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Abstract. The study aimed to evaluate the role of transmitting flatworms 

(Cestoidea and Trematodea) of wild bird populations in three national parks of 

Vietnam: Xuan Son in the Northwest mountainous region, Tam Dao in the 

Northeast mountainous region, and Cat Ba in the Hong River Delta region. 

Twenty-two wild avian species of 10 families were found to contain parasitic 

flatworms. According to the number of avian species containing parasitic 

flatworms, bird families are ranking: Timaliidae recorded with 7 species > 

Leiothrichidae and Nectariniidae both with 3 species > Pycononotidae and 

Muscicapidae both with 2 species > Vireonidae, Sylvidae, Picidae, Cisticolidae and 

Cettiidae with 1 species. According to sex, avian populations containing parasitic 

flatworms decrease in the order: females accounting for 43.94% of the total 

individuals > males for 39.40% > juveniles for 16.66%. Three bird species 

containing flatworms A. pallidus, M. gularis and C. bayumas were found in two of 

the studied national parks, among them, only the first species was found common 

to all three studied national parks. They are vectors of high significance from a 

parasitological point of view. 

Keywords: wild birds, transmitting parasitic flatworms, national park, Xuan Son, 

Tam Dao, Cat Ba. 

1.   Introduction 

Vietnam is a country with high biodiversity and a rich forest ecosystem, containing 

many endemic genetic resources as well as transitional genetic ones. However, like 

several countries with rapid economic and social growth, Vietnam is facing the risk of 

biodiversity degradation and ecological imbalance. Especially, in the era of 

globalization, the problem of transmitting and spreading diseases and parasites through  
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bird and animal hosts, related to the soil environment, are a big challenge. Soil-

transmitted helminthes are transmitted by eggs passing in the faeces of infected people. 

In conditions that lack adequate sanitation, these eggs contaminate the soil. Soil-

transmitted helminthes, including flatworms (Platyhelminthes: Cestoidea and 

Trematodea), infections are caused by different species of parasitic worms (Krivolutsky 

et al. 1997, Le et al. 2003, Gray et al. 2010, WHO 2020) [1-4]. A recent analysis by 

Nguyen Quynh Huong et al. (2020) suggested not only the mixing of animal excreta in 

the environment but also the interspecies transmission of corona viruses, as both bat and 

avian coronaviruses were detected in rodent feces on wildlife farms [5].  

The analysis data for this study is based on field survey data of the international 

program Planetary Biodiversity Inventory: A survey of the flatworms (Cestoidea and 

Trematodea) from the vertebrate bowels of the Earth (2008-2014), funded by the United 

States National Science Foundation. One of the objectives of the program is to carry out 

parasitological surveys of vertebrate hosts, including birds, in areas and types of 

habitats, which have never been or have insufficiently been studied from a 

parasitological point of view. The envisaged results of such surveys are to find and 

describe unknown species of cestode parasites, thus enriching the knowledge on the 

species diversity (Caira et al. 2018) [6]. 

The present study aimed to evaluate the role of containing and transmitting 

flatworms (Cestoidea and Trematodea) in wild bird populations in Vietnam’s forests. 

2.   Content 

2.1. Materials and methods 

* Study region 

In June and July of 2014, we studied the diversity of parasitic flatworms Cestoidea 

and Trematodea in bird populations in three types of habitats, which have been poorly 

studied from parasitological a point of view [7, 8]. The study forests were three national 

parks including Xuan Son National Park of Phu Tho province, from Northwest 

mountainous region of Vietnam, 21007.87’ N - 104057.20’ E; Tam Dao National Park of 

Vinh Phuc province, from Northeast mountainous region, 21° 28.41' - 105° 38.35' E; 

and Cat Ba National Park, the island belonging to Hai Phong city, from Hong River 

Delta region, 20° 47.90’ N - 107° 00.29’’ E [9]. 

* Collecting materials  

At each of these three national parks, we stayed for 5 - 6 days, for field studies. 

Birds were collected from three habitat types, including scrublands, forested areas, and 

wetlands. Birds were collected by using ornithological mist-nets. We studied a number 

of individuals of each bird species occurring in the area. Therefore, the numbers of the 

birds, which were collected during the single collecting activity, is too small to affect 

local populations. It is entirely in the frames of natural mortality. This study has been 

authorized by the Vietnamese governing body. The bird species of interest were 

examined for the presence of gastrointestinal parasites and ectoparasites after euthanasia 

in chloroform. The contents of intestines will be studied under a stereomicroscope. 
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Some individuals of each bird species occurring in the area were also studied. Bird’s 

bodies were processed for deposition in the zoological collection of the CEBRED, 

Hanoi National University of Education. Parasites - flatworms were isolated from the 

intestinal contents, fixed, and conserved in ethanol for subsequent laboratory processing 

and examination. Then, they were carried out in our laboratories in Vietnam, Bulgaria, 

and Switzerland.  

* Classification and species identification 

The classification and species identification of birds follow mainly to Vo & Nguyen 

(1999), Richard and Le (2018) [10, 11]. Parasites were isolated from the intestinal 

contents, fixed, and conserved in ethanol for subsequent laboratory processing and 

examination. They were carried out in the laboratories in Vietnam, Bulgaria, and 

Switzerland. The classification and species identification of flatworms follow mainly 

Nguyen (1979), Khalil et al. (1994), Nguyen (1995) [12, 13, 14]. 

* Data analysis 

For data analysis used are the Microsoft Office Excel 2010, and the multivariate 

ecological research version 6. PRIMER 6 is a collection of specialist routines for 

analyzing species or sample abundance. This method is normally used for ecological 

and environmental studies [15, 16]. Species similarity index Bray-Curtis (BCjk): 
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where BCjk is species similarity between studied forests; 

    nik is the number of k species recorded in i samples; 

    nij is the number of j species recorded in i samples. 

Hierarchical cluster analysis of bird species similaritíes between the studied 

national parks is calculated and based on Bray-Curtis indices [15, 16].  

2.2.   Results and discussions  

2.2.1. Species composition of wild avian populations containing parasitic flatworms 

A parasitological survey of vertebrates including birds and bats and invertebrates 

including oribatid mites (Acari: Oribatida) in three national parks have insufficiently 

been studied from a parasitological point of view [1, 7, 8, 17-19]. Table 1 presents a 

species composition of wild avian populations found to contain parasitic flatworms in 

their intestines. Introduced are also the distribution characteristics of birds as well as 

their sex and age according to the three studied national parks. 

Table 1. Avian species composition containing parasitic flatworms  

in three national parks 

Distribution’s                      
characteristics 

 

 

Scientific names 

Distribution according to national parks Notice 

Xuan Son 

- Northwest 

Mountainous 

region 

 

Tam Dao 

- Northeast 

Mountainous 

region 

 

Cat Ba 

- Hong River 

Delta region 
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I. Pycononotidae     

1. Allophoixus 

pallidus 

M M, F M, M, M, F, 

F, 

 

2. Hemixos 

castanonotus 

 M, M, F   

II. Vireonidae     

3. Erpornis 

zantholeuca 

 M, F   

III. Timallidae     

4. Pomatorhinus 

ruficollis 

 M 
 

 

5. Pellorneum tickell M, F, (?) F  (?) Sex not 

clear. 

Accounted as a 

juvenile. 

6. Pellorneum 

ruficeps 

F    

7. Stachyris nigriceps  M, F, J   

8. Stachyris striolata M, F    

9. Macronous gularis 

 

M, M, M, F, 

F, F, F 

 M, F, F, F, 

F, F, J, F, F 

 

10. Napothera 

brevicaudata 

  M  

IV. Leiothrichidae     

11. Alcippe 

morrisonia 

(?) M, M, M, J, 

J 

 (?) Sex not 

clear. 

Accounted as a 

juvenile. 

12. Ianthocincla 

chinensis (*) 

 F  (*) Species were 

firstly 

discovered in 

Vietnam. To be 

investigated 

more. 

13. Alcippe 

rufogularis 

M, M, M, F, 

F, (?) 

  (?) Sex not 

clear. 
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Accounted as a 

juvenile. 

V. Sylvidae     

14. Neosuthora 

davidianus 

 M, F   

VI. Muscicapidae     

15. Cyornis bayumas 

 

F, J  F  

16. Luscinia cyane F    

VII. Nectariniidae     

17. Aethopyga 

christinae 

J    

18. Arachnothera 

longirostra 

M, F    

19. Arachnothera 

magna 

F    

VIII. Picidae     

20. Sasia ochracea 

 

(?)   (?) Sex not 

clear. 

Accounted as a 

juvenile. 

IX. Cisticolidae     

21. Orthotomus 

atrogularis 

M    

X. Cettiidae     

22. Abroscopus 

superciliaris 

(?)   (?) Sex not 

clear. 

Accounted as a 

juvenile. 

Total: 10 families and 

22 species 

11 M-13 F-

7 J 

= 31 bird 

specimens 

10 M -6 F -

3 J 

= 19 bird 

specimens 

5 M -10 F -

1 J 

= 16 bird 

specimens 

Total: 26 M -29 

F -11 J 

= 66 bird 

specimens 

Legend. Bird sex: F. Female, M. Male, J. Juvenile, (?). Sex not clear.  
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During the study, sixty-six avian individuals have been recorded to contain parasitic 

flatworms in their intestines. They belong to 22 species of 10 avian families. Analysis 

done showed that according to the number of species containing parasitic flatworms, the 

avian families are ranked in the following descending order: Timaliidae was recorded 

with 7 species > Leiothrichidae and Nectariniidae both with 3 species > Pycononotidae 

and Muscicapidae both with 2 species. The remaining five families including 

Vireonidae, Sylvidae, Picidae, Cisticolidae, and Cettiidae, all were recorded with 1 

species (Table 1). 

2.2.2. Sex composition of wild avian populations containing parasitic flatworms 

Tables 2-4 presents characteristics of bird populations containing flatworms by 

their sex in the three studied national parks. 

Table 2. The avian composition containing parasitic flatworms  

according to each park  

Bird sex 
National park  

Total 
Xuan Son Tam Dao Cat Ba 

Male 11 (42.31%) 10 (38.46%) 05 (19.23 %) 26 (100%) 

Female 13 (44.83%) 06 (20.69%) 10 (34.48%) 29 (100%) 

Juvenile 07 (63.64%) 03 (27.27%) 01 (9.09%) 11 (100%) 

Table 3. The avian composition containing parasitic flatworms  

according to each sex 

National Park 
Bird sex 

Total 
Male Female Juvenile 

Xuan Son 11 (35.48%) 13 (41.97%) 07 (22.58%) 31 (100%) 

Tam Dao 10 (52.63%) 06 (31.58%) 03 (15.79%) 19 (100%) 

Cat Ba 05 (31.25%) 10 (62.50%) 01 (06.25%) 16 (100%) 

Table 4. The avian composition containing parasitic flatworms  

according to each sex in three national parks and sexes in each park 

Bird sex 

Number and 

percentage of sex 

in three national parks 

National park 

Xuan Son Tam Dao Cat Ba 

Male  26 (39.40%) 

31 (46.97%) 19 (28.79%) 16 (24.24%) Female  29 (43.94%) 

Juvenile  11 (16.66%) 

Total 66 (100%) 

 

In comparison with sex and populations of sixty-six avian individuals containing 

parasitic flatworms, they decrease in the following order: 29 females (43.94% of the 
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total number) > 26 males (39.40%) > 11 juveniles (16.66%). Concerning the prevalence 

of parasitic flatworm infections in birds, there is no clear sex difference between 

females and males. Particularly in Tam Dao NP, analyzed sex ratio showed that the 

percentage of avian individuals containing parasitic flatworms decrease in the following 

order: male 52.63% of the total number of birds > female 31.58% > juvenile 15.79%.  

It is recorded that the rate of flatworm containing in the juvenile avian population is 

not high, only 16.66% of the total individuals obtained. Thus, along with biological age, 

the rate of bird flatworm infection increases. Our investigation was done with avian 

populations living in the lower shrubs close to the soil environment, and one of their 

food sources being soil arthropods [10, 11, 19]. Likely, these are the main ways of 

infection and transmission of parasitic flatworms in studied wild birds. This is also an 

assessment given by Gray et al. (2010) and WHO (2020) [3, 4]. 

2.2.3. Species similarity of wild avian populations containing parasitic flatworms 

Analysis of the distribution of bird populations containing flatworms according to 

three national parks showed that they decreased in the following order: Xuan Son > 

Tam Dao > Cat Ba. They were found 46.97% > 28.79% > 24.24% of a total of sixty-six 

bird specimens, respectively (Tables 2-4). The figures show that there are clear 

differences in the number of birds containing flatworms between the Xuan Son National 

Park, in comparison with Tam Dao and Cat Ba National Parks, 31 vs. 19 and 16, 

respectively. 

Figure 1 showed that species composition similarities between the three studied 

national parks are not high, ranging from 14.02% to 34.03%. The highest species 

composition similarity was registered between Xuan Son National Park and Cat Ba 

National Park, reaching 34.03%. The three common species between them are 

Allophoixus pallidus, Macronous gularis, Cyornis bayumas (13.63% of total species 

number). 

Tam Dao National Park has a distinct difference in bird species composition 

compared to the two above national parks. Particularly, species composition similarity 

between Tam Dao National Park compared to Xuan Son and Cat Ba National Parks, 

reaching only 16.01%. Specifically, only just three out of twenty-two avian species 

identified, accounting for 13.63% of the total species number, are found common to 

both Xuan Son and Tam Dao National Parks, namely Allophoixus pallidus, Pellorneum 

tickelli and Alcippe morrisonia. Only the one avian species, Allophoixus pallidus, 

accounting for 4.54% of the total species number, was found common to the Tam Dao 

and Cat Ba National Parks. This is also the only species found in all three national parks 

(Xuan Son, Tam Dao, and Cat Ba National Parks). 

The data obtained on the highest bird species composition similarity between Xuan 

Son National Park of northwest mountainous region and Cat Ba National Park of Hong 

River Delta region, and their three common species containing flatworm, and one bird 

species, namely Allophoixus pallidus, found in all three studied national parks, are very 

significant from a parasitological point of view. These are important factors that should 

be considered when assessing the potential for transmission and spread of parasitic 

flatworms and pathogens through bird populations, bats, and possibly oribatid mites as well. 
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Figure 1. A cluster of species avian species similarities between three national parks 

(species similarities in %) 

3.   Conclusions 

In three national parks (Xuan Son, Tam Dao, and Cat Ba National Parks), 22 wild 

avian species of 10 families were found to contain parasitic flatworms (Cestoidea and 

Trematodea). According to the species number containing parasitic flatworms, the bird 

families are ranking as Timaliidae recorded with 7 species > Leiothrichidae and 

Nectariniidae both with 3 species > Pycononotidae and Muscicapidae both with 2 

species > Vireonidae, Sylvidae, Picidae, Cisticolidae and Cettiidae with 1 species. By 

sex, avian populations containing parasitic flatworms decrease by the order: females 

accounting for 43.94% of the total individuals > males for 39,40% > juveniles for 

16.66%. 

Three bird species containing flatworms A. pallidus, M. gularis and C. bayumas 

were found in two of the studied national parks, among them, only the first species was 

found common to all three studied national parks. They are vectors of high significance 

from a parasitological point of view. 
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