). Monitoring individual
health allows the tracking of the health of a population (Stevenson and Woods, 2006)
and BCS can allude to the factors limiting population growth (Marshal et al. 2008). If
body condition is low, nutrition is likely to be the key limiting factor in population
growth (Bowyer, 2005 cited in Marshal et al. 2008). It may also indicate that the
habitat has probably reached its carrying capacity (Marshal et al. 2008; Caslini,
2012). For these reasons it is possible that comparing the body condition scores of
banteng in different forest habitats will show which management techniques support
thriving populations of banteng. It may also indicate at the longer term effects of
different treatments.
Banteng like to graze in open areas and are more frequently found in open dipterocarp
forests (Pedrono et al. 2009; Purwantara et al. 2012). In Cambodia the subspecies Bos
javanicus birmanicus is most abundant in the flatland areas (Gray et al. 2012). The
majority of Sabah’s forests are covered with dipterocarp forest (Maycock et al. 2012)
however not all of it is lowland and therefore the banteng that do live in the lowlands
may have higher BCS. The IUCN Red List records the banteng in Borneo as living in
secondary forest and that logging, which opens up the forest floor, may benefit the
banteng due to the increased understorey growth (Meijaard et al. 2005; Pedrono et al.
2009; Timmins et al. 2008). This is supported by Meijaard and Sheil (2008) who have
noticed that banteng seem to do better in logged forests. Logging however also
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removes and alters habitat that may provide vital food sources for banteng (Meijaard
et al. 2005) and creates a lot of disturbance (Ancrenaz et al. 2010).
Ancrenaz et al. (2010) found it was possible to conserve orang-utans within
commercial forests that adopt reduced-impact logging techniques whereas
conventional logging was more damaging to them. This is likely to be true also for
banteng as Dermakot Forest Reserve uses reduced-impact logging techniques and
supports a healthy population of banteng (Lagan et al. 2007). It is very likely that
different logging techniques and management agendas will have differing effects on
the banteng populations, and that the most destructive types of management should
manifest themselves in lower body condition scores for the banteng that live there.
Other subspecies of banteng have been found to have different habitat requirements in
the wet and dry season, and that the absence of these habitats may cause local
extinctions (Pedrono et al. 2009). Additionally, other large Asian mammal species
lose condition in the dry season due to a decreased plant digestibility, protein content
and growth rate (Ego et al. 2003). For example, Ramesh et al. (2011) found that the
body condition scores of the Asiatic elephant (Elephas maximus indicus) in Southern
India changed between the wet and the dry season, whilst Marshal et al. (2008) found
that rainfall correlated positively with mule deer body condition. It is possible that this
may be the case for other large mammals such as the banteng. Domesticated banteng
reportedly maintain their body condition during periods of reduced food quality or
availability (Copland, 1974), which could be explained by the increased urea levels in
banteng blood in comparison to other cattle species (Andrews, 1972 cited in Copland,
1974).
Body condition scores of banteng in Sabah will indicate the suitability of the forests
and the health of the populations (Adamczewski, 1993 cited in Caslini, 2012). This
information will be invaluable for the management and conservation of this species.
The body condition scores of the banteng living in different habitats will also provide
information on what types of forest management are needed to conserve them and
which interacting factors benefit or negatively impact the banteng populations living
there. Logging alters the vegetation composition of a forest (Meijaard et al. 2005)
therefore it is important to know how each of the logging methods in Sabah affects
the banteng and how much of the preferred habitat is removed or altered. This
information will be especially important as there is currently very little knowledge of
the impact of logging on banteng (Meijaard et al. 2005). At present is very little
4

Professional Training Year

Project Report

P1121

unlogged forest remaining in Sabah (Bryan et al. 2013) suggesting that it is likely that
banteng will be confined to commercial forests in the very near future.
To identify the impact of logging upon the health of banteng in Sabah, a new BCS
system was created using non-invasive camera trap images. The BCS scores were
used to test the hypothesis that banteng living in forests with longer times since
logging had higher BCS scores, and that the wet season positively influenced BCS
scores.
Materials and Methods
Study Sites
The research was carried out in five forests (Tabin Wildlife Reserve, Malua Forest
Reserve, the buffer zone of Maliau Basin Conservation Area, Sipitang Forest Reserve
and Sapulut Forest Reserve) all located across South, West, Central and East Sabah
(Figure 1) and are predominately made up of dipterocarp habitats (Maycock et al.
2012). The elevation range of camera trap locations within each forest reserve were
12-331m (Tabin Wildlife Reserve), 0-405m (Malua Forest Reserve), 209-593m
(Maliau Basin Conservation Area), 763-1379m (Sipitang Forest Reserve) and 262602m (Sapulut Forest Reserve). Tabin Wildlife Reserve, Malua Forest Reserve and
Maliau Basin Conservation Area are all now totally protected from logging, whereas
Sipitang Forest Reserve and Sapulut Forest Reserve are both commercial forests
where logging takes place with or without replanting. Tabin was previously logged
conventionally and was last logged in 1989, Malua was previously logged with a
mixture of conventional and RIL techniques until 2007, Maliau Basin was previously
logged using RIL until 1997, Sipitang was previously logged with conventional
techniques up until 2010 but now it is either logged with RIL techniques, managed as
plantation or unlogged and Sapulut was previously logged with conventional
techniques until 2004 and is now logged with RIL or also managed with plantation
(information gained from Sabah Forestry Department staff).
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Figure 1 – A map of the forests of Sabah with the locations of the study sites annotated
(Sabah Forestry Department edited by Penny Gardener).

Data Collection
Camera trap images of banteng were used from camera traps located in five forest
reserves in Sabah, Malaysia for differing time periods; Tabin Wildlife Reserve (April
2011 - October 2012), Malua Forest Reserve (April 2011 - June 2014), Maliau Basin
Conservation Area (June 2013 – June 2014), Sipitang Forest Reserve (September
2013 – March 2014) and Sapulut Forest Reserve (November 2013 - April 2014).
All images were collected as part of the Bornean Banteng Programme for either
Penny Gardner’s PhD project in Tabin Wildlife Reserve and Malua Forest Reserve,
and the Yayasan Sime Darby state-wide survey of banteng across Sabah.
The camera trap locations were spread over the area of the reserve (Table 1) to try and
capture individuals from many herds.
Location
Tabin

Total
Stations
126

Camera
model
Reconyx

Sampling scheme
4 Grids: Grids 1 & 2: 2.5km x 2.5km.
6
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Wildlife
Reserve
Malua Forest 52
Reserve
Maliau Basin 21
Conservation
Area
Sipitang
30
Forest
Reserve
Sapulut
30
Forest
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H500

Grids 3 & 4: 3km x 3km. (500m between
each camera) and some placed in areas of
banteng signs
Reconyx
3 Grids: Grid 5, 6 & 7: 3km x 3km (6X6
H500
& with 500m between each station) and some
PC800
placed in areas of banteng signs
Reconyx
Cameras in areas of banteng signs
H500, PC800
& PC850
Reconyx
Cameras in areas of banteng signs
PC800
Reconyx
H500
PC800

Cameras in areas of banteng signs
&

Table 1 – The camera trapping methods used in each forest reserve
A camera trap station was comprised of two cameras facing each other drilled to trees
at approximately 10m apart and 1m high. Each camera trap was programmed to take
three photographs at one-second intervals every time it was triggered, with an
immediate reset post the third image. In low-light conditions images were taken in
monochrome using an in-built infrared light with the exception of one camera in
Maliau Basin Conservation Area (PC850) which operated with a white flash for
colour pictures.
Cameras in a grid layout were placed overlooking banteng or large mammal signs (or
in the absence of these an animal trail) within a 50m radius of the specific GPS point
determined by the grid. Grids were determined primarily by access either by vehicle,
boat or on-foot, with a minimum distance of 500m from the nearest logging road.
Other cameras were placed near or overlooking banteng signs (tracks or dung),
reported sightings or in apparently banteng suitable habitat.
Camera stations were checked once a month for tampering and functionality, and to
change the batteries and SD card.
Body Condition Scoring
Individual profile cards of each banteng were created using images of the head, rear
and both sides of the animal to create a reference allowing the banteng to be identified
on a future occasion. Each individual was scored for each day that it appeared in the
camera traps using the 5-point pictorial scoring system developed especially for the
Bornean banteng (Appendix 1). The 5-point pictorial body condition scoring system
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covers the full range of conditions observed in banteng captured on camera within the
research period. It is possible that body conditions both above and below this range
exist, and future users of this method would have to extend the scale if necessary to 0
or 6 as with the elephant body condition scoring system developed by Fernando et al.
(2009).
Only images that were taken in daylight or at night with the PC850 colour camera
were used in the profiling and the body condition scoring. Black and white pictures
were only included in instances where the camera changed from colour to black and
white while the herd was still present or vice versa, as these still had enough light to
allow individual recognition and scoring. It was generally difficult to distinguish
between individuals or to reliably score the body condition in dark pictures as the
features important for scoring were difficult to see in poorer quality or monochrome
photographs. All daylight images which could not reliably be scored or where it could
not be made certain that the individual had not already been scored for that day were
omitted from the analysis.
Forest Type and Seasons
The logging history of each forest was categorised into three variables, present
logging, past logging and the year within which the forest or compartment was last
logged. The types of logging were categorised according to 4 groups: 1) reducedimpact logging (RIL) which is the only logging type other than clear felling for
plantation that occurs in Sabah currently (Edwards et al. 2012), 2) industrial tree
plantation (ITP) (the area is clear felled and replanted), 3) conventional (traditional
logging without reduced-impact logging techniques) and 4) none. When the exact date
of cessation of logging was not known, the most recent date it could have been logged
to was used in the analysis. Cases where an individual appears in two cameras on the
same day under different current or past logging treatments were not included, and
where the logging treatments were the same the mean elevation was used.
R statistical software (version 3.0.2, R Development Core Team 2009) was used for
all the data analysis using the package ordinal which was created by Christensen
(2013).
The effect of logging and season upon the BCS of banteng was investigated using a
cumulative linear model (Model 1, Table 2).
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To determine the effect of the wet and dry seasons upon on the body condition scores
of banteng, only images from Tabin Wildlife Reserve, Malua Forest Reserve and
Maliau Basin Conservation Area were used due to the longer survey duration in these
forests. Both long-term and mean monthly precipitation and temperature rates
recorded in Danum Valley Field Centre by the Royal Society SE Asia Rainforest
Research Programme are used in the model (Model 2, Table 2).
Model number
1

2

Model description
Body condition score ~
Time since logging*Past
logging*Present
logging*Elevation

Term
Present and past logging:
Conventional, Reduced-impact
logging, Industrial Tree Plantation,
None
Time since logging: years
Body condition score ~
Precipitation: Total monthly
Precipitation*Temperature precipitation calculated at Danum
Valley Field Centre
Temperature: Mean monthly
temperature calculated at Danum
Valley Field Centre

Table 2 – The full models investigating the effects of logging and temperature and
precipitation on banteng BCS
Results
Profiling
In total 111 individuals were identified and scored from the five forests. Out of 681
daytime banteng captures there were 100 instances where the individual could not be
identified reliably (Table 3) however within these occasions any which definitely did
not appear in front of the camera again on the same day where scored and included in
the analysis.
Camera
Trap
Nights
Tabin
14,784
Wildlife
Reserve
Malua Forest 15,702
Reserve

Daytime Discarded Number of Elevation
Captures Captures Individuals of
Captures
(m)
26
4
16
22-164
486

113

9

40

29-293
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Maliau Basin
Conservation
Area
Sipitang
Forest
Reserve
Sapulut
Forest
Reserve
Total
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5,045

77

18

18

267-398

3,714

56

11

24

781-1143

2,840

36

5

13

407-482

42,085

681

151

111

22-1143

Table 3 – The camera trapping survey and profiling results

Forest Habitat and Management
The final models (Table 4) were run using a loglog link and reduced by stepwise
model selection by AIC to reach the minimal adequate model.
Elevation was significantly correlated with time since logging (p<0.01) so was
omitted from the model giving the minimal adequate model as reported in Table 4
(model 1).
The BCS of banteng living in forest previously logged by RIL was significantly
higher than those of banteng living in forests that were previously logged using
conventional methods (mean difference ± SE = 0.90 ± 0.17, z value = 5.47, P<0001),
An interaction between the time since logging and the logging method indicated that
banteng in more recently logged forests with a history of RIL had higher BCS (mean
difference ± SE = -0.10 ± 0.02, z value = -5.33, P<0.001). Temperature and
precipitation were not found to have significant effects on BCS.
Model
1

2

Model Description
AIC
BCS ~ Years since 1135.15
logging*Past logging +
Years since logging + Past
logging
Null model
815.23

Table 4 – The minimal adequate models for the effects of logging, precipitation and
Discussion
temperature on banteng BCS
Profiling
Although banteng are fairly uniform in their appearance within each sex, it was found
that they can be reliably profiled using differences in their coat colour, size and shape
10

Professional Training Year

Project Report

P1121

of horns, differences in the edges of the stockings, cuts and scars and any other
permanent or semi-permanent distinguishing feature as illustrated in Figure 3.
However, it was more difficult to profile juveniles, in particular very young calves
that had neither horns nor stockings and changed a lot between being captured on
camera, and this is even more difficult when many individuals are born within a herd
over a short period of time. It is necessary to be very flexible with the features used to
sort the individuals as different lights and angles show different features. Other
features that were occasionally used in profiling were the length of tail, ear hairiness
and pairing up of cows and calves. When profiling it is important to keep in mind the
changes that occur over time to the banteng; scars will be acquired, horns will curve
more and the coat may change colour slightly. Therefore for instances when the same
individual rapidly matured during the study photos of it at each distinctive stage of
development (i.e. very young calf, older calf with stockings, juvenile with straight
horns and adult with curved horns) were included in the profile.

Figure 3 – Photographs of two banteng bulls collected by the Bornean Banteng
Programme in 2013 showing the areas that are most useful for distinguishing
individuals.

Body Condition Scoring
Body condition scoring systems are widely used due to their ease of use and the
valuable information they give about the health of individuals (Ramesh et al. 2011;
Caslini, 2012). Also as they have been successfully applied to elephants using only
visual observations (Wemmer et al. 2006; Fernando et al. 2009; Ramesh et al. 2011)
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it was expected that a scoring system for banteng using photos would be fairly easy to
implement. However, it is unlikely to score the body as accurately as a live
observation would as an observer can usually view an animal from all angles to assess
the condition. Using cameras limits the angles the banteng is viewed by or sometimes
camera functionality or weather conditions gives poorer quality photos which are
more difficult to score. As stated by Wemmer et al. (2006), the skeletal features
scored are much more visible when an animal is stretched out mid-stride whereas they
are much less visible when bunched up, each of which increases or decreases the
perceived body condition. It would be less of a problem with live observations as you
would see both ends of the spectrum; however it is much harder with photos as
images only provided a snapshot of that animal at best at every second. Fernando et
al. (2009) found that lighting and posture might cause a different score to be given to
an animal but found that the error was never usually out by more than a score of 1
either way and suggests the use of a series of photographs to more reliably score an
animal when using camera traps which was done in this method.
Forest Type and Logging Effects
Very little research has been carried out on the Bornean banteng and very little is
known about its ecology. However it was expected that the body condition scores
would be higher in forests that have been opened up slightly by small amounts of
logging but that extensive logging would remove some of the important feeding
habitats and therefore the banteng would be in poorer condition there.
There is a wide variety of forest management methods being used between and within
the forests of Sabah and although all logging since the first of April 2010 has been
reduced-impact logging (Edwards et al. 2012) each forest has had and still has a
diverse management history.
The results of this study indicated that forests that were logged in the past with
reduced-impact logging contained banteng with higher BCS than forests that were
logged using only conventional logging methods. Reduced-impact logging techniques
do reduce the damage to the forest however all logging still causes a lot of disturbance
and habitat degradation (Putz et al. 2001). Due to time constraints it was not possible
to study banteng within primary forest however this would have allowed a
comparison with unlogged environments. It was shown here that it is important for
banteng that the impact of logging is kept as minimal as possible if it is occurring at
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Professional Training Year

Project Report

P1121

all. Most of Sabah’s forests have been logged previously (Aoyagi et al. 2013),
therefore it is necessary to be able to conserve banteng in logged areas. It is
heartening that at the very least all logging from now on has to be following reducedimpact techniques if the forest is not going to converted into plantation (Edwards et
al. 2012), which will be less detrimental to banteng than old-style conventional
logging. It is strange that banteng have higher body condition scores in forests more
recently logged with RIL techniques however this could be related to the lack of
significance of the present logging in the model. It also may be the short-term benefits
of increased understorey growth rate in the first few years after logging due to the
increased light intensity on this layer (Bischoff et al. 2005). Pioneer species such as
grasses were found in greater abundances where logging had occurred within the last
10 years (Ridge, 2014) making banteng forage more abundant. The nature of reducedimpact logging techniques is less damaging than conventional techniques (Edwards et
al. 2012) which could also allow the vegetation to recover more quickly (Haworth,
1999). However as past logging is significant whilst present logging is not it is likely
that the impacts of logging are not necessarily seen in the present but will impact long
into the future. This is particularly worrying as it is very difficult to predict how long
negative effects will last for therefore it may be necessary to monitor the body
condition of a population of banteng in an area under changes of management.
How recently a forest is logged and the type of logging undertaken are significant
factors that could show that forests recover differently from different levels and types
of disturbance and that the effects of logging in banteng is actually very complex and
there are likely to be many more facets that were not covered in this study. A note of
caution however regarding the interpretation of the significance of time since logging;
although there was overlap in the time since logging between the three most recently
logged forests (Malua Forest Reserve, Sipitang Forest Reserve and Sapulut Forest
Reserve), the two most distantly logged (Tabin Wildlife Reserve and Maliau Basin
Conservation Area) do not overlap with any other forest, therefore the increase in
BCS with recent logging could be actually due to other factors within these latter two
forests.
A confounding issue to categorising forest management is the lack of regulation and
enforcement during the implementation of reduced-impact logging (Mcmorrow and
Talip, 2001), therefore forests with the same management classification may have had
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differing levels of degradation. There are also many different management terms used
by the forestry department, for example in Sipitang Forest Reserve the standard
reduced-impact logging practices are referred to as Natural Forest Management so
consideration has to be taken as to what exactly was meant by each management term.
A project researching more forests will be required to check the effect of elevation on
banteng body condition and it was likely that it was correlated with time since logging
because initially logging was likely to have occurred in more accessible places in the
lowlands whereas now newer methods are making less accessible steeper areas more
financially feasible for logging (Putz et al. 2001).
Climatic effects
It was expected that, as with elephants, banteng would also have lower body condition
scores in the dry season than the wet season due to the decreased food availability
(Ramesh et al. 2011). However the body condition does not seem to change. This
could be due to the resistance of banteng to fluctuations in food quality and
availability (Copland, 1974).
Alternatively very little evidence of seasonal variation in body condition was found
for any other large Bornean mammals, although Sambar deer condition does change
seasonally (Dahlan and Dawend, 2013). The seasons in Borneo are not very defined
(Mokhtar et al. 2009; Dahlan and Dawend, 2013) so may not reduce plant
productivity enough to limit condition maintenance in a species that is already
resistant to nutritional fluctuations (Copland, 1974). However the forests in the west
of Sabah (such as Sipitang Forest Reserve) are more likely to experience dryness
(Walsh and Newbery, 1999) so it would be interesting to see if this affects the banteng
there. It has also been suggested by Singh et al. (2009) that parasite burden may be
higher in the rainy season which might therefore inhibit body condition increase in the
wet season.
The fact that short term changes in rainfall did not affect condition implies that the
lack of change in condition has more to do with banteng resistance than a lack of
distinct seasons in Borneo. It would be interesting to study banteng body condition
under drought periods which occur relatively often in Sabah (Newbery and
Lingenfelder, 2004) and to assess the banteng’s body condition under the greater
intense nutritional stress that they experience.
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Implications and Further Study
Although other types of cattle (e.g. Richards et al. 1989) cease ovulating with lower
body conditions, banteng do not seem to show this in Sabah (Copland, 1974) or in
Australia where the peak for conception is in the dry period (Andrews, 1972 cited in
Copland, 1974). Further work should be done into identifying the reasons for this lack
of change and how resistant banteng body condition is to drought periods. Also the
activity of banteng in different habitats should be analysed to look for any changes
over the year and to find out whether the Bornean banteng has different wet and dry
seasonal ranges like the subspecies found in Cambodia, which would reveal exactly
which habitats need to be conserved to maintain healthy banteng populations.
Lactation lowers the body condition scores of some mammals (Skogland, 1983) and
this was not taken into account in this analysis but future studies could look at the
implications of this on cow condition and what effects that has on future productivity.
The nature of the methodology also did not allow population densities to be estimated
which would further enhance this project as, along with the body condition scores,
they could show what kinds of habitats support the greatest densities of banteng. It
could be that banteng with higher body condition scores may have been affected
negatively by logging in the past, but now, in a short period of less destructive
management are experiencing conditions more conducive to good body condition.
This also brings back the need for the banteng body condition to be studied for a
much longer period of time to identify the short- and long-term impacts from different
types of management.
Despite the emphasis of this project on healthy populations having higher body
condition scores, having a very high BCS is not necessarily a good thing though as fat
cows may be more likely to experience calving difficulties as in deer (Audigé et al.
1998). Interestingly in this study the vast majority of animals scored four or five were
bulls with only one cow compared to twelve bulls ever being given a score of five
however she apparently had healthy calves from both pregnancies that occurred whilst
under observation. This disparity between the sexes could be due to the increased
demands pregnancy and lactation puts on the cow (Skogland, 1983).
To conclude, banteng have higher body condition scores in areas that have had RIL in
the more recent past however the current logging status of an area and climatic
variables have no effect. However there is a need for much more thorough research to
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allow the continued conservation of this endangered large mammal within a changing
environment.
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Appendix 1 - Body Scoring System (BCS) for the Bornean Banteng from camera
trap images
BCS1
Hindquarters
Shoulders
Neck
Tailhead
Vertebrae
Ribs
Dewlap

Hollow with prominent pins and hooks
Withers prominent
Very flat
Above pins
Prominent
Prominent in all except the poorest photograph qualities
Non-existent
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BCS2
Hindquarters
Shoulders
Neck
Tailhead
Vertebrae
Ribs
Dewlap

Flat with obvious hooks and pins
Covered with some tissue
Starting to round
Flat
Can be seen but are covered with soft tissue
Usually can be seen but have a covering of soft tissue
Minimal

21

P1121

Professional Training Year

Project Report

22

P1121

Professional Training Year

Project Report

BCS3
Hindquarters
Shoulders
Neck
Tailhead
Ribs
Dewlap

Slightly rounded but hooks still visible
The shoulders are covered with soft tissue
Slightly rounded
Flat with a little rounding
Rarely visible
Present

23

P1121

Professional Training Year

Project Report

24

P1121

Professional Training Year

Project Report

BCS4
Hindquarters
Shoulders
Neck
Tailhead
Vertebrae
Ribs
Dewlap

Rounded, the hooks are slightly visible but flushed with tissue
Well covered with soft tissue
Rounded
Rounded
Only visible at withers
Not visible
Moderate
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BCS5
Hindquarters
Shoulders
Neck
Vertebrae
Ribs
Dewlap

Full and rounded with the hooks rarely visible
Full with soft tissue
Full and round
Covered by soft tissue and are not visible
Not visible
Large
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