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ABSTRACT

The goal of my study was to contribute to the effective conservation of the Irrawaddy dolphin
population that inhabits the lower Mekong River. To achieve my goal, I developed objectives
based on a conceptual framework of conservation principles and strategies that guide
management of endangered species. The results of my study provide significant new
information relevant to the taxonomic status of Orcaella and ecology and conservation of the
Irrawaddy dolphin population inhabiting the Mekong River, with broader application to other

freshwater dolphin populations.

Previously, the genus Orcaella was considered to consist of only one species, the Irrawaddy
dolphin (Orcaella brevirostris). However, two colleagues and I discovered that what were
previously considered Irrawaddy dolphins occurring in Australian/Papua New Guinean waters
are instead a separate species, which we named the Australian snubfin dolphin (Orcaella

heinsohni).

Freshwater Irrawaddy dolphin populations and their habitats are highly susceptible to
anthropogenic threats. As a result of small population sizes, strict habitat preferences, apparent
high site fidelity, slow maturation rate, long calving intervals and most importantly, their close
proximity to human activities in freshwater ecosystems, Irrawaddy dolphins are highly
susceptible to anthropogenic impacts. Most freshwater populations of Irrawaddy dolphins are
small and declining; nevertheless, there has been a notable lack of on-the-ground conservation
measures to conserve these populations. Flora and fauna along the river, as well as local
subsistence communities, are facing threats similar to those faced by freshwater Irrawaddy
dolphins. Irrawaddy dolphins should therefore be considered an effective flagship species for

freshwater biodiversity conservation.

My study area encompassed the lower Mekong River of southern Laos, Cambodia and Vietnam
and focused on the population of freshwater Irrawaddy dolphins that inhabit this river system.
The natural environment of the lower Mekong River had previously been shielded from major
development by war and political upheaval. However, all the lower Mekong countries are now
developing quickly, and are experiencing significant human population growth. Based on
conservation lessons learned from other countries, community involvement in habitat and
species conservation is imperative for conservation efforts to be successful. Preservation of

habitat is essential, not only to the conservation of endangered species, but also to the survival
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of subsistence rural human communities, and other flora and fauna that rely on the river

ecosystem.

I conducted 497 interviews with local villagers throughout the lower Mekong River to
investigate local perceptions and knowledge relevant to dolphin conservation. Information from
these interviews suggests a major decline in dolphin occurrence and abundance throughout most
of the river. Reports affirm that dolphins previously occurred regularly south of Kratie
Township to the Vietnamese Delta, but they are now virtually never sighted there. Interviewees
identified the Kratie to Khone Falls river segment as the most important habitat remaining for
dolphins in the lower Mekong River. Local communities hold very positive attitudes towards
Irrawaddy dolphins. These attitudes significantly assist with securing local cooperation for
management strategies. My study confirms that interviews with local people can provide
detailed information about changes in species’ distribution and abundance over time, as well as
about local perceptions towards riverine flora and fauna. Such information may take scientists

many decades to obtain.

The absolute abundance of Irrawaddy dolphins in the Mekong River was estimated using
capture-recapture analysis of photo-identified individuals, line-transect, and direct count
methodologies. I compared these three survey methodologies to ascertain the most appropriate
survey technique for accurate and precise long-term monitoring. Ninety-nine dolphins were
individually identified during my study period, with 83% of the population estimated to be
photographically-identifiable. A closed population model was used for capture-recapture
analysis. I estimated that a minimum of 127 dolphins (range: 108-146), inhabited the Mekong
River, as of April 2005. With the highest level of precision obtained from capture-recapture
abundance estimates (CV=0.07), I estimated that with a CV of 0.07, it would take six years to

detect a 5% per annum decline, and only two years to detect a 20% per annum decline.

A total of 13,200 km of boat surveys were undertaken throughout the lower Mekong River to
provide estimates of abundance to compare with capture-recapture estimates. Dolphins were
sighted only in the Kratie to Khone Falls river section — no dolphins were sighted south of
Kratie Township. The largest number of dolphins sighted during upriver direct count surveys
was 68 (range: 54-88), in May 2001. The largest number of dolphins sighted during downriver
pool counts was 69 (range: 57-84), in May 2003. Direct counts were deemed an imprecise and
inaccurate survey method, and not recommended for future monitoring purposes. Line-transect
analyses estimated 161 dolphins (range: 89-289) inhabited the Mekong River, as of April 2005.
Based on a combination of photo-identification and line-transect methodologies, I estimated that

the total Irrawaddy dolphin population in the Mekong River was between 127—-161 individuals
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(range: 89-289), as of April 2005. Comparisons of survey techniques indicate photo-
identification is the preferred methodology for population monitoring because of its efficiency
and precision. Irrespective of the differences between survey methodologies, the total number
of Irrawaddy dolphins inhabiting the Mekong River is very small and the population is now

facing a very uncertain future.

Individual Irrawaddy dolphins exhibit extremely high site fidelity. By analysing ranging
patterns for the 15 most frequently sighted photo-identified individuals, I estimated a mean area
ranged of only 16.0 km? in the dry season (range = 0.7-73.0 km?) and 42.0 km’ in the wet-
season (range 0.9-99.0 km?).

Average group sizes during the dry and wet seasons were 6.8 dolphins + s.e. 0.20 (range=1-19,
n=405) and 5.7 dolphins + s.e. 0.41 (range=1-34, n=107), respectively. School dynamics and
social structure were investigated using photo-identified individuals. Analysis of association
patterns revealed that individuals were seen with a particular companion significantly more
often than would be expected by chance. The relationship between the lagged association rates
and time lag suggests a ‘constant companions model’ i.e., the population is highly structured
with the majority of individuals having preferred, long-term associates. Association analyses
indicated four, somewhat discrete, sub-populations. From a management standpoint, my
research suggests that it is critical that conservation efforts are now focused on the four sub-

populations and associated critical habitats.

My study provides the first reliable estimates of mortality rates for the Irrawaddy dolphin
population in the Mekong River and potential causes for these mortalities. Fifty-four dolphin
carcasses were recovered and/or confirmed between January 2001 and April 2005. Forty-three
percent of all carcasses recovered were newborns and only two newborns were known to have
survived longer than six months. The cause of the high number of newborn deaths is unknown.
Entanglement in gillnets and direct deaths through destructive fishing practices (e.g., dynamite
fishing) are known causes of anthropogenic mortality. Other potential indirect causes of
dolphin mortality include: contaminants, boat harassment and noise, boat collision, reduced fish
stocks, and inbreeding depression. The Irrawaddy dolphin population appears to be declining at
a yearly rate of at least 4.8%. The most conservative allowable Potential Biological Removal
(PBR) from anthropogenic mortality is less than one individual/year. Anthropogenic mortality
must therefore be reduced to zero as a primary management goal, if the population has any

chance of survival in the river.
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I initiated an integrated conservation development project named Dolphins for Development,
which aimed to provide tangible benefits to the community in exchange for their cooperation
with conservation efforts.  Project components included: (1) rural development and
diversification of livelihoods; (2) community-based ecotourism; (3) education and awareness
raising; and (4) strengthening stakeholder relationships. Various project limitations were
encountered, nevertheless, observable measures of success were evident. To conserve
endangered species in developing countries, some incentive must be provided to local
communities. ‘Community-conscious conservation’ is a term that I developed to describe
multidisciplinary, on-the-ground conservation programs that work towards involving
communities with conservation of endangered species and habitats. Further efforts are also
required to integrate local conservation efforts with regional and national conservation priorities

and decision-making.

Based on the preliminary results obtained (i.e., before comprehensive analyses of most data), I
developed a conservation and management strategy for the Irrawaddy dolphin population in the
Mekong River, which was adopted as national policy in Cambodia in January 2005. The five
management goals of this strategy are to: (1) reduce threats and mortality rates; (2) increase
local education and awareness; (3) effectively manage dolphin-watching tourism; (4) continue
research and monitoring; and (5) clarify regional and national management responsibilities.
Based on a comprehensive analysis of my data and acknowledgement of biological and social
considerations affecting conservation, I developed recommendations built on my original
MDCEP strategy. These recommendations acknowledge that the Irrawaddy dolphin population
that inhabits the Mekong River is very small, declining, and is in urgent need of effective
management. The recommendations identify the high priority activities urgently required to

contribute towards the dolphins’ immediate and long-term conservation.
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Figure 5.8. Total time (hours) photographing Irrawaddy dolphin groups in each primary area in the
Mekong River from 2004-April 2005. Throughout the study, most photo-identification effort was
conducted at Kampi Pool, with the least being undertaken at Stung Treng. .........ccccecevereenennns 5-136
Figure 5.9. The number of individual dolphins photo-identified in each primary area (consisting of 11
critical areas where dolphins were identified) along the Kratie to Khone Falls river stretch of the
lower Mekong River, from January 2001-April 2005. The four primary areas are: Kampi, Koh
Pidau, Stung Treng and Chiteal. n = the total number of individuals identified in each primary area.

Figure 5.10. Discovery curve of the cumulative number of Irrawaddy dolphins identified between
January 2001 and April 2005 in the Mekong River. The bars represent the total photographic effort
for each survey month and the line represents the cumulative number of dolphins identified....5-138

Figure 5.11. The number of times individually identified dolphins were sighted in the Kratie to Khone
Falls river section of the Mekong River during 2004-2005. The individual sighted 18 times is
Klasico (KAO1) sighted only in Kampi Pool, Kratie Provinece. ........ccccecevieeieieviecieenieneessieieeenee 5-138

Figure 5.12. Relationships between different rates of population change, time to detection of trend and
coefficient of variation (CV) for annual population estimates for Irrawaddy dolphins in the Mekong
River. The CVs used to present data variability are the values obtained for population estimates,
including two lower CVs (0.15 and 0.20), for comparison. The probability of both Type I and Type
IT errors Was Set At 0.05. ......coiiiiiiiiiiiiiicicee et 5-143

CHAPTER 6

Figure 6.1. Map showing the study area where boat surveys were conducted. The area ranged from the
Laos/Cambodian border (Muang Khong) south to the Vietnamese Delta (including Tonle Sap
Lake). The Kratie to Khone Falls river section (shown in red), is the only area in the river where
dOIPhins WEre SIZNLEM. .....c.eevieiieiieieieieie ettt ettt sae e ese e e eneesens 6-154

Figure 6.2. Survey protocol for the Kratie to Khone Falls River section. Survey lines started at a random
location in the river, depending on the area to be surveyed for that day. River stretches greater than
1 km wide were surveyed in a zigzag manner, while river stretches less than 1 km wide were
surveyed in as straight a line as possible. The oval areas in the middle of the river represent mid-
ChannEl ISIANGS. .......c.civiiiiiiiicic e 6-160

Figure 6.3. Chiteal deep pool located on the Laos/Cambodian border (Laos is on the opposite bank)6-161

Figure 6.4. A newborn calf sighted in Chiteal Pool (on the Laos/Cambodian border of the Mekong River)
in January 2004. The mother of the calf (to the left) was identified as CHO1_Chiteal. The calf was
surfacing in the typical ‘corkscrew’ fashion of a newly born dolphin, with its head jerking high out
of the water. The foetal folds are also obvious just behind its head (as indicated by the black

Figure 6.5. Boat used during surveys in the Kratie to Khone Falls river section. This image shows one of
the regions in the dry season where boat survey effort was stopped for the day, as a result of the low
probability that dolphins passed through the area because of the shallow depth, large number of
rocks and high Water VEIOCILY. ......cveiriiieieiiieietiieiee ettt ettt be et eeenas 6-166
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Figure 6.6. Survey boat used for line-transect surveys south of Kratie to the Cambodia/Vietnam border,
with two observers on-effort at all times. The observer using binoculars stood behind the observer
using his/her naked eye. The naked eye observer was also responsible for recording environmental
and sighting data. (left). Boat used for surveys of the Vietnamese Mekong River (right). ........ 6-166

Figure 6.7. A summary graph showing 'best' estimates of total dolphins seen for upriver direct counts
(shown by the diamonds) and downriver pool counts (shown by the squares), from 2001-2005. A
red circle indicates the maximum ‘best’ estimate for each year. No data were available for direct
counts in February 2004. The bars as shown on the right axis represent the minimum water level
for the month (obtained from the Mekong River COmmisSion). ...........ceeveevreeriereerenreseeesenienenens 6-172

Figure 6.8. The number of Irrawaddy dolphin groups sighted during boat surveys in the Mekong River,
at various perpendicular sighting distances from the survey transect line. Sighting rates dropped off
significantly after 640 m perpendicular sighting distance. All data to the right of the dotted line
(988 m) were truncated from the final analysis (5% Of OULHETS). ...c.ccovvveeeirierieiiereeceeee 6-174

Figure 6.9. A scatterplot of the relationship between the size of a detected cluster and the distance from
the line to the geometric centre of the cluster. The correlation coefficient is 0.4. A coefficient with
a value of 0 indicates that cluster size and distance from the transect line are not correlated and 1
indicates a very high correlation. ...........cocerueiieiriiieieee e 6-174

Figure 6.10. The Hazard rate detection probability curve (red line) fit to the histogram of observed
detection distances (blue) obtained during line-transect surveys for Irrawaddy dolphins in the
Mekong River. The analysis is based on all sightings 2003-2005 within deep pool habitats. Five
percent the OULHErs trUNCALEd. ......c.eviiriiieeieiiieieiee ettt b e eee e 6-176

Figure 6.11. Relationships between different rates of population change, time to detection of trend and
coefficient of variation (CV) for annual population estimates. The highest level of precision
obtained for line-transect estimates was CV=0.30. Additionally, comparative CVs of 0.20 and 0.10
are presented in the event that increased sampling was possible. ..........cccceverereirenennienenieens 6-180

CHAPTER 7

Figure 7.1. Map showing the study area where boat surveys were conducted. The area ranged from the
Laos/Cambodian border (Muang Khong) south to the Vietnamese Delta (including Tonle Sap
Lake). The Kratie to Khone Falls river section (shown in red), is the only area in the river where
dolphins were sighted. The lower box represents Kratie Province, and the upper box represents
Sung Treng Province. Map created by Matti KUMMU. ........ccoociririiieinineeeceeeeeeeee 7-195

Figure 7.2. Distribution of Irrawaddy dolphins inhabiting the Mekong River, based on all dolphin
sightings obtained between January 2001-April 2005. Kratie province is shown on the left map and
Stung Treng Province, which is further north (see Figure 7.1) on the right map. Sightings are
separated into dry season (red dots) and wet season (yellow dots). Chiteal primary area is located
on the right map on the Laos/Cambodian border. Since it is a small area, the green colour is hidden

by sighting dots and is therefore not visible. Maps created by Erin LaBrecque. .............c.c...... 7-196
Figure 7.3. Total survey effort (boat surveys and dedicated photo-identification) in the Kratie to Khone
Falls River section. No dolphins were sighted south of Kratie Township........c..cccccevvverecencnne. 7-197

Figure 7.4. Distribution of all Irrawaddy dolphin sightings in the Kratie to Khone Falls section of the
Mekong River from January 2001-April 2005. The sightings are separated by year. Map created

DY EriN LABIECUE. ..uvouieeiieieiietiieeeee ettt ettt st eseebe s e e et e esenseneeneee 7-198
Figure 7.5. Average water temperature at dolphin sighting locations in the Kratie to Khone Falls river
stretch from 2001-2005. Water temperature was highest in May and lowest in January............ 7-199

Figure 7.6. Average water clarity at the locations where dolphins were sighted in the Kratie to Khone
Falls river stretch from 2001-2005. Water clarity was significantly reduced in August and greatest
L1 TN o) o | OO U SRS SRURRUPRI 7-200

Figure 7.7. Locations of all individual Irrawaddy dolphins photo-identified in the Mekong River from
2001-2005. Most dolphins are represented more than once based on re-sightings. Sightings are
separated into dry season (red dots) and wet season (yellow dots). Map created by Erin LaBrecque.

Figure 7.8. The number of different days an identified Irrawaddy dolphin was sighted in the Kratie to
Khone Falls river stretch of the Mekong River, from 2001-2005...........cccooeeireneneinenereceene. 7-202

Figure 7.9. The total numbers of days each of the 15 individual dolphins that were included in the
ranging pattern analyses were sighted in the Mekong River, from 2001-2005.............ccceveneeee. 7-203

Figure 7.10. A comparison of the average area (total km?) Irrawaddy dolphins ranged in the Kratie to
Khone Falls river section, from 2001-2005. The 15 individual dolphins included in the analysis are
grouped by primary area and separated into dry and wet S€asOnS. ........ccecveerieveeirierierieeriereenen 7-203
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Figure 7.11. The ranging patterns of an identified Irrawaddy dolphin individual from the Mekong River,
TKO02: Sa'at, which was only observed to inhabit the Stung Treng primary area. Map A (top)
illustrates all sighting locations of TK02 during my study. Map B (bottom) illustrates the dry
season sighting locations (red dots). No sightings of TK02 were obtained during the wet season.
Map created by Erin LABIECQUE. ....ovevievirieieiieiiicieiieteteeeteteteie ettt ss et ese s e eseesennas 7-204

Figure 7.12. Ranging patterns of an identified Irrawaddy dolphin individual from the Mekong River,
KSO01: Suntuk, which was only observed to inhabit the Stung Treng primary area. Map A (top)
illustrates all sighting locations of KSO1 during my study. Map B (middle) illustrates the dry
season sighting locations (red dots). Map C (bottom) illustrates both dry and wet season (yellow
dots) sighting locations. Map created by Erin LaBrecque. ..........ccococevirinininennenenncnicecenns 7-205

Figure 7.13. Ranging patterns of an identified Irrawaddy dolphin individual from the Mekong River,
CHOL1: Chiteal, which was only observed to inhabit the Chiteal primary area. Map A (top)
illustrates all sighting locations of CHO1 during my study. Map B (middle) illustrates the dry
season sighting locations (red dots). Map C (bottom) illustrates both dry and wet season (yellow
dots) sighting locations. Map created by Erin LaBrecque. .........c.ccceeivevieinenenneneecneecenns 7-206

Figure 7.14. Ranging patterns of an identified Irrawaddy dolphin individual from the Mekong River,
KAO04: Sabai, which was only observed to inhabit the Kampi primary area. Map A (top) illustrates
all sighting locations of KA04 during my study. Map B (middle) illustrates the dry season sighting
locations (red dots). Map C (bottom) illustrates both dry and wet season (yellow dots) sighting
locations. Map created by Erin LaBreCque........oeveieirieieiinieieeeieieteieeeee e 7-207

Figure 7.15. Ranging patterns of an identified Irrawaddy dolphin individual from the Mekong River,
KAO5: Rags, which was observed to inhabit both Kampi and Koh Pidau primary areas. Map A
(top) illustrates all sighting locations of KAO5 during my study. Map B (middle) illustrates the dry
season sighting locations (red dots). Map C (bottom) illustrates both dry and wet season (yellow
dots) sighting locations. Map created by Erin LaBrecque. .........ccoceoeiverieineneneeneeceecenne 7-208

Figure 7.16. Ranging patterns of an identified Irrawaddy dolphin individual from the Mekong River,
GO02: Chop, which was observed to inhabit only the Koh Pidau primary area. Map A (top)
illustrates all sighting locations of GO02 during my study. Map B (middle) illustrates the dry
season sighting locations (red dots). Map C (bottom) illustrates both dry and wet season (yellow
dots) sighting locations. Map created by Erin LaBrecque. ........cc.cooeoirerieirenenieeeeecseeeene 7-209

CHAPTER 8

Figure 8.1. A scatterplot showing the relationship between Irrawaddy dolphin group size estimates in the
Mekong River from 2001-2005 and the number of individuals photographically identified within
161 I e (0111 o AP SRS TR SRSURRS 8-219

Figure 8.2. Comparisons of Irrawaddy dolphin group size in relation to the percent of total encounters
during the dry and wet seasons in the Mekong River. In addition, a group of 34 individuals were
sighted on 30 July 2004 at Phum Kreing critical area. This group was excluded from this figure, as
it was a significant outlier. The numbers above each bar represent the number of groups
ENCOUNLETEA. ...c.veiniiiiieiet ettt ettt ettt be e b et se st a ettt saenennes 8-223

Figure 8.3. The percentage of Irrawaddy dolphin groups sighted in the Mekong river between 2001-
2005, with > 50% of individuals identified in the group. Data from 2001-2002 were excluded from
the social structure analysis because of the minimal number of individuals identified (Chapter 5).. 8-
225

Figure 8.4. Discovery curve showing the cumulative number of individuals identified against the
cumulative number of identifications (with only one identification of each individual counted
during each sampling PEriod)........c.cevveiririerieieiieieietieetet ettt ettt et sae e esesbe b eseeseesens 8-226

Figure 8.5. Distribution of maximum HWI of Irrawaddy dolphins in the Mekong River (individuals
sighted on > 4 days and in schools with > 50% of individuals identified). The distribution of
maximum association indices suggests that most animals formed strong associations with a
PATtICULAT COMPANION. ....euviutenietiiteaietiete ettt ettt sttt ettt ettt e st esesaebe st eae st entesesbeteneebeesenseneeneeee 8-227

Figure 8.6. Distribution of maximum SI of Irrawaddy dolphins in the Mekong River (individuals sighted
on > 4 days and in schools with > 50% of individuals identified). The distribution of maximum
association indices suggests that most animals formed strong associations with a particular
COMMPANIONL. ..eeteetenteueeteteseesetesteseesesseseesesensesesseaseseesenseneeseesanseseesenseneeseasansenessenseneesessensasessanseneasens 8-227

Figure 8.7. Average-linkage cluster analysis for associations between Irrawaddy dolphins in the Mekong
River, using only individuals sighted > 4 days and in groups with > 50% of individuals identified.
Associations higher than 0.50 are indicated by coloured branches. The four primary areas: Stung
Treng, Koh Pidau, Kampi and Chiteal (see Chapter 7), are indicated on the dendogram and show
distinct clustering during the dry season, particularly dolphins from Chiteal and Stung Treng
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primary areas. However, results from Stung Treng must be viewed with caution because of the
SMAIL SAMPIE SIZE (NT2)..eieviienieiieieee ettt ettt et st sttt be s eneeseseeneesesseneeneesens 8-228
Figure 8.8. A sociogram of the association matrix of the top 21 individuals identified during the study
period during the dry season. This sociogram shows that there appears to be no associations
between the Stung Treng (KKS10/TK02) or Chiteal individuals (CHO1/CH02/CHO5) between
themselves or individuals from other primary areas. However, results from Stung Treng must be
viewed with caution because of the small sample $ize (N=2). ....ccooveieririerieinirieieereeee e 8-229
Figure 8.9. PCA of associations between Irrawaddy dolphins in the Mekong River. The PCA clearly
shows the four primary areas: Stung Treng (KKS/TK), Kampi (KA/CB), Koh Pidau (GO/PK) and
Chiteal (CH). Dolphins from these four primary areas also grouped together in the dendogram
(Figure 8.7) (see Footnote 3. regarding an explanation of individual CHO4 that associates with
individuals from Kampi primary area). ..........coceeeeruerieerenieinenieieiesieneei st enesnens 8-230
Figure 8.10. A sociogram of Irrawaddy dolphin association patterns from the Mekong River during the
2003-2005 wet seasons. Only groups where > 50% of the group was identified were included in
this analysis. The number of times that an individual was identified during the wet season ranged
from two to five times. Only individuals with associations of 0.5 or greater are displayed on this
sociogram. As a result of the small sample size the results should be viewed with caution....... 8-232
Figure 8.11. Average-linkage cluster analysis for associations between Irrawaddy dolphins in the
Mekong River during the wet season, using only groups with > 50% of individuals identified.
Associations higher than 0.50 are indicated by coloured branches. The dendogram shows that the
Chiteal community appears to remain isolated during the wet season. There are individuals from
Koh Pidau and Kampi that associate with other communities and some that appear to have no
association with other COMMUNILIES. ..........cccoviuiuiriiieiiiirieicec e 8-233
Figure 8.12. Standardised-lagged association rate for Irrawaddy dolphins inhabiting the Mekong River,
using only individuals sighted > 4 days and in groups with > 50% of individuals photo-graphically
identified. Standard error bars were estimated using jackknife procedures. The null association
rate is the lagged association rate expected if individuals are associating at random. The constant
companions model best explains the observed temporal association rates of Irrawaddy dolphins in
the Mekong River. This model indicates a highly structured population with preferred companions
and 1ONG-LETM ASSOCIATIONS. .....veeveeeuierietenieeietertetetertete e testeseetestesteseesesseseesessensesessesseneesessenseneasens 8-234
Figure 8.13. An Irrawaddy dolphin feeding in Kampi Pool, near Kratie Township. Irrawady dolphins are
commonly seen spitting water in the vicinity of fish at the water surface (top). After a few
moments of spitting behaviour, fish are often observed jumping in the air near the dolphin —
seemingly disorientated (bottom). Photos by Laura MOTSe. ........ccecveveveieirienieieresieieisesieeenens 8-239

CHAPTER 9

Figure 9.1. Study area for the carcass recovery program. The primary study area is the Kratie to Khone
Falls River section (shown in red). From 2003 onwards, there was a high probability that most of
the dolphins that died in this river section were reported to my project (see text for further
discussion). Surveys south of Kratie were conducted during 2004-2005 to investigate mortality
rates and causes throughout the known range of the population. Map created by Matti Kummu. ... 9-
247

Figure 9.2. MDCP team members measuring the total length a newborn dolphin carcass (OBRE04-
28/09), that was discovered in Chiteal Pool during September 2004. This newborn dolphin was
estimated to be only a few days old. The foetal folds are still clearly present (indicated by arrows).
The cause of death Was UNKNOWIL. .......c.ciiuiieiiieieicieeieieeetet ettt sse st sseaesseseesesnas 9-251

Figure 9.3. A newborn dolphin discovered in September 2002 near Kampi Pool (OBRE02-08/09). The
carcass was weighed using 100 kg scales. This specimen was classified as a newborn (as opposed
to a calf), as it had obvious foetal folds (indicated by the arrows) and the umbilicus was unhealed. 9-
251

Figure 9.4. A large adult dolphin (OBRE01-12/05) that was photographed by a local person at the
location where it was found stranded. The dolphin (2.26 m long and 130 kg) was reported to have
been caught in a large mesh size gillnet at Tbong Klar Pool, Stung Treng Province. The
indentations from the net can be clearly seen around the head, behind the ear and at the base of the
flippers, extending around the DOAY. ........ccceoieiriiiieeeeee e 9-254

Figure 9.5. The number of adult and newborn/young calf Irrawaddy dolphin carcasses recovered from
the Mekong River each year. The bars are separated into January - April and May — December, to
facilitate comparisons with 2005 data, which was only collected until April. Newborn/young calf
mortalities reached a maximum in 2004, with ten carcasses recovered. No data are available for this
analysis from May 2005 onwards (although see Appendix VII). .......cccooveviriienieinenieieeieeenns 9-256



XXXV

Figure 9.6. The number of adult and newborn/young calf Irrawaddy dolphin carcasses recovered from
the Mekong River between 2001 and 2005. Note that only a few carcasses were reported in the first
few years of the study. Therefore, only the months where carcasses were recovered are shown on
the bar chart. All months are shown from 2003 onwards. From 2003 onwards, the highest numbers
of carcasses per month were recovered in March of each year. These carcasses primarily consisted
Of NEWDOINS/YOUNZ CALVES. .....eviieiieiieieieiietite ettt ettt ettt s te e se et nseneeneeneesens 9-256

Figure 9.7. The number of adult and newborn/young calf Irrawaddy dolphin carcasses salvaged from the
Mekong River and confirmed for each month from January 2001-April 2005 combined. Carcasses
of newborns/young calves were recovered every month except May, July and December. Carcasses
of adults were recovered every month except July. An adult female carcass recovered on 02 August
2003 was carrying a near term foetus (73 CIM). ..c.oocvrerieiiinieiieieierie e 9-257

Figure 9.8. Known sex of Irrawaddy dolphin carcasses collected in the Mekong River (n=29), separated
by year. Based on these data there were no apparent trends in rate of stranding for either sex or age
composition (i.€., adult or calf) of carcasses. Although five calves were recorded in 2003, their sex
could N0t e deterMINE. .........cuioirieuiirieiiriiicirie ettt 9-257

Figure 9.9. Distribution of confirmed Irrawaddy dolphin carcasses found in the upper Cambodian
Mekong River between 01 January 2001 and 31 December 2005. The size of each circle has been
scaled to represent the number of dolphins found dead within a radius of 2km. This map was
produced by WCS Cambodia Program and is also shown in Gilbert and Beasley (2006): Appendix
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CHAPTER 10
Figure 10.1. Location map of Kampi Village where the Dolphins for Development ICDP was
implemented (indicated by the red Circle). .......coevieiierieiiiiniie e 10-284

Figure 10.2. Rural development and diversification of livelihood project activities: (left) crops being
grown in the village, (middle) fingerlings being distributed to villagers for the land-based fish
ponds, (right) a well constructed in the village to provide freshwater..........ccccoceeeveeinenecnnenne. 10-289

Figure 10.3. Examples of the community-based tourism project activities at Kampi viewing site: a sign
constructed to inform tourists not to swim in the dolphin pool (left), development of regulations to
minimise boat disturbance to the dolphins, such as operators paddling when dolphins are near the
boat (middle), a toilet block constructed by CRDT (right), which tourists can use by paying a small
fee fOr itS MAINIENANCE. ....c.coveviirieeeirietiirtei ettt ettt b ettt b et es b 10-291

Figure 10.4. Education and awareness-raising project activities: (left) construction of dolphin and
fisheries conservation signs; (middle) a young boy holding a calendar his family was given to
record dolphin distribution; (right) one of two educational signboards erected at the Kampi viewing
SIEE. .ttt bbb bbbt a bbbt nene e 10-293

Figure 10.5. Stakeholder relationship building project activities: a boat and engine being donated to the
Kratie Fisheries Office, with funding obtained from the British Embassy, Phnom Penh (left); a local
counterpart being trained to use the camera for photo-identification of individual dolphins (middle:
Chapter 6); increased patrols to ensure compliance with fishing regulations, such as the use of cast-

nets which is a permitted fishing method (right). ........ccceviiirineiiini e 10-295
CHAPTER 11
Figure 11.1. Brendan Boucher (CRDT Project Manager) and I conduct photo-identification studies at
Kampi Pool, Kratie PrOVINCE. .......cc.eciiirieieiieieieieiesieieti ettt eeessesese e ssesseseesesesseseesensessas 11-318

Figure 11.2. Example of a small-scale workshop held a Kampi Village to inform the village about the
1results Of the MDCP INEETVIEWS. ....coveuiirieuiririeiiriiteienieieesiet ettt sttt bbbt be e nsenen 11-319
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