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Figure 7. The influence of riparian vegetation on Disparoneura apicalis (Fraser, 1924). A. The endemic 
riparian tree, Calophyllum calaba Linnaeus, 1753 in the Kuruva Islands; B. A female D. apicalis ovipositing 
in the submerged roots of C. calaba. C. D. apicalis perched on Cryptocoryne retrospiralis Engler, 1879; D. C. 
retrospiralis subjected to trampling by tourists. (Photo credit: A. Vivek Chandran). 

All encounters of D. apicalis in the study were on C. retrospiralis (Fig. 7C). The Spearman correlation 
showed that there was a significant positive correlation between the percentage cover of C. retrospiralis in 
a transect and the abundance of D. apicalis in it (r = 0.66, p = 0.02). Disparoneura apicalis was seen in 5 of 
the 12 transects sampled, 4 of which had tourist footfall. The possible impacts of tourism include 
changes in water quality (by tourists taking baths), direct disturbance to the species, and effects on 
vegetation. The former two impacts did not seem to affect D. apicalis, but disturbance to vegetation was 
evident. In 3 out of the 4 transects which were open to tourists, severe trampling of C. retrospiralis, the 
favoured perching posts of D. apicalis was observed (Fig. 7D). The following remarks on the habitat of D. 
apicalis could be made based on year-long observations: Disparoneura apicalis was only seen in the shaded 
edges of the islets (canopy cover > 80%) where C. retrospiralis grew well. Water in the adjacent 
river/stream was well-oxygenated and had a flow rate ranging from 0.1 to 0.4 m/s. The substrate at the 
bottom of the river/stream was rocky, sometimes covered with decaying leaf litter. 
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DISCUSSION 
The Kuruva Islands harbour a rich and diverse odonate fauna, with 59 species recorded during this 
study, including several endemic and threatened taxa. This high diversity underscores the ecological 
importance of this riverine island ecosystem within the Western Ghats Biodiversity Hotspot. The 
presence of rare species like Disparoneura apicalis, Protosticta sanguinostigma, Elattoneura tetrica, and 
Burmagomphus pyramidalis further emphasizes the conservation value of this habitat. Our findings reveal 
significant seasonal variation in odonate species richness, with a peak in winter. The diversity indices 
show maximum values in the post-monsoon season. This seasonality likely reflects the life cycles of 
different odonate species and their responses to changing environmental conditions throughout the 
year. The lower diversity observed during the monsoon season may be due to reduced adult activity or 
sampling difficulties during heavy rains. 

The analysis of habitat parameters provides valuable insights into the ecological factors influencing 
odonate communities in the Kuruva Islands. Herb cover, shrub cover, open space, water pH, air 
temperature, and the composite water chemistry measure of TDS, conductivity, and salinity emerged as 
significant predictors of odonate diversity in the Kuruva Islands. This highlights the complex interplay 
between vegetation structure, water quality, and climatic factors in shaping these assemblages. This 
information can guide habitat management strategies aimed at conserving odonate diversity in the 
region. Our study also underscores the importance of considering multiple habitat types within the 
Kuruva Islands ecosystem. The distinct odonate assemblages observed in pond versus stream habitats 
demonstrate the need for a landscape-level approach to conservation that preserves the full range of 
aquatic habitats present in the island complex. The study's focus on Disparoneura apicalis, a highly range-
restricted and vulnerable species, offers crucial insights into its ecology and conservation needs. The 
strong association observed between D. apicalis and specific plant species – Cryptocoryne retrospiralis for 
perching and Calophyllum calaba for oviposition – demonstrates the importance of maintaining intact 
riparian vegetation for this threatened taxon. This finding emphasizes the need for targeted conservation 
efforts that protect not only the odonates, but also their plant associates and overall habitat structure. 
The observed trampling of Cryptocoryne retrospiralis in tourist-accessible areas is concerning, particularly 
for D. apicalis. Trampling of vegetation has been identified as an important, yet overlooked threat to 
odonate habitats (Goertzen & Suhling, 2013). This highlights a potential conflict between ecotourism and 
conservation objectives that needs to be carefully managed. Implementing measures to protect sensitive 
vegetation, such as designated pathways or boardwalks, could help mitigate this impact while still 
facilitating sustainable tourism. The seasonal pattern of D. apicalis, with adults present from November to 
April and breeding activities concentrated in the summer months, provides valuable information for 
timing conservation interventions and monitoring efforts. This knowledge can inform management 
decisions, such as potentially restricting access to critical breeding areas during peak reproduction periods. 

In the Kuruva Islands, tourism activities are run jointly by the Vana Samrakshana Samiti (a 
collective of the local communities trained and employed by the Kerala Forests & Wildlife Department) 
and the District Tourism Promotion Council (DTPC), Government of Kerala. The site, however, remains 
closed to tourists from June to September because the monsoonal rains make the streams dangerous to 
navigate. Hence, Kuruva receives maximum tourist footfall in summer when the water level drops and 
the islets are easily accessible. This coincides with the luxuriant growth of C. retrospiralis and the 
breeding period of D. apicalis. To summarize, tourism activities in the Kuruva Islands happen in the 
prime habitat of D. apicalis and the impact is maximum during the breeding period of D. apicalis. Daily, a 
maximum of 1150 tourists are taken to the island via bamboo rafts (Fig. 8A). Once inside the island, they 
trek through designated routes and play in the waters of the River Kabini and its streams (Fig. 8B). The 
fact that parts of the Kuruva Islands are open to the public should be treated as an opportunity rather 
than as a threat. The VSS (Vana Samrakshana Samiti) watchers could be trained in the identification of 
odonates. These watchers could then act as guides to the tourists and help them appreciate the unique 
Odonata diversity of the site. Tourists could then be educated to avoid activities like trampling 
vegetation, which can damage odonate habitats. The highly range-restricted Disparoneura apicalis could 
be made the mascot for conserving this unique ecosystem. 
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Figure 8. Tourism in the Kuruva Islands. A. Tourists being taken into the Kuruva Islands in a bamboo 
raft; B. Tourists playing and bathing in the River Kabini at the Kuruva Islands. (Photo credit: A. Vivek 
Chandran). 
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  Disparoneura apicalis (Fraser, 1924)  ی شناس بوم ی از  ت و نکا   جنوب هند کورووا،    ر ی در جزا   ها سنجاقک تنوع  
 )Odonata: Platycnemididae ( 

 1خوزه لیاماتاتیکان نیسوبو  4، 3ن مادهاوا ماران ، 3رییمون کُنجامو يپوتوکود، *2،  1چاندران  كیوو ککارایآ

 کرالا، هند   کوت،یدانشگاه کال  سور،یتر نجالاکودا،یری(خودگردان)، ا ستی کالج کر ، ی طیو علوم مح یشناس نیدپارتمان زم ،شناسی مطالعات آب شگاهیآزما 1
 کرالا، هند   ام،یکاتا  ل،یوللوپارامپ ها،مانندطیارهمطالعات  انجمن 2
 کرالا، هند. ناد،یفرنز، مانانتواد، وا عتیحفاظت از طب انجمن 3
 کرالا، هند ناد،یوحش وا اتیپناهگاه ح ،یتولپت کیتوسعه اکولوژ تهیکم 4

 avivekchandran2@gmail.com :مکـاتبه  مسئول  نویسنده الکترونیک پست *

ǀ 1402آذر  10 دریـافت: تاریخ ǀ 1403 آبان 04 پذیرش: تاریخ ǀ 1403دي  12 انتشار: تاریخ ǀ 

 

جنوب در    یغربگهات   یستیتنوع زمنطقه غنی  از    یبخش  ناد،یواواقع در  کورووا    ریدر جزا  هاسنجاقکتنوع    چکیـده:
گونه ثبت شد که    59مطالعه شد. در مجموع    هاي پیشمایشمسیر  ي هاسال با استفاده از شمارش  کیبه مدت    ،   هند
 ي آب، دما   pHباز،    ي ، فضاي اپوشش درختچه  ،یعلف  یاه یهستند. پوشش گ  یغرب  تگها گونه مختص    7تعداد    نیاز ا 

هاي شاخص  نیتربه عنوان مهم   ي و شور   مواد جامد محلول  ،یکیالکتر  تیشامل هدا  آب  ییایمیش  هاي ریهوا و متغ
نام  شدند.    ییشناساها  سنجاقکتنوع    ی ن یبش یپ به  معرض خطر  در  و  بومی  گونۀ   Disparoneura apicalisانتشار 

(Fraser, 1924)  تأث  ریدر جزا آنها    اهانی از گ  یاصخ  ي هاگونه   ریتحت  از  وبه عنوان  که  استراحت   ي هامحل  مکان 
می   ي گذارتخم دارد.  استقاده  قرار  بازد  شودیم   شنهادیپکند  گردشگران   نیا  تیاهماز  کورووا    ریجزاگان  دکنند یکه 

 عنوانبه    تواندی مبوده و  محدود    اری بس  D. apicalis  حوزة انتشار گونۀ  آگاه شوند.  هاسنجاقک   ستگاهیمکان به عنوان ز 
 . شود یمنحصر به فرد معرف ستمیاکوس نی حفاظت از ا ي دار برا پرچم  ۀگون

 ، بومی، ویاناد ، حفاظتسیاهسنجاقک دنباله شناسی فردي، بوم  :کلیدي واژگـان 
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