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ABSTRACT OF THE DISSERTATION 

 

Bridging ethology and ecotourism: A case study of Shrimp Watching tourism in Thailand 

by 

 

Watcharapong Hongjamrassilp 

Doctor of Philosophy in Biology 

University of California, Los Angeles, 2021 

Professor Daniel T. Blumstein, Chair 

 

 

Ethological studies not only provide insights on how and why animals perform extraordinary 

behaviors, but they also provide an opportunity to understand how animals are disturbed by 

human activities in the Anthropocene. Ecotourism, a popular recreational activity, is a worldwide 

growing business that can be used as a tool for biodiversity conservation. However, a lack of 

fundamental knowledge and effective management plans for an ecotourism site may lead to an 

increase in anthropogenic disturbances and ultimately degrade a site’s biodiversity. In Ubon 

Ratchathani, Thailand, locals discovered a unique migration of freshwater shrimp known as 

“Parading Behavior”, an unusual type of upstream migration in which hundreds of thousands of 

shrimp climb out of water and walk on land to the headwater. This behavior has captured public 

attention and Shrimp Watching tourism has been promoted as a must-see event at Ubon 

Ratchathani. While striking, this behavior is poorly understood. Preliminary evidence suggests 

that tourists might disturb the shrimp population during migrating. Unfortunately, we know very 
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little about the biology of, and anthropogenic threats to, the shrimp. Therefore, my dissertation 

aims to: (1) understand proximate and ultimate causes of the parading behavior, (2) investigate 

the effect of light from tourists on parading shrimp, and (3) evaluate perceptions toward the 

parading shrimp from locals, stakeholders, and tourists. I use the results from these behavioral 

studies together with an understanding of tourists, locals, and stakeholders' attitudes toward the 

parading shrimp to mitigate the anthropogenic disturbances and design an effective sustainable 

ecotourism management plan. 
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CHAPTER 1 

INTRODUCTION 

Introduction 

Since the rise of humans, our activities have caused numerous environmental problems at 

various levels ranging from a local to a global scale. The intensity of these problems has 

increased together with our ability to move across the continents (Science for Environment 

Policy, 2015). One of the anthropogenic activities that has created a number of deleterious 

impacts on organisms and ecosystems is “Tourism”.  

 

The tourism industry is one of the world’s largest industries contributing, before the COVID-19 

pandemic, over US$ 7.6 trillion of world income per year (The World Travel & Tourism 

Council, 2016). According to The World Tourism Organization, the number of tourists has been 

increasing annually resulting in huge economic benefits in many countries (UNWTO, 2018). 

Nevertheless, an increase in tourists with ineffective tourism management plans for each tourist 

site may create novel environmental problems, especially for the type of tourism called 

“Ecotourism”. 

 

Ecotourism, a type of nature-based tourism, is defined as responsible travel to natural areas, 

which aims to conserve the environment and sustain the well-being of local people (Ceballos-

Lascurain, 1996; The International Ecotourism Society, 2015). Even though ecotourism has 

positive intentions to conserve the environment and may have potential socioeconomic benefits, 

many case studies show the failure of using ecotourism as a conservation tool. One of the 
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examples that explicitly demonstrates the impacts of ecotourism on the environment is a case 

study of the over-tourism in the Great Barrier Reef (GBR), Australia (Harriott, 2004; De’ath et 

al., 2012). GBR is known as one of the world's largest coral reef systems in the world, which 

hosts more than 1,500 species of marine life (CRC Reef Research Centre, 2006). Every year, 

over 1.6 million visitors travel to the GBR for tourism purposes. Because of the rapid growth of 

tourism, the development of tourism infrastructure around the GBR has increased since the 

1980s. However, this increased development, and the tourists it supported, had a large 

anthropogenic footprint that caused problems to the GBR. These include increased sewage 

discharge to the reef along with a variety of inappropriate tourism activities (e.g., fish feeding, 

littering, and anchoring from cruises) that resulted in the gradual decline of coral reefs (Harriott, 

2004). The loss of coral reef habitat has changed the species composition of coral reef fishes 

(Richardson et al., 2018) and might ultimately lead to ecosystem collapse in the near future. To 

mitigate these problems, it is necessary to understand how our activities affect the ecosystem 

especially at the smallest level (i.e., species). 

 

Much research has shown that tourists can negatively impact wildlife. Because wildlife perceives 

tourists as stressors, tourist activities could cause adverse physiological and behavioral changes 

in wildlife, which ultimately might result in the decline of their population (Geffroy et al., 2017). 

For instance, research from Green and Giese (2004) reveals that if a tourist approaches an Adélie 

penguin (Pygoscelis adeliae) within 5 m while the penguin is incubating its eggs, the incubating 

process can be interrupted leading to the decrease in the percent of hatching. Another example 

can be seen in the study by Huang et al. (2011) about the effect of photography on West Indian 

anoles (Anolis cristatellus). The researchers found that shutter noise from tourist cameras 
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decreased the display behavior of the anoles, which not only plays a role in reproduction but also 

increases an individual’s conspicuousness. Reductions in this display could have reproductive 

consequences and the results suggest that anthropogenic stimuli may distract animals and 

enhance their vulnerability to predators. Thus, understanding how animals respond to tourist’s 

activities could provide opportunities to create environmentally sustainable management plans to 

mitigate the anthropogenic impacts on animals. 

 

In addition to understanding the impact of tourist activities on animals, it is also necessary to 

understand the stakeholders’ perceptions of the ecotourism system (e.g., how they value their 

resources, how they aware about the effect of anthropogenic threats on animals, and their 

willingness to participate in any management plan that government decided) (Murphy & 

Murphy, 2004; Sánchez Cañizares et al., 2016). Two successful sea turtle ecotourism case 

studies in Brazil and Peru demonstrate that different in perceptions from ecotourism participants 

might result in different conservation outcomes. In Brazil, the economic benefits of locals are 

associated with the success of conservation outcomes. On the other hand, in Peru, both local 

willingness to participate in ecotourism management and the economic benefits of locals drive 

the success of conservation (Stronza & Pegas, 2008). Accordingly, it is important to understand 

the socioeconomic situation and perception of ecotourism by stakeholders at each ecotourism site 

to create practical and effective management plans. 

 

Mass migration in animals is one of the behaviors that attract public attention and, in some cases, 

is the focus of nature-based tourism. For instance, the annual mass migration of monarch 

butterflies (Danaus plexippusin) in Mexico (Geiling, 2015) attracts more than a hundred 
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thousand tourists annually. According to a survey from 118 million U.S households regarding 

the value of the monarch butterflies as a total one-time payment, the monarch butterflies are 

worth as much as $6 billion (Diffendorfer et al. 2014). Because of the economic impacts of 

ecotourism, concerns regarding overexploitation and climate change that affect migratory 

animals has created concerns over losing migratory species and phenomena, such as the 

extinction of wildebeest (Connochaetes spp.) that perform migration in southeast Kenya (Harris 

et al., 2009) and the decline of mass migration and overwintering of monarch butterflies in 

Mexico (Barve et al., 2012; Brower et al., 2012). To protect and prevent this loss, it is essential 

to have a fundamental understanding of the basic biology of migration. Even though most 

animals such as birds, fishes, and mammals have been studied in the past, the biology of 

migration in invertebrates remains more of a mystery and could lead to insights into mass 

movement in other groups.  

 

Macrobrachium (Crustacean: Decapoda: Palaemonidae) — a genus of ‘freshwater’ shrimp — 

has been reported to engage in mass migrations (Lee & Fielder, 1979; Bauer, 2013). Its species 

are found throughout the world in every type of aquatic habitat (Horton et al., 2018). Even 

though some species can be found in estuaries or marine habitats (amphidromous species), most 

of their life cycle occurs in freshwater habitats. Thus, carcinologists categorize this group as a 

freshwater species. Many amphidromous Macrobrachium engage in round-trip migration in 

which the adults migrate downstream from a river to the ocean to spawn. After the newly 

hatched shrimp larvae develop to the juvenile stage in the marine environment, the juveniles will 

migrate upstream to a freshwater habitat (Bauer, 2013). In some cases, when migration routes are 

blocked by man-made constructions such as dams or weirs, shrimp will climb and walk out of 
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the water to cross the obstacle and return to the river to continue to migrate upstream (Lee & 

Fielder, 1979). According to Bauer (2013), this upstream and downstream migratory behavior 

appears to relate to the developmental strategies of the amphidromous shrimp. However, basic 

biological questions about proximate mechanisms involved in migration, such as factors 

triggering the migration or how individuals navigate to their destination, are lacking.  

 

A long time ago, a group of native people in northeastern Thailand discovered synchronous mass 

migration of freshwater shrimp in the genus Macrobrachium. This migratory behavior is known 

as “parading behavior”. It occurs annually during the wet season which falls between late August 

and the end of September at Lamduan rapids in Nam Yuen district, Ubon Ratchathani province, 

Thailand. This migratory behavior is distinct from mass migrations in other crustaceans (Hick, 

1985) and insects (Buhl et al., 2006) as it occurs both on land and in the water. Here the shrimp 

leave their primary (aquatic) habitat by climbing out a stream and walking on land for about 5 – 

20 meters before moving back to the water. Local people believe that these shrimp migrate 

upstream to the headwater Dângrêk Mountains, the mountain range of Thailand-Cambodia that 

contains the headwater of the Lamduan rapids, for mating and reproduction. However, this 

assumption and putative function has not been verified. To date, only two notes from Lee & 

Fielder (1979) and Torkkola & Hemsley (2019) reported a similar migratory behavior in M. 

australiense in Queensland, Australia. However, basic information regarding the biology of this 

extraordinary migration, including its proximate and ultimate causes, is unknown.  

 

Since 1999, the “Shrimp Parading” phenomenon at Lamduan rapids has been promoted as an 

ecotourist destination. It brings over hundred thousand of tourists to visit Ubon Ratchathani each 
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year. Moreover, the parading shrimp has become part of the local culture. Over the past 20 years, 

locals have developed novel cultural practices around the shrimp (e.g., food and folk dances). 

Lacking the fundamental knowledge of the parading behavior, in concert with the increasing 

number of visitors and anthropogenic disturbance during the tourist season, it is very likely that 

shrimp populations will decline. Indeed, informal observations from the ranger in Nature and 

Wildlife Education Center, Ubon Ratchathani suggest that the population of parading shrimp 

seems to have decreased during the past 5 years. Furthermore, my preliminary work shows that 

the shrimp trend to parade more when tourists were absent indicating that tourists might 

influence the parading behavior. Therefore, if no effective plan for tourism management is 

established, it is possible that the local extinction of the parading shrimp might occur. The 

decline of parading shrimp will affect both the tourism business, the locals’ culture, and tradition 

that is emerging. In addition, seeing that shrimp play essential roles in ecological services and 

maintaining the freshwater ecosystem, this loss will inevitably affect the balance of the local 

freshwater ecosystem. 

 

Therefore, my dissertation aims to (1) describe the natural history of the parading shrimp, (2) 

study proximate and ultimate causes of the parading behavior, (3) study how the shrimp decide 

to parade out of the water, (4) identify potential threats of the parading shrimp from tourists and 

study its effect on the parading shrimp, and (5) understand attitudes toward the parading shrimp 

from tourists, locals, and stakeholders. In the end, I integrated all results to develop a sustainable 

management plan for this ecotourism site.  
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First, I studied the natural history of the parading shrimp by in situ observation at Lamduan 

rapids and Yang weir in Nam Yuen district, Ubon Ratchathani province, Thailand from August 

to September of 2018 – 2019. I collected fresh tissue samples of the parading shrimp and 

identified to species using 16S rRNA and COI genetic markers. To document the parading 

shrimp behavior, I used night camera traps to take photos of the shrimp that perform the parading 

behavior from 17:00 h. to 8:00 h. I counted the number of shrimp that paraded each night and 

described any behavior found from the camera traps. Moreover, I surveyed the river topology 

that might associate with parading behavior. 

 

Based on a genetic study, I found that most of the shrimp that perform the parading behavior are 

Macrobrachium dienbienphuense Đăng & B.Y.Nguyên, 1972 (99%), and a few are M. 

lanchesteri De Man, 1911 (1%). The shrimp started to leave the river and paraded on land after 

sunset which was around 19:00 h. Most of the shrimp paraded inside the splash zone along the 

riverbank. The parade stopped about 30 minutes before sunrise which was around 6:00 – 7:00 h. 

The average walking speed of the shrimp on land was around 85.2± 43.82 (Mean±SD) cm/ min 

(N = 30). Finally, I found that river topology that associated with the behavior must consist of 

four main zones: (1) downstream zone (flow velocity = 5–10 cm/s), (2) turbulent zone (flow 

velocity = 10–20 cm/s), (3) running water zone (flow velocity = 120–200 cm/s), and (4) 

upstream zone (flow velocity = 60–100cm/s). The shrimp started to walk out of the river at a 

turbulent zone and paraded on land past the running water zone. They moved back to the river at 

the upstream zone. 

 



8 

 

Second, I tested proximate and ultimate causation of parading behavior. For the proximate 

causation study, I measured environmental parameters, which included (1) water velocity, (2) 

cloud cover, (3) humidity, (4) water temperature, (5) air temperature, (6) moonlight intensity, 

and counted the number of parading shrimp that paraded each night from the camera trap data. I 

fitted negative binomial regressions between the number of parading shrimp (as a dependent 

variable) and environmental parameters (as independent variables) to explain which 

environmental factors were associated with the shrimp leaving the water. To study the adaptive 

significance of parading (i.e., ultimate causation), I tested two things: (1) Do the shrimp parade 

for reproduction? and (2) Do the shrimp parade to escape the strong current? To test whether the 

shrimp parade for reproduction, I quantitatively described the population demography of 

parading shrimp. To test whether the shrimp parade to escape the strong current, I designed a 

laboratory experiment to measure whether the ability to tolerate the strong water current 

associated with the size of the shrimp or not (please see chapter 2 for more description of 

methods). 

 

The results revealed that shrimp prefer to parade more under low light, high water velocity, and 

low air temperature. Based on the population demography study, I found that 93% of the 

parading shrimp were juveniles and 7% were adults. Moreover, year-round investigation 

indicated that most ovigerous females were found underwater (and not parading on land) in June 

and September. This indicates the parading behavior was not used for reproduction. The tank 

experiment showed that shrimp body size was positively associated with the ability to tolerate 

high water velocity. This means that big shrimp can tolerate high water velocity compared to 

small shrimp. Based on all of these results, I conclude that the shrimp parade to escape the strong 
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current in the river. This benefits the small shrimp in that they will not be washed downstream 

where several shrimp predators live. 

 

Third, I studied how the shrimp decided to parade out of water in the tank experiment. I varied 

two main factors that influenced the parading behavior: (1) light intensity (no light and 500 lux 

light) and (2) water velocity (10, 60, and 100 cm/s) and counted the number of shrimp that 

paraded in each condition. I repeated each condition 10 times. 

 

I found that most shrimp decided to parade under no light at 10 cm/s water velocity. This result 

seems to conflict with the second study where the most parading occurred under the high flow 

condition (100 cm/s). However, if take a deep look at the river topology result from the first 

study, I found that the shrimp started to parade in the turbulent zone where the water velocity 

was about 10–20 cm/s. Therefore, this experiment together with the river topology results 

confirm that to be able to parade out of the river, the shrimp need a low flow zone to climb out of 

the river. They could not climb out of the river in the high flow zone.  

 

Fourth, I investigated whether light intensity levels and/or light colors affected parading. To test 

this, I set up an in situ experiment at Lamduan rapids. The experiment involved filming the 

shrimp that walked past the observation zone under different conditions. For the light intensity 

study, I included three levels of white light (9000, 400, and 50 lux) and for the light color study, 

six conditions (blue, white, green, red, orange at 50 lux and one control, dark treatment). I 

compared the walking speed of the shrimp and the number of shrimp that walked back to the 
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river using the chi-square test for the light intensity study and the Kruskal-Wallis test for the 

light color study. 

 

The results revealed that more shrimp under 9000 and 400 lux light intensity walked back to the 

river compared to at 50 lux. Moreover, I found that under the 50 lux light intensity, the shrimp 

decreased walking speed under white, blue, and green light compared to red and orange light. 

Therefore, I conclude that the condition that least affects shrimp parading is the 50 lux light 

intensity with red or orange color. Based on these results, and the results from river topology, 

factors triggering the shrimp to parade, and the decision to parading from the first three studies, I 

proposed management actions to regulate tourist behavior in three different zones. In each zone, 

tourists must use a different light color to watch the shrimp to mitigate anthropogenic impacts on 

the shrimp.  

 

Finally, to effectively manage the ecotourism site, I needed to know how much locals, tourists, 

and stakeholders valued the shrimp, their knowledge about the shrimp, and their willingness to 

change their behavior for the good of the shrimp. To do so, I used a questionnaire and 

interviewed key people (e.g., the director of Ubon Ratchathani Wildlife and Nature Education 

Center) to document the development of this ecotourism site and local beliefs about the shrimp.  

 

I found that this ecotourism site was established in 1999 by the Thai government. However, 

locals knew about the shrimp long before the establishment of it as an ecotourism site. Older 

locals believed that the shrimp parade to the headwater to worship a god. Younger locals 

believed that the shrimp migrated to the headwater to breed. Results from the survey pointed out 
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that tourists, locals, and stakeholders were aware that the population status of the shrimp was 

vulnerable. However, I found that locals were less aware of the value of the shrimp in terms of 

their contribution to their ecosystem, local culture, and local business than were tourists and 

stakeholders involved in the ecotourism industry. This raises the issue in which the lack of 

awareness of locals could lead to unsustainable ecotourism. One of the possible factors based on 

the survey data is that the locals lack education compared to tourists and stakeholders. This issue 

could be solved by the improvement of the local education system in these marginalized 

communities. Finally, I found that even though the three participant groups were not aware of the 

threats to the shrimp, they had a positive attitude to change their behavior that might affect the 

parading shrimp. 

 

Overall, my research illustrates how a fundamental understanding of the behavior of animals can 

improve conservation and management outcomes. In this case study, I used knowledge about the 

shrimp parading in their natural habitat, what environmental factors triggered parading, how 

shrimp decided to parade, and how shrimp responded to the tourist’s activities to create a 

management plan to mitigate the anthropogenic disturbances on the shrimp. Moreover, to 

increase the efficiency of the management plan, I also studied how humans think about possible 

management and how they valued and understood the shrimp. Thus, my dissertation illustrates a 

holistic framework on how to apply animal behavior knowledge to conservation and 

management (Figure 1.). 
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Figure 1 Summary of my dissertation on the application of animal behavior study in ecotourism 

management using “Shrimp Watching” ecotourism as a case study. 
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CHAPTER 2 

Why do shrimps leave the water? Mechanisms and functions of parading behaviour  

in freshwater shrimps 
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CHAPTER 3 

Humans influence shrimp movement: A conservation behavior case study with  

“Shrimp Watching” ecotourism 
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CHAPTER 4 

“Shrimp Watching” Ecotourism in Thailand: Toward Sustainable Management Policy 
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