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Nectar robbing by sunbirds on the flowers of Morinda pubescens J.E. Smith 
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The genus Morinda is represented by only eight 
species, namely, M. angustifolia Roxb., M. persicaefolia 
Ham., M. villosa Hook.f., M. umbellata L., M. trimera 
Hillebr., M. elliptica (Hook.f.) Ridl., M. citrifolia L., and M. 
pubescens J.E. Smith, in India (Arya et al. 2014). Recently, 
M. tinctoria Roxb. and M. tomentosa Heyene ex Roth. are 
treated as synonyms to M. pubescens and accordingly this 
is followed in this work and the published work reported 
on these species is cited as related to M. pubescens. M. 
tomentosa which is now known as M. pubescens is widely 
distributed in India, Sri Lanka, China, central Myanmar, 
southern Thailand, Vietnam, and Indonesia (Kesonbuaa & 
Chantaranothai 2013). It is a small evergreen tree adapted 
to grow successfully in arid/semi-arid to mesophytic 
conditions (Bermer & Manen 2000). 

Morinda pubescens distributed naturally with a few 
individuals in Kadiri Reserve Forest with arid ecosystem 
(14.0667°N, 78.1967°E and altitude 761 m) in Anantapur 
District, Andhra Pradesh, India, was used for the study 
during February–June 2019. This tree grows here in cracks 
and crevices of stony rocks and in partially weathered 
rocks accumulated with soil. Leaves are petiolate, simple, 

opposite, decussate and broadly elliptic with acute apex.  
Flowers are borne in leaf-opposed solitary, terminal, 
globose heads. They are sessile, greenish-white, fragrant 
and hermaphroditic with distyly. Calyx tube is connate 
at base with denticulate lobes. Corolla is greenish-white 
and salver-shaped with slender tube extended into five 
abruptly spreading flat lobes exposing the sex organs. 
The stamens here are five attached to the corolla throat 
and linearly extended beyond the rim of the corolla tube. 
The ovary is bi-locular, 4-ovuled with linear style which 
is extended into a bi-lobed stigma. The fruit is a green 
globose syncarp with four oblong pyrenes.  

In Kadiri Reserve Forest, M. pubescens blooms in 
foliate state during dry season from March to May (Image 
1a).  Mature buds open during early morning and expose 
the sex organs out of the corolla tube (Image 1b–e). The 
flowers are nectariferous. However, the nectar is concealed 
at the base of the corolla tube which is accessible only to 
legitimate foragers probing the flower-opening side. Thrips 
use the floral buds for breeding and open flowers for 
pollen and nectar. They move out during flower-opening. 
Sunbirds, Nectarinia asiatica and N. zeylonica were seen 
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at the flowers of M. pubescens foraging on thrips and 
nectar. These birds pick up thrips (Image 1f,g) from the 
flowers by probing the flowers legitimately during which 
they occasionally effect pollination and collect nectar 
illegitimately by making a puncture/slit at the base of 
corolla tube from outside (Image 1h,i).  

The flowers with tubular corolla are vulnerable to 
nectar robbing. Maloof & Inouye (2000) and Irwin et al. 
(2010) reported that nectar robbing is very frequent in 
plant species producing flowers with long corollas and 
abundant nectar production. Irwin & Maloof (2002) 
reported that nectar robbing involves primary and 
secondary robbing with the first one as the most common. 
In primary robbing, the flower forager makes a slit or hole 
or tear in petal tissue to rob nectar bypassing the floral 
opening used by legitimate pollinators. In secondary 
robbing, the flower forager acquires nectar via slit/hole/
tear made by primary robbers again bypassing the floral 
opening used by legitimate pollinators. Specialization in 
floral architecture is vulnerable to exploitation by flower 
visitors which remove or steal nectar without effecting 
pollination (Navarro 2001). Nectar robbing by sunbirds 
on the flowers of M. pubescens is an indication of primary 
robbing which does not effect pollination but this robbing 
phenomenon reduces nectar reward and increases 
variability in nectar standing crop. Such a situation is 

Image 1. Morinda pubescens: a—Flowering tree | b–e—Different stages of bud and flower | f—Nectarinia asiatica feeding on thrips | g—
Nectarinia zeylonica feeding on thrips | h & i—Nectarinia zeylonica puncturing corolla base to rob nectar.  © A.J. Solomon Raju.

expected to promote pollination rate in general and cross-
pollination in particular when legitimate pollinators visit 
M. pubescens flowers for nectar. Therefore, M. pubescens 
is an important source of thrips as insect food and nectar 
as instant drink for sunbirds during dry season in the arid 
ecosystem. 

References

Arya, L., R.K. Narayanan, M. Verma, M., A.K. Singh & V. Gupta 
(2014).  Genetic diversity and population structure analyses of 
Morinda tomentosa Heyne, with neutral and gene based markers. 
Genetic Resources and Crop Evolution 61: 1469–1479. https://doi.
org/10.1007/s10722-014-0168-4

Bremer, B. & J.F. Manen (2000). Phylogeny and classification of the 
subfamily Rubioideae (Rubiaceae). Plant Systematics and Evolution 
225: 43–72. https://doi.org/10.1007/BF00985458

Irwin, R.E. & J.E. Maloof (2002). Variation in nectar robbing over time, 
space, and species. Oecologia 133: 525–533. https://doi.org/10.1007/
s00442-002-1060-z

Irwin, R.E., J.L. Bronstein, J.S. Manson & L. Richardson (2010).  Nectar 
robbing: ecological and evolutionary perspectives.  Annual Review 
of Ecology and Systematics 41: 271–292. https://doi.org/10.1146/
annurev.ecolsys.110308.120330  

Kesonbuaa, W. & P. Chantaranothai (2013). The genus Morinda 
(Rubiaceae) in Thailand. ScienceAsia 39: 331–339. https://doi.
org/10.2306/scienceasia1513-1874.2013.39.331

Maloof, J.E. & D.W. Inouye (2000). Are nectar robbers cheaters or 
mutualists? Ecology 81: 2651–2661. https://doi.org/10.2307/177331

Navarro, L. (2001). Reproductive biology and effect of nectar robbing on 
fruit production in Macleania bullata (Ericaceae). Plant Ecology 152: 
59–65. https://doi.org/10.1023/A:101146352039

Threatened Taxa

https://doi.org/10.1007/s10722-014-0168-4
https://doi.org/10.1007/BF00985458
https://doi.org/10.1007/s00442-002-1060-z
https://doi.org/10.1146/annurev.ecolsys.110308.120330
https://doi.org/10.2306/scienceasia1513-1874.2013.39.331
https://doi.org/10.2307/177331
https://doi.org/10.1023/A:101146352039


Dr. John Noyes, Natural History Museum, London, UK
Dr. Albert G. Orr, Griffith University, Nathan, Australia 
Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium
Dr. Nancy van der Poorten, Toronto, Canada 
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand 
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India 
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India 
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India 
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India 
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India 
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India 
Dr. Eduard Vives, Museu de Ciències Naturals de Barcelona, Terrassa, Spain 
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India 
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., 
Kuwait
Dr. Himender Bharti, Punjabi University, Punjab, India
Mr. Purnendu Roy, London, UK 
Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India  
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam 
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India 
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore
Dr. Lional Monod, Natural History Museum of Geneva, Genève, Switzerland.
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India
Dr. Rosana Moreira da Rocha, Universidade Federal do Paraná, Curitiba, Brasil
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany
Dr. James M. Carpenter, American Museum of Natural History, New York, USA 
Dr. David M. Claborn, Missouri State University, Springfield, USA
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand
Dr. Amazonas Chagas Júnior, Universidade Federal de Mato Grosso, Cuiabá, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India 
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan
Dr. Keith V. Wolfe, Antioch, California, USA
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, 
D.C., USA
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske 
Budejovice, Czech Republic
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment 
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes 

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India 
Dr. Topiltzin Contreras MacBeath, Universidad Autónoma del estado de Morelos, México 
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore 
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India 
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK 
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India 
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research 
Centre, Mumbai, Maharashtra, India
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India

Amphibians 

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India 
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles 

Dr. Gernot Vogel, Heidelberg, Germany 
Dr. Raju Vyas, Vadodara, Gujarat, India
Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.
Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey
Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India
Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE 
 

Birds 

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia 
Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK 
Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India 
Dr. J.W. Duckworth, IUCN SSC, Bath, UK 
Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India 
Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India 
Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India 
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Mr. J. Praveen, Bengaluru, India
Dr. C. Srinivasulu, Osmania University, Hyderabad, India 
Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA 
Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia 
Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Mário Gabriel Santiago dos Santos, Universidade de Trás-os-Montes e Alto Douro, 
Quinta de Prados, Vila Real, Portugal
Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. M. Zafar-ul Islam, Prince Saud Al Faisal Wildlife Research Center, Taif, Saudi Arabia

Mammals 

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy 
Dr. Anwaruddin Chowdhury, Guwahati, India 
Dr. David Mallon, Zoological Society of London, UK 
Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India 
Dr. Angie Appel, Wild Cat Network, Germany
Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India 
Dr. Ian Redmond, UNEP Convention on Migratory Species, Lansdown, UK 
Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA 
Dr. Karin Schwartz, George Mason University, Fairfax, Virginia. 
Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India 
Dr. Mewa Singh, Mysore University, Mysore, India 
Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India 
Dr. Spartaco Gippoliti, Socio Onorario Società Italiana per la Storia della Fauna “Giuseppe 
Altobello”, Rome, Italy
Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India
Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

Other Disciplines 

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular) 
Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities) 
Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, São Cristóvão, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa 
Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. O.N. Tiwari, Senior Scientist,  ICAR-Indian Agricultural Research Institute (IARI), New 
Delhi, India
Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

 
Reviewers 2019–2021
Due to pausity of space, the list of reviewers for 2018–2020 is available online.

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts, 
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek, 
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat, 
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Print copies of the Journal are available at cost. Write to:
The Managing Editor, JoTT, 
c/o Wildlife Information Liaison Development Society, 
No. 12, Thiruvannamalai Nagar, Saravanampatti - Kalapatti Road, 
Saravanampatti, Coimbatore, Tamil Nadu 641035, India
ravi@threatenedtaxa.org

The opinions expressed by the authors do not reflect the views of the 
Journal of Threatened Taxa, Wildlife Information Liaison Development Society, 
Zoo Outreach Organization, or any of the partners. The journal, the publisher, 
the host, and the partners are not responsible for the accuracy of the political 
boundaries shown in the maps by the authors. 



www.threatenedtaxa.org

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by 
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.  
All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License 
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in 
any medium by providing adequate credit to the author(s) and the source of publication.

OPEN ACCESS

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

May 2022 | Vol. 14 | No. 5 | Pages: 20951–21126
Date of Publication: 26 May 2022 (Online & Print)

DOI: 10.11609/jott.2022.14.5.20951-21126

Threatened Taxa

Publisher & Host

Communications

Drought may severely reduce the ability of wild Asian Elephants 
Elephas maximus (Mammalia: Proboscidea: Elephantidae) to resist 
opportunistic infections
– B.M. Chandranaik, Vardhaman Patil, D. Rathnamma, G.S. Mamatha, 
K.S. Umashankar, D.N. Nagaraju & S.M. Byregowda, Pp. 20951–20963

Cases of fatal electrocution of the endangered Javan Gibbons (Mammalia: 
Primates: Hylobatidae) by power lines
– Yoonjung Yi, Soojung Ham, Rahayu Oktaviani, Mia Clarissa Dewi, Muhammad 
Nur, Ani Mardiastuti & Jae. C. Choe, Pp. 20964–20969

Nesting habits of the Baya Weaver Ploceus philippinus (Linnaeus, 1766) in the 
agricultural landscape of Tindivanam, Tamil Nadu, India
– M. Pandian, Pp. 20970–20987

A checklist of avifauna from different habitats of semi-arid landscape in western 
parts (Mandsaur and Ratlam districts) of Madhya Pradesh, India
– Koushik Bhattacharjee & Shuvadip Adhikari, Pp. 20988–21001

Post-release growth of captive-reared Gharial Gavialis gangeticus 
(Gmelin, 1789) (Reptilia: Crocodilia: Gavialidae) in Chitwan National Park, Nepal
– Bed Bahadur Khadka, Ashish Bashyal & Phoebe Griffith, Pp. 21002–21009

Occurrence patterns of herpetofauna in different habitat types of western 
Terai Arc Landscape, India
– Gajendra Singh Mehra, Nakulananda Mohanty & Sushil Kumar Dutta, 
Pp. 21010–21018

Ichthyo-parasitological studies in northeastern India
– Arup Kumar Hazarika & Bobita Bordoloi, Pp. 21019–21024

Serosurvey of viral pathogens in free-ranging dog populations in the high 
altitude Trans-Himalayan region
– Chandrima Home, Ajay Bijoor, Yash Veer Bhatnagar & Abi Tamim Vanak, Pp. 
21025–21031

Diversity and distribution of mantis shrimps (Arthropoda: Crustacea: 
Stomatopoda) in the Gulf of Kachchh, Gujarat, India
– Piyush Vadher, Hitesh Kardani & Imtiyaz Beleem, Pp. 21032–21042

Bionomics study of Mansonia (Diptera: Culicidae) in a filariasis-endemic area of 
Sedang Village, Banyuasin Regency, South Sumatra, Indonesia
– Rini Pratiwi, Chairil Anwar, Ahmad Ghiffari & Adri Huda, Pp. 21043–21054

Plant species diversity in a tropical semi-evergreen forest in Mizoram 
(northeastern India): assessing the effectiveness of community conservation
– S.T. Lalzarzovi & Lalnuntluanga, Pp. 21055–21067

Floristic studies on mangrove vegetation of Kanika Island, Bhadrak District, 
Odisha, India
– P. Poornima, Pp. 21068–21075

Two new varieties of Russula Pers. (Basidiomycota: Russulaceae) from 
Sal forests of Shiwaliks, India
– Jitender Kumar & Narender Singh Atri, Pp. 21076–21083

New additions to the lichen biota of Assam from Dhubri district, northeastern 
India
– Suparna Biswas, Rebecca Daimari, Pungbili Islary, Sanjeeva Nayaka, 
Siljo Joseph, Dalip Kumar Upreti & Pranjit Kumar Sarma, Pp. 21084–21090

Genus Gymnopilus (Agaricales: Strophariaceae): addditions to the agarics of 
India
– N.A. Wani, M. Kaur & N.A. Malik, Pp. 21091–21101

Review

Environmental DNA as a tool for biodiversity monitoring in aquatic 
ecosystems – a review
– Manisha Ray & Govindhaswamy Umapathy, Pp. 21102–21116

Short Communications
 
New record and update on the geographic distribution of the Egyptian Tomb 
Bat Taphozous perforatus (E. Geoffroy, 1818) in Cameroon
– Eric Moïse Bakwo Fils, Kingha Zebaze Jasmine Flora, Manfothang Dongmo 
Ervis, Manga Mongombe Aaron & Jan Decher, Pp. 21117–21121

First definite record of Collared Pratincole Glareola pratincola Linnaeus, 1766 
(Aves: Charadriiformes: Glareolidae) from Goa, India
– Rupali Pandit, Mangirish Dharwadkar & Justino Rebello, Pp. 21122–21124

Notes

Nectar robbing by sunbirds on the flowers of Morinda pubescens J.E. Smith 
(Rubiaceae)
– A.J. Solomon Raju, S. Sravan Kumar, G. Nagaraju, C. Venkateswara Reddy, 
Tebesi Peter Raliengoane, L. Kala Grace, K. Punny, K. Prathyusha & P. Srikanth, 
Pp. 21125–21126

https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://zooreach.org/?page_id=2
http://zooreach.org



