Colonization of the most isolated island on Earth: 

What is the origin of the spider Tetragnatha paschae?

Rapa Nui, located in the South Pacific between South America and French Polynesia, is the most isolated island on the planet. World renowned for its Moai, today due to the history of human occupation most of the native environments have been degraded. 
The pollen record shows that around 1.000 or 1.200 AD the island was covered by a forest of an endemic and now extinct palm tree (Paschalococos disperta). Today there are only three endemic species of grasses, five ferns and an endemic leguminous, Shophora toromiro. The last one only had representatives on botanical gardens outside of the island. Archeological evidence coming from the Ahu Naunau demonstrates the existence of at least 5 extinct species of endemic land birds (one egret, two  rails and two parrots). On the same line, in the Anakena area there have been found subfossils of an endemic species of land snail, Hotumatua anakenana, which is also now extinct. All these evidences suggest a very different past for the island.
Today, the island has only four described species of endemic terrestrial invertebrates: 2 insects (Lipsana insularispaschalis; Diptera and Bidessus skottsnergi; Coleoptera: Dytisidae), one spider (Tetragnatha paschae; Tetragnathidae) and one land snail (Melampus pascus; Ellobiidae). Recent studies have shown the presence of at least 4 new species of cave beetles. All these species are important, because they are the remaining witnesses of an ancient diversity. They are the survivors of an ecosystem that was assembled in the highest isolation possible on the planet. Given this perspective, the biological value of these organisms is enormous, and the need for a better understanding is urgent in order to protect them.
The search for the only endemic spider of Rapa Nui


The Tetragnatha spiders correspond to a genus of spiders better known as the Long-jawed spiders. They have a worldwide distribution including most of the remote archipelagoes in the Pacific Ocean. 

T. paschae hasn’t been recorded since its description by Lucien Berland in 1924. In 1993, the arachnologist León Baert (Royal Belgian Institute of Natural Sciences) surveyed all the spiders on the island and couldn’t find it. In his publication he mentioned the possible extinction of the species. In the same line, Professor Rosemary Gillespie (UC Berkeley), an expert in Tetragnatha spiders on oceanic islands, considers the possibility that T. paschae is a synonym of another cosmopolitan species, perhaps T. maxilosa. Anyhow, both researchers expressed their encouragement to me at the moment to plan this expedition. More than seventy years ago Lucien Berland saw something, and it is worth to try to rediscover his observation.


The rediscovery of this species is not only interesting in itself, considering that is the only endemic spider of the island. In the bigger picture, the colonization origin of T. paschae stimulates interesting biogeographic and phylogenetic questions. Isla de Pascua is separated from Chile by a similar distance than the one that exists between Hawai’i and North America. It is known that the Hawaiian Tetragnatha colonized from North America, but it is also known that other species in the South Pacific are not from the New World. The distance of Rapa Nui to South America allows considering a potential American origin for T. paschae, but because of its regional location it is possible that it follows the tendency of other South Pacific islands. In order to understand the processes of community assembly of terrestrial invertebrates in Rapa Nui, this spider is a key species. It is important to remember that this is one of the few endemic species that allows answering the big question: What is the origin of the endemic fauna of Rapa Nui?
From one spider to the whole island


The main objective of this research project was to collect and determine the origin of colonization of T. paschae. However, the opportunity to visit this unique place was too exceptional to not try to take more out of this trip. For this reason I also established as objectives to (1) estimate the feasibility of future studies with other terrestrial invertebrates and (2) establish research contacts with other Chilean entomologists, the Corporación Nacional Forestal (CONAF) and the staff of the Parque Nacional Rapa Nui. 


In the months previous to the field trip I contacted Professor Cristian Villagra and Professor Luis Flores, both from the Instituto de Entomología of the Universidad Metropolitana de Ciencias de la Educación. They were very enthusiastic about the project, and after a few conversations we realized that this could be a great opportunity to merge efforts and characterize the current status of the terrestrial invertebrates on Rapa Nui. The last big survey of insects was done in 1971 by Campos and Peña, while the last survey of spiders was completed in 1993 by Baert, Lehtinen and Desender.

Professors Villagra and Flores decided to join me in the field, but they also contacted other experts in the country who were whiling to help with the identification of the collected specimens. 

Now the search for T. paschae was in the context of a bigger collaborative project that was looking to characterize the presence and distribution of the invasive and endemic species of terrestrial invertebrates (insects, spiders and land snails) on Isla de Pascua. 
Field Work on Te Pito O Te Henua

The field campaign consisted of three weeks on Rapa Nui doing collecting surveys across the whole island. In all the places we did active search, which consists of different techniques (entomological net and umbrella) to find invertebrates in situ. We also surveyed the leaf litter, which is an important environment for small insects, snails and spiders. Here we used the litter box and Berlese funnels. Moreover, ground organisms were collected using pitfall traps. Finally, we used sticky traps and plates with water to catch flying insects.


We surveyed different environments with all these techniques. As a representative of coastal sites we collected in the area between the beaches of Anakena and Ovahe; and near Vinapú. The inland area of the island was surveyed in the road to Ahu Akivi. We also collected in areas of forest restoration on Poike volcano. Moreover during the first week we had the unique opportunity to visit one of the islets in the south side of the island (Motu Nui). This place is very difficult to access: the only way to go there is with the Army. Finally we did an intense sampling around fresh water bodies: three lakes (Rano Kao, Rano Raraku and Rano Aroi) and one creek (Ava Ranga Uka). These areas were particularly interesting because they represent the kind of environment that the Tetragnatha spiders tend to use. The collecting events happened during the day and night, but we also had to save time to process samples and take pictures. 

All our field work was constantly supported by the staff from the National Park. They helped us with logistics like transportation and access to sites, but also many of the rangers shared with us their knowledge about the Rapa Nui culture and the natural history of the island. Our work was enormously enhanced by this kind of generous interaction. I also have to say that their support went beyond the professional dimension; they were extremely welcoming and warm all the time, starting with a flower necklace at the airport, and then followed by invitations to farewell parties, curantos and countless details that made our stay on the island absolutely pleasant.  
Complementary activities


The week before leaving for Isla de Pascua, I was invited to give a seminar at the Instituto de Entomología. It was a good opportunity to share with undergraduate students and faculty members the research that I did last summer in the Juan Fernández islands.


Once we were on the island, we had several meetings with people from the National Park and the Servicio Agrícola y Ganadero (SAG). These meetings were useful to organize our time in a more efficient way and establish future collaborations.

On our last day on Rapa Nui, we gave a seminar to both institutions and we got very good feedback. The staff from the National Park and SAG was very interested in our research and several times expressed their interest in the future of our work. I was impressed about how interested they were in looking for ways to enhance the relevance of the biological patrimony of the park.

Preliminary Results

The main objective related with T. paschae couldn’t be achieved, because this species couldn’t be found. We search for it in obvious environments like lakes and creeks, but also in less likely places. Anyhow, in Rano Raraku another species, T. nitens, on the same genus was found. It was very abundant and easy to spot.
 On the other hand, the objectives related to the estimation of the feasibility of future studies and the establishment of research contacts were accomplished successfully. The inclusion of professors Villagra and Flores allowed us to develop a baseline for the terrestrial invertebrates, which is key to planning any future research project. Moreover, this kind of question generated a lot of interest among the staff of the National Park and SAG. As I mentioned before, they expressed their interest in our results and in developing long term collaborations with us.
Sailing to the horizon

Now back in the laboratory, we have to identify all the spiders and insects collected. This will give us an idea of what is present on the island and where. With this information on hand and in collaboration with the National Park we will be able to evaluate potential future research lines. Also, what at first glance seems to be T. nitens has to be analyzed closely to confirm the species identification, and I don’t fully discard a surprise with these specimens.
