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Abstract 
The effects of the Anthropocene are, among others, shown in the loss of biodiversity worldwide, and 

especially on islands. A new conservation philosophy attempting to reduce the effect of human sub-

jectivity and choice is taking a holistic approach, where the entire system is in focus and not just a 

single species.   

  The thermophiles forest of the Canarian island of Tenerife is an example of a human-

degraded, but still species-rich ecosystem. Here, the interaction structure at the community level be-

tween a set of plants and all associated taxa was analysed. The aims were to accumulate baseline 

knowledge for an integrated conservation of both plants and their associated diversity of animals and 

other plants and to evaluate the importance of plants as bottom-up drivers of local animal diversity. 

Eleven study plant species were associated with 381 different taxa during three months and four study 

localities. The drivers of the associated taxa turned out to be a diverse array of both abiotic and biotic 

factors. Plant morphological structure (plant architecture), size, abundance and geographic range 

were especially important. The dynamics in size and composition of the associated diversity between 

months and localities was relatively low, although proper comparisons cannot be done, because of a 

lack of similar studies in the literature. The obtained information can be used to focus future conser-

vation management, where most information needs to be gathered at the lowest costs. Parameters of 

the island as such, like climate, geographical isolation, human disturbance and number of endemic 

species were also shown to be important. The search for empty niches on plants, although the concept 

is regarded as controversial, turned out to be very informative about differences both in space and 

time, and with respect to trophic roles and microhabitats among plant species. I conclude that a strong 

focus on the associated animals of plants might be a successful step towards a more integrative con-

servation management, integrating plants and animals and integrating species with their biotic inter-

actions. The study also showed that plants are important drivers of the biodiversity of their ecosystem 

and that they with profit might be used as unites in ecosystem conservation.    
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1. Introduction 

1.1 The loss of biodiversity 

All living organisms are dependent upon other species and interconnected via complex interaction 

networks, that form life as we know it. Nature is composed of networks, built of interactions between 

individuals, species, trophic levels and kingdoms. All of these many interactions, some more distinct 

than others, make nature into a coherent unite (Memmott et al. 2007). In these natural networks plants 

play an important role as they often structure the entire system physically and provide ecosystem 

functions, which life on earth could not exist without, like oxygen and biomass production. Biodiver-

sity is the complexity and variety of life, on scales from genetic diversity, to species and even to 

ecosystem diversity, and it is not an ecosystem function or service, in the word’s narrow sense, but 

biodiversity is closely linked to ecosystem services as both affect each other’s’ expression (Cotter et 

al. 2017).  

Plants support directly a huge variety of animals and microorganisms, not only the her-

bivores, pollinators and seed dispersers, but also indirectly the predators. In addition, microorgan-

isms, pathogens, and parasites, above as well as below ground, interact with the plants as well as the 

animals connected to the plant. Finally, the plants also alter the physical and chemical conditions of 

the habitat, both on the micro – and macroscale. This creates networks of interactions built up around 

the plants (Memmott et al. 2000). Plants are therefore a very important element of the biodiversity on 

this planet and important when we talk about biodiversity conservation – the attempt to conserve the 

natural diversity. First and foremost, plants are important because there are around 400.000 known 

plant species, but also because of the important roles plants play in sustaining directly or indirectly 

all other organisms on earth (BGCI). 

The view of nature described above is assuming a bottom-up control of nature, i.e. that 

plants structure the animal and microbial world. However, interacting populations and systems are 

under both bottom-up and top-down control (Hairston et al. 1960). Here, I chose the bottom-up ap-

proach to investigate the importance of plants to the structure of the entire ecosystem. 

 

We live in a time that is so profoundly dominated by human, that it is regarded as a specific geological 

period - the Anthropocene (Lewis & Maslin 2015). Man’s wild exploitation of nature and as a con-

sequence, the changes of the climatic conditions, have thrown the world into, what has been called a 

biodiversity crisis (Plotnick et al. 2016), and others even go as far and call it the sixth mass extinction. 

Species are going extinct at a rate 1000 times faster than the background rate, and it is estimated that 

35% of all species can be close to extinction by the mid of this century, all because of human activities 

(Adkins 2016). It is estimated that 12.5% of the vascular plants are already now heading towards 

extinction (Gibson et al. 2006). The unforeseen consequences of this to the complexity of nature can 

be widespread. But how severe the future changes and extinctions potentially might be, is blurred 

because our knowledge in this area is poor. The densely connected nature is expected to be vulnerable 

to these extinctions, as any extinction event may result in secondary extinctions or even extinction 

cascades – also known as the snowball effect (Adkins 2016). As Daniel Janzen already in 1974 

phrased it: “what escapes the eye, however, is a much more insidious kind of extinction: the extinction 

of ecological interactions.” The number of alive adults of a species within an area, which often is 
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used as a measure of how well the population is doing, does not tell anything about how close the 

species is to extinction because the interactions are not included in that measure (Janzen 1974). 

 

1.2 Conservation of interactions 

Regrettably, conservation biology today is often seen as an area of biology where we try to restore 

the damages imposed upon nature by the Anthropocene, instead of trying to increase available natural 

resources(Hilderbrand et al. 2005). It is thought-provoking that even though our own survival is so 

dependent on a healthy ecosystem and the services that it provides us, we continue to do as always, 

even when we know or should know better (Hilderbrand et al. 2005). Today, conservation efforts are 

often focused around single species of special interest, e.g. an endemic or a species that is rare or 

close to extinction either within a region or globally. The species that are selected often have some 

kind of value or service to humans, it could be economic or emotional, therefore the choice often falls 

on mammals and birds (Memmott et al. 2007), or crop plants. The conservation or restoration then 

focuses on retaining the species composition of the ecosystem and/or the physical requirements 

(Török & Helm 2017). This method is known as The Field of Dreams – if you build it, they will come 

(Hilderbrand et al. 2005). But very often the interactions, that the species is dependent on, are ne-

glected. This happens, because it is difficult, requires advanced statistics, is time-consuming and ex-

pensive to map all of the important interactions of a species (Memmott et al. 2007). However, new 

trends are initiated in conservation biology and habitat restoration. As Peter Török puts it “To ensure 

a sustainable future, biodiversity conservation approaches must start shifting from traditional, often 

rather passive site preservation and small-scale site-level restoration to the direction of large-scale, 

holistic restoration and conservation efforts, grounded on a solid theoretical basis.” We have begun 

to recognize that a species list or a single species as the unit of study, are not sufficient to insure a 

healthy ecosystem in the long run (Memmott et al. 2007). However, the route from knowing things 

to actually doing what is required is not always as short as one might hope (Török & Helm 2017). On 

islands, this is especially severe, even though it has been known for a while, that there is a connection 

between species extinction and the function of the ecosystems. Conservation biology is still failing 

to incorporate interactions of the system in the restoration and conservation of islands (Kaiser-

Bunbury et al. 2010). In my project, I would like to show, how a more holistic take on conservation 

problems can reveal a whole new complexity of the systems that can be used in the planning of a 

conservation effort. 

Often we try to restore a complex natural system from simple models which can seem 

paradoxically, but by including interactions into the models, more complexity is included or retained 

and the effect of the restoration might improve (Hilderbrand et al. 2005).  The complexity of nature 

is challenging to record, but a way to do this is through an ecological network analysis, which by 

definition has the complexity of nature as its research object (Memmott et al. 2007). A network anal-

ysis cannot catch all the complexity and will be a simpler version of the reality, but it is more incor-

porating and complex than other ways to analyze the nature. Not all interactions will be collected and 

some interactions are observed but not any further information about the ecology of the interactions 

are known or seen and interactions are only a snapshot in time and place. This can be minimized by 

collecting data over many days, throughout the whole year or during several years, all of which com-

plicates the analysis, making it time-consuming to construct a network, but also increases reality. The 
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interactions are observed at the level of the individuals, which then are pooled and presented at the 

level of the species, this also adds noise to the network analysis. For example, plant individuals of the 

same species have different habitats, which make them support different networks. However, in spite 

of that, a network analysis makes it possible to investigate and answer ecological questions about 

complex systems, that cannot be answered without knowledge about most species and their interac-

tions in the system (Heleno et al. 2014).  

  Single-species network analysis is a new or a new "old" approach that attempts to keep 

some of the interacting complexity and at the same time to reduce this complexity into a manageable 

scale. Instead of only focusing on a single taxonomic group, or just parts of the total network (as 

networkers often do), a single-species network includes all of the interactions, which a single species 

is a part of. Ideally, all interactions, above as well as below ground, are included, and if observed or 

known in other studies the secondary interactions are included as well. Here, I use plant species as 

the focal species. The animal visitors' roles on the plant are noted, at least in sufficient detail to place 

these species in functional groups (Memmott et al. 2000). If the network of each of several co-occur-

ring plant species is constructed, all these networks may subsequently be merged into a larger network 

representing the ecosystem. Single-species networks can be an important piece of information if the 

role and importance of a plant species in a network are being investigated, and how the species is 

connected to other species tells about how disturbances spread through the system (Memmott et al. 

2007). 

 

Almost all systems are driven by the plant resources and therefore, plants are very important compo-

nents in a network. That is the main argument behind my choice of research focus – a single plant 

species network analysis. Living or dead plant biomass flows to interacting invertebrates, as they 

perform services such as pollination, decomposition, seed dispersal and pathogen and predator con-

trol, but also to the actions of herbivorous invertebrates. However, there is only a poor conservation 

focus on the invertebrates (Carvalheiro et al. 2008; Memmott et al. 2007), and this is despite that 

insects are described as “the little things that run the world” (Wilson 1987).  Ninety percent of the 

higher plants depend on the presence of pollinators, which in most cases are insects (Menz et al. 

2011). So when it comes to plants invertebrates cannot be ignored, and as Memmott (2007) puts it: 

“insects need conservation, and conservation needs the insects”. 

A shift from a conservation biology using ‘the panda approach', to one that is commu-

nity-based, can be achieved through the conservation of plants, because of the associated organisms 

who also will benefit from any plant conservation efforts (Corbet 2000). By conserving a plant one 

conserves an entire, albeit small network with its animals and microorganisms. To formulate a con-

servation strategy that stands in the long run, it is crucial to include interactions (Carvalheiro et al. 

2008), e.g. a plant cannot sustain a viable population if its pollinators are not present (Gibson et al. 

2006). Including interactions in conservation strategies is still a very new and not very well integrated 

approach, probably because it is expensive to do in the field if funding is spare (Török & Helm 2017).  

 It can be difficult to put a price or value on biodiversity, but it can be useful to do when 

the importance of biodiversity conservation is debated. Because the question of “How much are you 

willing to pay, for something you may never see?” is tricky. There have been proposed five ways 

biodiversity may have value to us. The first is the direct value, which covers the products we can use 
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and sell, like clothing, biotechnology, food and buildings materials, but also the cultural and spiritual 

values. The second category is the value of indirect use, also known as ecosystem services. This 

category is difficult to put a price on using conventional economics, because this category covers the 

services provided by nature that is not obvious and services we often take for granted. The services 

are many and diverse, but examples could be the uptake of carbon dioxide (carbon sequestration), 

nutrient recycling and the hydrology cycle. The next category is again difficult to quantify, it is called 

the option of use value. It covers the value for future use of biodiversity, and is difficult to estimate 

because it involves assumptions about what the future brings. The fourth is the existence value, and 

asks what the value of something's existence is, even though you may never benefit from it or see it. 

The last and fifth one is the intrinsic value, which is the idea that life has a value by itself, even when 

we do not have any use of it (BGCI). 

 

In conservation, the focus is often on rare species, and this brings often uncertainties, because little is 

often known about these species and their role in the network (Corbet 2000) or often their role is 

assumed negligible because of their rareness. Due to the common nested structure of interactions in 

networks, rare species are often connected to more common species, which opens up for the possi-

bilities to use common species in the conservation of rare species (Corbet 2000; Gibson et al. 2006). 

Some have tried this by the use of umbrella species. An umbrella species is a species that, if its 

requirements to the habitat are met, many co-occurring species also benefit from the presence of the 

umbrella species (they are "under the umbrella"), because they are less demanding than the umbrella 

species. Large mammals or birds are often chosen because they have a large geographic range. The 

use of single-species umbrellas has shown not to be an effective method, but a multi-species approach 

which includes other parameters than just the area, has produced slightly better results (Roberge & 

Angelstam 2004). Another approach aiming at removing focus from rare species is the use of ‘frame-

work plants'. A framework plant is, for example, a plant that offers a high amount of nectar and/or 

pollen, and thereby attracts many pollinators. The idea is then, that when the pollinators are in the 

area they will also start to pollinate any co-occurring endangered species. A problem can be that 

instead of facilitation of the rare plant, the framework plant can end up being a competitor (Menz et 

al. 2011), or the rare species are so specialized that they cannot attract the pollinators of the framework 

species. The problem with these two strategies in my view is that they make the systems too simple, 

and thereby fail with respect to conservation because the complexity that forms the diversity is not 

included sufficiently. Already in 1974, it was stated rather clearly, that if nature shall be anything else 

or more than what we see in the zoos, all of the elements of the ecosystems have to be present (Janzen 

1974). 

Restoration is often a complicated task, because what is attempted to be accomplished 

is a “fussy target” – what is the desired state that the efforts are aiming at (Kaiser-Bunbury et al. 

2010). The questions about what is natural, and what the endpoint should be are essential. Is the 

reference point before human arrival, before industrialization and what about the changes that already 

have happened in the system? Nature is a very dynamic system and there probably are many possible 

outcomes (Hilderbrand et al. 2005), which complicate any conservations efforts. But in that way na-

ture is also very “forgiving”, if we give it time, room and the necessary components, nature may find 
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a new dynamical balance. Perhaps we should cease trying to control nature and just observe what 

happens, because – are our ecosystems still natural if we have designed them?  

 

1.3 Invasive species  

The activities of man are known to alter wilderness, if we still can talk about a wild nature. One way 

is to reduce the spread of animals and plants and their associated organisms. This can turn out to be 

especially difficult on islands, as they by nature are becoming less isolated. Therefore the number of 

extinctions of native species and invasions of aliens especially high on islands after man has arrived 

(Kaiser-Bunbury et al. 2010), and the number of species that locally have gone extinct and their in-

teractions is unknown, but without doubt much higher. The effects of an alien species can be partic-

ularly severe on islands with a high proportion of endemic species (Traveset et al. 2013; Traveset et 

al. 2015). But in a natural setting, nothing is black or white. There are examples of systems and rare 

species that actually benefit from the arrival of alien species into their habitat, because they are con-

nected to the native biodiversity through shared interactions (Carvalheiro et al. 2008). It is seen that 

alien species can fill niches, where the native species either have gone extinct or never have reached 

the island, and thereby aliens may prevent secondary extinctions (Linnebjerg et al. 2010), or where 

an alien species sustains a pollinator population shared with native species. In this way, the pollinator 

population will not crash, as it would if only the native species was in the area (Carvalheiro et al. 

2008). Alien species can turn out to be bridging species, as they can bring resources to the systems at 

times of the year, where none of the native species can (Menz et al. 2011). However, knowledge about 

these aspects of the biology of alien species is very sparse; their distributions are often well docu-

mented but their interactions and role in the systems are not, and only networks analysis can reveal 

their full potentials in the systems (Memmot et al. 2007; Traveset et al. 2013). 

There are many possible outcomes of the introduction of a non-native species to a sys-

tem and many possible ways how this can be detected in a network analysis. Often local insects are 

visiting alien species, as they have widened their trophic niche compared to the mainland (Kaiser-

Bunbury et al. 2010), and the alien often becomes invasive if there is a vacant niche in the new habitat 

it can exploit (Karlson et al. 2015). A taxonomically isolated alien species will probably get fewer 

associated local species than a species that taxonomically is more closely related to elements of the 

native flora (Memmott et al. 2000). A temporal variation in the system can create opportunity for 

alien species to establish at a specific time period, where local competition is low (Traveset et al. 

2015). This makes it essential to investigate the network over the entire season, and if possible over 

several years, as the network can look completely different over time, due to changes in species com-

position, life stages and their interactions (Menz et al. 2011). The establishment of an alien species, 

and the establishment of its network, and the time it takes depend on how complex the interactions 

are. Thus interactions external on the plant will establish first, like herbivory of foliage, and internal 

ones later, like leaf mining (Memmott et al. 2000). Some scientists use the term alien connector about 

an alien species connecting different modules, i.e. small tightly linked groups of species, of a network, 

because they often are more generalized (Traveset et al. 2013). It is expected that a native species 

will be associated with more specialist species, while an alien will have more generalists, because of 

the lack of time to evolve specialist interactions (Memmott et al. 2000; Traveset et al. 2015), at least 

if evolution goes in the direction of increased specialization, which it not always does (Schluter 2000). 
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In summary, the roles of a non-native species in a network are species-specific and variable, as they 

depend on many ecological variables (Memmot et al. 2007), and the effects of an invasive species 

can change at different levels. Thus it can have a negative effect on some of the interactions, but still, 

the system, in general, may benefit from the intruder (Kaiser-Bunbury et al. 2010) 

 It is clear that not all interactions are advantageous, and that an alien species can become 

invasive and create huge problems and changes in a system, but there are also examples of positive 

interactions with introduced species (Memmot et al. 2007). Through a network analysis, it is possible 

to see how integrated an alien species is in the network and what role it plays. 

 

1.4 Species richness on plants 

How to choose a plant if one is an animal? From an animal's point of view, many parameters come 

into play in this decision and the result depends on the particular ecological room or space. The more 

widespread a plant species is, both locally and geographically, the more species it sustains; this is 

known as the species-area effect. When a plant species is abundant in a community, the chance to 

find it for an animal increases, as its apparency becomes increased. The time paradigm builds on the 

idea that there is a relationship between a plant's geological age at a site and the number of species 

associated with it. So the plant's past still can have an ecological effect on its presence. When a habitat 

is stable, the quality of the habitat is increased and the apparency of the species will be higher. It is 

not enough that a plant is easy to discover, it also has to be predictable both spatially, temporally and 

phenologically (Lawton 1983; Olesen 1989). 

From the plant's point of view, some interactions are necessary and others should best 

be avoided. The mutualistic interactions with pollinators and frugivores are facilitated by apparent 

flowers, a high reward of pollen and nectar, fleshy fruits and so on. Other interactions, like herbivory, 

are not beneficial to the plant. It is well known that plants can develop chemical compounds that can 

be used as a defense against herbivores. This can initiate an arms race between the herbivores and the 

plant. Plant chemistry may also be under selection pressure for its nutritional value. Plants differ in 

nutritional value, and this value may change through the season and for different organs of the plant 

(Lawton 1983; Olesen 1989). 

The architecture of the plant, or its spatial diversity, is important for the number of 

species that can be associated with it (Lawton 1982). The more complex a plant is, the more surface 

area it has, also called fractal complexity (Lawton 1983). This increases the number of microhabitats, 

which I in this report define as sites on a plant that are used as living space for other taxa. It can be 

physical microhabitats like leaves and flowers, or it can be environmental ones like shadow or sun 

exposure. The microhabitats can be divided further, if a higher level of detail is needed, e.g. surface 

or interior of the leaves, and so on. It is not only food, plants provide the animals, but also nesting 

grounds, resting places, places to hibernate, mating grounds and so on, all of which are factors that 

affect animals' choice of plant. This also means that the composition of the associated diversity on a 

plant can shift, as the animals' life history develops or the plant's phenology changes. Finally, larger 

plants support more species than small ones, but it can be difficult to determine exactly why, perhaps 

because it has more fractal structure or it has a higher apparency in the habitat, but probably a com-

bination (Lawton 1983; Olesen 1989). 
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This report implies that the number of species and their interactions is bottom-up con-

trolled by characteristics of the plant community. A top-down control could also explain, if not all, 

then some of the reasons why animals are distributed as they are on the plants. A top-down control is 

driven by a presence or absence of predators. The lack of enemies could be a way to explain why 

there often are animals associated with plants with a well-develop chemical defense, because a short-

age of enemies means higher abundances of their prey, the herbivores. The competition between spe-

cies also plays a role. 

It is difficult to argue, which parameters are the most important, as the observed pattern 

of interactions must be a mixture of causality and randomness that can be difficult to tease apart. 

Randomness is part of the selected methodology, but also unpredictable weather conditions on the 

localities are an important driver of patterns. For shorter periods, however, animals may make mis-

takes and visit the "wrong" plants (Lawton 1983; Olesen 1989). In my project, these animals are 

called tourists (Southwood 1978), and they are animals, whose presence I could not explain. How-

ever, this might certainly be a wrong conclusion.   

 

1.5 Empty niches 

In ecology, organisms are often defined by their niche, i.e. the functional role they play or the envi-

ronment and the resources they use. It may seem surprising that for a central concept such as niche, 

there has not been any consensus about a proper definition. However, in ecology, there are often 

controversies, and the concepts of niche and vacant or empty niche are no exception. In general there 

are two ways to define a niche, as an environmental niche or an ecological niche. The idea behind the 

environmental niche is, as the name implies, that the niche is a property of the environment and not 

the organism. The ecological niche, on the other hand, sees the niche defined by the organisms that 

occupy a given habitat. These two ways of defining a niche also mean that the term vacant niche 

becomes quite ambiguous. A vacant niche is defined as a resource that is potentially useful or ade-

quate, but is not exploited by any organism. If empty niches exist in an ecosystem it means that the 

ecosystems are not saturated with species, because a vacant niche means that more species may be 

incorporated into the system. The environmental niche allows for vacant niches, but the ecological 

niche does not, because if the niche is defined by the organism, and the organism is missing then there 

is no niche (Lekevičius 2009). In this project, I define the niche from the environmental point of view. 

If a plant species i has a microhabitat a, e.g. its leaves, occupied by an organism j at a locality A, but 

i is missing j at another locality B, then the interaction a x j is an empty niche at B.  

There are various reasons that can explain why a niche is not occupied. The first could 

be that I did not detect the associated organism during my sampling. It might be present later in the 

season, i.e. the niche is only empty in parts of the season. I still argue that it is a vacant niche in my 

sampling period. The species interacting with a plant is a subset of the local species pool, influenced 

by interspecific competition. Thus a system with fewer species would theoretically have more vacant 

niches (Compton et al. 1989). Islands are known to have fewer species due to the challenges of colo-

nization and thus are expected to have more empty niches, unless their plants have fewer microhabi-

tats. i.e. they have a more simple structure. Vacant niches can also appear when a system is disturbed, 

and dependent on the system this disturbance can have an effect on a long timespan (Lekevičius 
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2009). Therefore I expect a higher abundance of vacant niches on the often highly disturbed volcanic 

islands.  

 

1.6 Island biology 

The species found on oceanic islands are a product of selective colonisation and sometimes a radia-

tion, which creates a high proportion of endemism (Kaiser-Bunbury et al. 2010). This combined with 

a high number of threatened species, oceanic islands often have a high conservation priority. Islands 

house a large proportion of the total biodiversity of the world, even though they only take up about 

3% of land (Traveset et al. 2013; Traveset et al. 2015). The Canary Islands are a prime example. On 

the Canary archipelago, 27% of the native vascular plants and 50% of the invertebrates are endemic, 

which makes it an important biogeographical region for conservation (Juan et al. 2000). The islands 

are categorized as a biodiversity hotspot, which is an area defined and picked out as a region “where 

we can support the most species, at the least cost “ (Myers et al. 2000). But the islands are also under 

high pressure from human disturbance, and since about 1600, 80% of the extinctions that have been 

recorded have been island species. There has been a higher extinction of animals than plants, but 

extinction debt can cover over some "dark" numbers, i.e. species that just survive without reproduc-

tion. The number of lost interactions is way higher, but it is difficult to estimate the magnitude of 

interaction extinctions (Kaiser-Bunbury et al. 2010). Island often have a small areal and often are 

heavily populated by humans, there is little room left to nature. This in general, is a problem, that 

there no longer is room for natural vegetation and fauna, but on islands, this is more severe. When 

the natural patches get smaller the boundary effect gets bigger, which makes the habitats even smaller 

and gives less space to sustain changes like invasion of new species or climate changes. Due to the 

isolation of islands, it is difficult to disperse to more suitable places outside the island. The small 

populations on islands, mean that there is low genetic diversity and thus less capacity for adaptive 

changes when the environment changes (Kaiser-Bunbury et al. 2010). This makes it even more im-

portant to conserve and protect our islands in a time of climate changes.  

In general, ecosystems on oceanic islands are simpler than on mainland due to the spa-

tial isolation, the ecological release from predators and competition, small population size and small 

land area. This results in lower interspecific competition and a higher occurrence of empty ecological 

niches (Heleno et al. 2011; Kaiser-Bunbury et al. 2010). The simplicity of islands also makes them 

good sites to test new restoration and conservations ideas in real life ("natural laboratories") (Kaiser-

Bunbury et al. 2010). In addition, these simple systems make it easier to construct detailed networks, 

as argued earlier an important prerequisite for conservation biology and a MSc project of 10 months, 

and this fact is one of the reasons why the project was conducted on an island, albeit on a large one – 

Tenerife. In these years in mainland regions, we witness an insularization, due to the fragmentation 

of the landscape because of urbanisation and agriculture. Thus, a better understanding of island sys-

tems can help us to understand how to conserve mainland nature as well. 

 

Tenerife is a volcanic island located outside the western coast of Northern Africa. On Tenerife there 

are five vegetation types, defined on their altitudinal span: succulent coastal scrub, thermophilous 

woodland, laurel forest, Canarian pine forest and high-mountain scrubland, going from the coast to 

the top of Teide, the highest mountain. The thermophilous woodland is the most threatened habitat 
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in the Macaronesian area (Azores, Madeira, Canaries and Cape Verde), and I have made my project 

here (González-Castro et al. 2015). The thermophilous woodland is one of the richest systems in 

species, but it has also undergone degradation, mainly due to human activities, and now only covers 

8.4% of its former extent in the Canaries. The European Community is concerned about the conser-

vation of this habitat and this project can provide more information about the structure of the local 

diversity especially with respect to interactions (Mora et al. 2012). 

 

1.7 Aims of the study 

The overall aim of this study is to produce arguments for why conservation and restoration biology 

should intensify their focus on conserving the interactions in networks, especially if conservation 

should have lasting effects; why it pays, even when the work is time-consuming and expensive, to 

focus on the interactions; and how we can use the conservation of plants as a way to conserve the 

entire ecosystem. The specific aims are (1) to quantify to what extent different kinds of plant species 

support diversity in general, especially the fauna, (2) to analyse if the study plants supported an asso-

ciated diversity which was a random subset of the diversity on Tenerife and the entire archipelago, 

and (3) to identify empty niches as a measure of species poverty on oceanic islands. 

  

2. Methods 

2.1 Study site and sampling methods 

All observations of interactions were made on the island of Tenerife, which is a part of the Canary 

archipelago, Spain. The data collection was conducted three times, within a period from the 5th of 

December 2016 to the 9th of March 2017, with an actual observation period of 15 days. Four study 

sites on the island were included: Roque del Conde and its Barranco (gorge), Anaga Park, Teno 

(Bajo) Park and in Barrancos de Cuevas Negras & Moradas (Figs 2, 3). The interactions of 11 plant 

species were investigated and their structure was compared. The plants are listed in Table 1 and shown 

in figure 1. 

 
Table 1. The 11 study plant species (Froggi & Innocenti 1997; Schönfelder & Schönfelder 1994) 

Name Family Distribution Localities 

Aeonium ciliatum Crassulaceae Endemic to Tenerife Anaga, Moradas & Teno 

Aeonium  

tabulaeforme 

Crassulaceae Endemic to Tenerife Moradas & Teno 

Euphorbia  

canariensis 

Euphorbia-

ceae 

Endemic to the Canary Islands Anaga, Conde, Moradas & Teno 

Euphorbia  

regis-jubae 

Euphorbia-

ceae 

Endemic to Macaronesia Anaga, Conde, Moradas & Teno 

Jasminum odoratissi-

mum 

Oleaceae Endemic to the Canary Islands Anaga, Moradas & Teno 

Kleinia neriifolia Asteraceae/ 

Compositae 

Endemic to the Canary Islands Anaga, Conde, Moradas & Teno 

Monanthes laxiflora Crassulaceae Endemic to the Canary Islands Anaga, Moradas & Teno 

Monanthes icterica Crassulaceae Endemic to Tenerife & La Gomera Conde, Moradas & Teno 
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Sonchus acaulis Asteraceae/ 

Compositae 

Endemic to Tenerife & Gran Canaria Anaga & Teno 

Bituminaria  

bituminosa 

Fabaceae Invasive from the Mediterranean region Anaga, Conde, Moradas & Teno 

Opuntia ficus- 

barbarica 

Cactaceae Invasive from Mexico Anaga, Conde, Moradas & Teno 

 



 
 

13 
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Figure 1: The eleven study plant species: 1: Aeonium ciliatum, 2: Aeonium tabulaeforme, 3: Bituminaria bituminosa, 4: Euphorbia 

canariensis, 5: Monanthes icterica, 6: Jasminum odoratissimum, 7: Monanthes laxiflora, 8: Opuntia ficus-barbarica, 9: Euphorbia 

regis-jubae, 10: Sonchus acaulis, and 11: Kleinia neriifolia.  

 

Plant descriptions 

Aeonium ciliatum (Fig 1.1) is an endemic plant with succulent leaves arranged in a rosette on a woody 

basal stem and with numerous rosettes. It is a small plant, only about 20-30 cm high, and thus it was 

inconspicuous in its habitats. I did not collect on this species while it was in bloom. I found it on all 

localities except Conde. It is endemic to Tenerife (Schönfelder & Schönfelder 1994).  

Aeonium tabulaeforme (Fig 1.2) is a flat low-growing plant with succulent leaves tightly arranged in 

a single rosette often growing on vertical cliff sides. It can be quite large, with a diameter of about 20 

cm. It has a short unbranched stem, where the old dead leaves remain attached to the stem, which 

creates a moist and dark microhabitat. It did not bloom during the study period. Aeonium tabu-

laeforme is endemic to Tenerife, and I found it in Moradas and on Teno (Schönfelder & Schönfelder 

1994). 

Euphorbia canariensis (Fig 1.4) is a succulent shrub with up to 150 long vertical stems, each with a 

thickness of 5-15 cm. Each stem can be about 3 m high and has a quadrangular cross-section and a 

surface characterized by a smooth epidermis. Each side of the stem is 2-5 cm wide. Along the margin 

between two sides is a row of spines, placed together in pairs, giving the plant the look of a cactus. 

In March, I found a single individual which had one dark red flower(cup). There are often dead 

branches, which create an important microhabitat. The latex is highly toxic as it contains diterpenes 

(Marco et al. 1997). Euphorbia canariensis is endemic to the Canary Islands, and it was present on 

all four localities where it often was dominant (Schönfelder & Schönfelder 1994). 

Euphorbia regis-jubae (Fig 1.9) is a small tree-like shrub, as it has a stem that branches into smaller 

parts each with a rosette of elongated leaves at the tip of each branch. It was 1-2 m high. The stem 

and leaves have a latex typical to the genus Euphorbia. Both in December, February, and March we 

found individuals that had fruits, and in March the species began to bloom. The flowers (flower cups) 

are small and greenish in colour. They have the typical Euphorbia morphology. Euphorbia regis-

jubae is endemic to Macaronesia, and I found it on all localities where it was very dominant (Schön-

felder & Schönfelder 1994).  

Jasminum odoratissimum (Fig 1.6) is a deciduous shrub, endemic to the Canary Islands, with small 

yellow flowers and pulpy fruits. It grew on all localities except on Conde and was not among the 

common species, especially not on Moradas. The ones I sampled was 1-3 m high and were both in 

bloom and with fresh fruits at all three sampling periods. It is a structural complex plant and thus has 

many potential microhabitats, including both fresh and dead leaves, and fruits, flowers and branches 

(Schönfelder & Schönfelder 1994). Jasminum odoratissimun has chemical compounds in the form of 

secoiridoids (Pérez et al. 1999). 
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Kleinia neriifolia (Fig 1.11) is a small tree-like shrub, as it has a stem, that branches into smaller 

dichotomous parts. The branches are quite soft. At the tip of each branch, there is a cluster of elon-

gated, 15 cm long leaves grouped in a loose rosette. It has pale-yellow flower heads, which were not 

in bloom during the study periods. However, fruits with their pappus were present during the entire 

period. The fruit was an important microhabitat for invertebrates. Kleinia neriifolia is endemic to the 

Canary Islands, and I found it on all the localities in medium abundance (Schönfelder & Schönfelder 

1994). 

Monanthes laxiflora (Fig 1.7) is a small, branched herb with globular, succulent leaves along the 

stems. The leaves are greenish but become almost silver-coloured on individuals strongly exposed to 

sun. I found it on all localities, except on Conde; it grows on cliff sides. In March some of the indi-

viduals on Moradas were in bloom with their tiny flowers of a brown-red colour (Schönfelder & 

Schönfelder 1994).  

Monanthes icterica (Fig 1.5) is a very small herb; it has succulent leaves arranged in a single flat, 2 

cm wide rosette. It grew on all localities, except Anaga, both upon and almost beneath rocks. Both 

Monanthes species are endemic to the Canary Islands (Schönfelder & Schönfelder 1994). 

Sonchus acaulis (Fig 1.10) has a basal rosette of long leaves, it is either stemless or has a very short 

stem. The dead leaves stay attached and create a microhabitat. The rosette of S. acaulis is large, up to 

150 cm in diameter, and the flower heads are large as well. In March, the plant had produced an up 

to 1 m high stem, with numerous yellow flower heads at its top. It is endemic to the Canary Islands, 

and I found it on Teno and Anaga, On Teno, I only found three individuals, whereas on Anaga it was 

quite dominant (Schönfelder & Schönfelder 1994).   

Bituminaria bituminosa (Fig 1.3) is a densely branched herb. The stems are thin with trefoiled lance-

olate shaped leaves. The small flowers are violet in colour, and numerous flowers are joined into a 

semi-spherical flower head. The plant is about 30 cm high. It contains several chemical compounds, 

especially phenolics, terpenoids and saponins (Llorent-Martinez et al. 2015). Bituminaria bituminosa 

is an invasive from the Mediterranean Basin, and I found it on all the localities, where it was quite 

dominant (Schönfelder & Schönfelder 1994).  

Opuntia ficus-barbaria (Fig 1.8) is a cactus invasive from Mexico and it is built of flat, circular-

ovoid-shaped, succulent cladodes (stem parts) with a waxy surface cuticle. The surface is covered 

with spines (modified leaves) of two types, placed on small structures (areoles, branches): large, fixed 

spines and small, hair-like spines, that if touched detach from the cladode surface. The flowers are 

large with plenty of yellow sepals, petals, and stamens. However, during our collecting period, O. 

ficus-barbaria was not in bloom. The individuals, I sampled were 1-3 m high, and during all three 

study periods, they had fruits, which are large and red (Schönfelder & Schönfelder 1994). Opuntia 

ficus-barbaria was quite dominant at all four localities. Many cacti have complicated chemical com-

pounds (Butera et al. 2002). 
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At each of the four study sites, a transect, where all or most of the plant species were growing, was 

censused during the time span from 9.00 – 16.00 (at Moradas in March to 19.00). The censused plant 

individuals were chosen randomly along the transect, alternating between plant species, to ensure that 

all individuals of a plant were not observed at the same time of the day or at the same altitude. A total 

random selection of the plant individuals was not possible, due to the harsh nature of the habitats and 

the clumped spatial distribution of some of the species. The plants were also selected with respect to 

accessibility in the field. We were two persons (Sissel Marie Pedersen and I) to do the fieldwork, and 

we both worked randomly on all the different plant species. 

 

 
 

Figure 2: The four locations. 1: Roque del Conde and Bco, 2: Anaga Park, 3: Teno (Bajo) Park, and 4: Cuevas Negras & Moradas. 

 

Roque del Conde and its Barranco ('Conde') are located at position 1 in Fig. 2 and are an area with 

abandoned fields. To avoid the effects of this former cultivation of the land, we worked in a gorge 

where the hills were too steep for cultivation. It was a very dry area, which probably is the reason 

why not all of the plants were on this locality. There was much bare ground between the plants, and 

the dead material was very dry and without much life. Most of the ground was stony and poor in soil. 

This may also explain, why the vegetation was open. In general, the locality was more disturbed than 

the other ones, especially by many hikers and goats. The vegetation here is not true thermophilous 

forest. 
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Anaga Park ('Anaga') is located at position 2 in Fig. 2 and was the only locality, where 

we did not work in a gorge. Thus this locality was more sun and wind exposed, and consequently, the 

ground was drier. This area was located higher in the mountains than the other three, because we here 

were above the pine forest zone, at the other localities we worked below this type of forest. The 

vegetation was dense, and plants seem to compete for light, so the ground was densely covered in 

vegetation. Here there was also disturbance from hikers and goats. Euphorbia canariensis and E. 

regis-jubae did not grow at this location and were sampled further downhill, but still inside the Anaga 

Park. This site has many of the species expected from a thermophilous forest. 

In Teno (Bajo) Park ('Teno') we worked in a gorge located at position 3 on Fig. 2. All 

the investigated plants were present on this locality, but the vegetation was very heterogeneous along 

the transect, thus some species were only found at a specific position along the transect. This locality 

was more moist, but there was still bare ground between plants. The area was visited by hikers, but 

not as many as in Conde and Anaga, and there were also goats but primarily at the bottom of the 

barranco. The vegetation here is regarded as true thermophilous forest. 

 Barrancos de Cuevas Negras & Moradas ('Moradas') is also a double barranco at its 

lower parts where we worked, located close to Teno (Bajo) Park at position 4 in Fig. 2. This area was 

also moist and the ground was covered in vegetation. We did not see any goats in this area, but hikers 

crossed the area. At all four localities, we sampled near the hiking trails. The lower parts of these 

gorges have thermophilous forest. 

Fig. 3 includes photos from the four localities.  

 

 
Figure 3. The four localities. 1: Roque del Conde and Bco, 2: Anaga Park, 3: Teno (Bajo) Park, and 4: Cuevas Negras & Moradas. 

 

The number of plant individuals observed depended on when a statistically sufficient sampling effort 

was reached. A minimum of three individuals was always examined, and then we continued until no 

new interactions were observed. This method was chosen to insure, that both over - and under-sam-

pling could be eliminated as an influencing factor. A disadvantage of this method was, that what in 
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the field looked like individuals of the same visitor species, might turn out later to be different species. 

Through the sampling periods, we also improved our ability to discern whether visiting individuals 

belonged to new species or species already catalogued. Changes in weather conditions were noted, 

but continuous sampling was made, except in rain or storm.  

All the interactions by visiting taxa of a plant were noted, both from live – and dead 

parts of the entire plant, including fruit, flowers, leaves, branch interior and so on. First, a plant was 

observed from a distance in order to include vertebrates and flying invertebrates that easily are scared. 

When no new interactions appeared, the plant was inspected at close hand. All animals on the plant 

were collected. We noted where they were found and what their function on the plant might be. Spe-

cies just visiting a plant, but not interacting with it are called tourists (see Introduction). Visitor abun-

dance was not included, so only one individual of each species was collected per plant. If some species 

were easily recognizable, they were only collected once. If a plant functions as a growth substrate, 

e.g. to lichens, fungi or higher plants, this was noted and the species photographed. Interactions with 

higher animals like lizards and geckos were only noted (photographed if possible) but animal speci-

mens were not collected.  

 

2.2 Identification and data processing 

The collected invertebrates were identified to order or further if possible, often with the kind help 

from experts. At the University of La Laguna, Antonio Josè Pèrez helped with the identifications of 

Araneae and Hymenoptera, Pedro Oromí with the Coleoptera, Marcos Baez with Diptera and Gloria 

Ortega from the National History Museum in Santa Cruz with some of the Hymenoptera. From Co-

penhagen University, Henrik Enghoff helped with the identification of Diplopoda. And lastly, from 

Aarhus University Nicklas Bisbo assisted in the identification of Hemiptera, Søren Toft with the 

Opiliones, Claus Rasmussen with the bees, and Jens M. Olesen with a mixed group of "we-had-no-

idea"-animals. 

Twenty-seven percent of all taxa were identified to species (Table 2), and about 60% 

were identified at least to family level. One third could only be identified to order. This shortcoming 

of the study was due to a lack of available taxonomic expertise. Instead, I had to operate with morpho-

taxa for all taxa not identified to species level. Irrespectively of the relatively low taxonomic resolu-

tion, I regard the analysis and results valid, and I am confident that the conclusions of the study would 

not be affected to any major extent if the taxonomic resolution was improved. The reason for this is, 

that I only draw ecological conclusions based on number of taxa units at the level of order and family. 

The only groups in which a finer identification might affect the results are the Acari, Aphidoidea, 

Coccoidea, Microlepidoptera, Thysanoptera, and larvae in general, because in these groups morpho-

logically similar specimens might, in some cases, belong to different species. 

.  
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Table 2. Level of taxonomic resolution (Based on Supplement, see at the end of report). 

 

Identification level No. species Pct. 

Species 103 27.0 

Genus 40 10.5 

Family 85 22.3 

Order 124 32.5 

Phylum 12 3.1 

Unknown 17 4.5 

Total 381 100 

   
'Family' also includes tribe and superfamily levels 

 
'Order' also includes the level of suborder 

 
 

The species were assigned a trophic role based on their identification and where they were found on 

the plant. I worked with 19 different guilds, and their definitions are listed in Table 3. The species 

were also assigned a status of origin, i.e. endemic, native, invasive or unknown. The information was 

found in La Lista de Especies Silvestris de Canarias (2009), which also is the checklist for the iden-

tification. 

 

Table 3. Definitions of trophic roles in relation to this study. 

Trophic role Definition 

Herbivore Feeder on green plant material in general, here foliage and stem 

Frugivore Feeder on fruit 

Granivore Feeder on seed 

Mucivore Feeder on sap 

Xylophage Feeder on wood 

Fungivore Feeder on fungal spores and hyphae 

Mutualist An organism benefitting an organism of another species 

Pollinator An animal transferring pollen from anther to stigma 

Shelter An animal using a plant as a shelter against weather and enemies 
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Saprophage Feeder of dead organic matter 

Commensalist Taxon using a plant without benefitting or harming the plant 

Prey Here specifically spider prey found in webs 

Predator Feeder of other animals and killing them 

Parasitoid Insect whose larvae feed on another animal species and kills it 

Parasite Feeder on another animal species without killing it 

Detrivore Feeder on dead organic matter in general 

Omnivore Feeder of organisms belong to different trophic levels 

Tourist Animal visitor with no trophic role 

Other Animal visitor with an unknown behaviour, perhaps tourist 

 

2.3 Analyses 

I compared the associated diversity of study plant species among months and localities. In order to 

quantify this spatio-temporal dynamics, I calculated two indices: Jaccard (J) and Sørensen (S) (South-

wood 1978) (Fig. 4). Both are similarity indices and consequently, high similarity means low dynam-

ical turnover and vice versa. 

 

J(A, B) =
AÇB

AÈB  

S(A, B) =
2 AÇB

A+B  

 

Fig. 4. The Jaccard similarity index J and the Sørensen similarity index S for species samples A and B. 
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In addition, I analysed the relationships between number of taxa in the associated diversity, number 

of microhabitats per plant species and number of trophic roles among the associated diversity on a 

study plant species using traditional regression analysis, correcting for large and uneven variance 

among residuals. This was done using the statistical software R Cran. The three variables are repre-

sented as integers, i.e. count data, and consequently, according to the analytical requirements, I as-

sumed a (Quasi)Poisson distribution. 

 

3. Results 

3.1 Taxonomy 

During the three study periods at the four study sites, the 11 plant species became associated with 

381 taxa (Supplementary Table 1). The average size of the associated diversity per plant species was 

58 taxa (Table 4). However, this number varied from only three (Monanthes icterica) to 148 (Eu-

phorbia regis-juba). Species pairs of the same genus (Aeonium, Euphorbia, and Monanthes) showed 

huge difference in number of associated taxa. Both invaders (Bituminaria bituminosa and Opuntia 

ficus-barbarica) had a higher than average diversity. 

 

Table 4. Total diversity associated with study plants. 

  No. associated 

Plant species taxa 

Aeonium ciliatum  13 

Aeonium tabulaeforme 30 

Bituminaria bituminosa 73 

Euphorbia canariensis 61 

Euphorbia regis-jubae 148 

Jasminum odoratissimum 78 

Kleinia neriifolia 71 

Monanthes icterica 3 

Monanthes laxiflora  20 

Opuntia ficus-barbarica 82 

Sonchus acaulis 56 

Mean  58 

Standard deviation (SD) 40.9 
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The associated diversity included vertebrates, invertebrates, angiosperms, fungi and lichens (Table 

5). However, it was completely dominated by invertebrate species (97% of all taxa), except for eleven 

taxa. Two of these were vertebrate species, viz. two endemic lizard species: a gecko (Tarentola 

delalandii, family Gekkonidae) and a skink (Chalcides viridanus, family Scincidae); two unidentified 

angiosperm species present as seedlings in decay parts of study plants; one fungus species, a wood-

decaying taxon, probably belonging to the Polyporales, an order including many decomposers of dead 

wood; and finally, six species of lichens: one in the genus Roccella, one Evernia sp., one Lecanora 

sp., one Parmeliaceae sp., one Xanthoria sp., and an unknown species.  

 

Table 5. Gross taxonomic composition of the associated diversity. 

Major taxon No. Species Pct. 

Invertebrates 370 97.1 

Vertebrates 2 0.5 

Angiosperms 2 0.5 

Fungi 1 0.3 

Lichens 6 1.6 

Total 381 100 

 

The associated invertebrate fauna included mainly arthropod species (98%), but also a few snail spe-

cies (Table 6). Arthropods were mainly represented by insect species (69% of all arthropod species), 

but in addition, four other classes of arthropods were present, viz. Entognatha, Malacostraca, Arach-

nida, and Diplopoda (Table 6). Among insects only five orders (Coleoptera, Hemiptera, Hymenop-

tera, Lepidoptera, and Diptera) were of any quantitative importance; they constituted 86% of all insect 

species (Table 6). Seven other insect orders were found on the study plants as well (Table 6). How-

ever, the by far richest animal order was the spiders with 75 species. 

 

Table 6. Taxonomic composition of the associated invertebrate fauna at the levels of phylum and order. 

Taxon Common name 
No. spe-

cies 

Pct. of inver-

tebrates 

Pct. of ar-

thropods 

Pct. of in-

sects 

PHYLUM ARTHROPODA     

   
Class INSECTA   251 67.8 69.5   

Coleoptera beetles 53     21.1 
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Hymenoptera bees, ants etc. 44     17.5 

Hemiptera bugs etc. 47     18.7 

Lepidoptera butterflies, moths 36     14.3 

Diptera flies/mosquitoes 35     13.9 

Thysanoptera thrips 6     2.4 

Psocoptera booklice 4     1.6 

Orthoptera grasshoppers etc. 3     1.2 

Zygentoma silverfish 3     1.2 

Blattaria cockroaches 1     0.4 

Dermaptera earwigs 1     0.4 

Neuroptera lacewings 2     0.8 

   

      

Unknown: 

  

      

Larvae 

 

16     6.4 

   

    

 
Class ENTOGNATHA (Collembola, Diplura, Protura) 3 0.8 0.8 

 
Entomobryomorpha springtails 3     

 

   

    

 
Class MALACOSTRACA   5 1.4 1.4 

 
Isopoda woodlice 5     

 

   

    

 
Class ARACHNIDA   99 26.8 27.4 

 
Acari mites 18     

 
Araneae spiders 75     

 
Opiliones harvestmen 5     

 
Pseudoscorpiones pseudoscorpions 1     

 

   

    

 
CLASS DIPLOPODA   3 0.8 0.8 

 
Julida millipedes 2     
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Polydesmida millipedes 1     

 

   

  

  
PHYLUM MOLLUSCA   9 2.4 

  
Subphylum GASTROPODA snails 9   

  
Total   370 100 100 100 

 

Among the larger insect groups, the Coleoptera showed the most complete taxonomic resolution 

(identification) (78% were identified to species level) due to the assistance of Dr. Pedro Oromí. Thus, 

I am here able to analyze species richness at the level of family in this order (Table 7). The order was 

represented by 53 species in 19 families (Table 7). The distribution of species per family was skewed 

with a few families with many species and many families with a few species. The most species-rich 

family was the weevils (Curculionidae) with 10 species, followed by the Coccinellidae and 

Chrysomelidae with nine and six species, respectively. 

 

            Table 7. Taxonomic composition of the associated Coleoptera fauna at the level of family. 

Taxon Common name No. species Pct. 

Curculionidae weevils 10 18.9 

Coccinellidae ladybeetles 9 17.0 

Chrysomelidae leaf beetles 6 11.3 

Melyridae flower beetles 4 7.5 

Anthicidae antlike beetles 3 5.7 

Anobiidae wood borers 2 3.8 

Brentidae weevils 2 3.8 

Carabidae ground beetles 2 3.8 

Cerambycidae longhorn beetles 2 3.8 

Nitidulidae pollen beetles 2 3.8 

Tenebrionidae darkling beetles 2 3.8 

Buprestidae jewel beetle 1 1.9 

Cantharidae soldier beetle 1 1.9 

Cleridae checkered beetle 1 1.9 

Cryptophagidae fungus beetle 1 1.9 
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Laemophloeidae grain beetle 1 1.9 

Latridiidae minute brown scavenger beetle 1 1.9 

Scraptiidae false flower beetle 1 1.9 

Staphylinidae rove beetle 1 1.9 

Unknown beetle 1 1.9 

    53 100 

 

The spiders showed the second most complete taxonomic resolution (identification) among all the 

larger groups (49% were identified to species level). Thus, I am here able to analyse species richness 

at the level of family (Table 8). The order was represented by 75 species in at least 15 families (Table 

8). Also here a few families had the most species, whereas a long tail of families only had one or a 

couple of species each. The most species-rich family was the tangle-web spiders (Theridiidae) with 

eight species, followed by the Linyphiidae, the Araneidae and the Thomisidae with six, four and four 

species, respectively. 

 

            Table 8. Taxonomic composition of the associated spider fauna at the level of family. 

Taxon Common name No. species Pct. 

Theridiidae tangle-web spiders 8 10.7 

Linyphiidae sheet weavers 6 8.0 

Araneidae orb-weaving spiders 4 5.3 

Thomisidae crab spiders 4 5.3 

Dictynidae mesh-web spiders 2 2.7 

Miturgidae spiders 2 2.7 

Philodromidae running crab spiders 2 2.7 

Salticidae jumping spiders 2 2.7 

Clubionidae sac spiders 1 1.3 

Gnaphosidae ground spider 1 1.3 

Oecobiidae wall spider 1 1.3 

Oxyopidae lynx spider 1 1.3 

Scytodidae spitting spider 1 1.3 

Sparassidae huntman spider 1 1.3 
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Tetragnathidae long-jawed spider 1 1.3 

Unknown family 

 

38 50.7 

    75 100 

 

3.2 Origin 

The sample of associated diversity was made up of a mixture of endemic, native and introduced spe-

cies, but also a large proportion (64%) of species of unknown origin (‘?’) (Table 9). The latter species 

were in no case identified to species level, and thus could not be assigned a status, unless their genus 

or family had a uniform origin, for example, if all species in the genus or family all were endemic.  

If I excluded those of unknown status, (59 x 100/(381 – 242) =) 42%, 51% and 6% of the remaining 

species diversity were endemic, native or introduced, respectively (last part of Table 9). Beetles were 

the most endemic group; (28 x 100/(53 – 14) =) 72% of all species with known status were endemic 

(Table 9). However, Diptera, Hemiptera, Hymenoptera, and Lepidoptera with a known status of 

origin were too poorly represented to make up for proper comparisons.  

 

Table 9. Status of origin of all species and species of the major orders. Pooled data for four sites and three time intervals. E, endemic 

species; N, native species; I, introduced species; ?, unknown status. 'Total' includes other orders than those listed here. 

No. Species 

       
Status Total Acari Araneae Coleoptera Diptera Hemiptera Hymenoptera Lepidoptera 

? 242 18 46 14 20 40 13 32 

E 59 0 11 28 5 1 10 1 

N or N? 71 0 15 10 8 6 19 1 

I or I? 9 0 3 1 2 0 1 0 

  381 18 75 53 35 47 43 34 

         
Pct. 

        
Status Total Acari Araneae Coleoptera Diptera Hemiptera Hymenoptera Lepidoptera 

? 63.5 100 61.3 26.4 57.1 85.1 30.2 94.1 

E 15.5 0.0 14.7 52.8 14.3 2.13 23.3 2.94 

N or N? 18.6 0.0 20.00 18.9 22.9 12.8 44.19 2.94 

I or I? 2.36 0.0 4.0 1.89 5.71 0.0 2.33 0.0 

  100 100 100 100 100 100 100 100 
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Pct. (excluding '?') 

      
Status Total Acari Araneae Coleoptera Diptera Hemiptera Hymenoptera Lepidoptera 

E 42.4 - 37.9 71.8 33.3 14.3 33.3 50.0 

N or N? 51.1 - 51.7 25.6 53.3 85.7 63.3 50.0 

I or I? 6.47 - 10.3 2.56 13.3 0.0 3.33 0.0 

  100   100 100 100 100 100 100 

 

3.3 Composition of the associated diversity compared to composition of regional diversity 

For the most important invertebrate classes, the size of the total and the endemic associated fauna of 

the study plant species were compared to similar figures for Tenerife and the entire Canarian Archi-

pelago (Arechavaleta et al. 2009) (Table 10). The associate fauna seemed to be a proper subset of the 

Tenerife and Canary fauna (see Insecta), except for an overrepresentation of spiders. The spider fauna 

of the study plants was twice as high as predicted from the Tenerife and Canary data, and the number 

of endemic species was c. 50% as high (Table 10).  

 

Table 10. Species richness distributions of invertebrate classes for study plants compared to similar figures from Tenerife and the 

Canary Archipelago. *, here I excluded the two reptile species. Differences between local and regional proportions of species are 

indicated in bold and red. Status & taxonomy Arechavaleta, M. Rodríguez, S., Zurita, N. & García, A. (coord.). 2010. Lista especies 

silvestris de Canarias. 2009. Gobierno de Canarias. 

No. Species 

      
Class This study Tenerife Canary Islands 

  
No. spp. 

Spp. known to 

be endemic 
No. spp. Endemic spp. No. spp. 

Endemic 

spp. 

Insecta 251 45 4170 1340 6138 2320 

Entognatha 3 NA 96 20 141 33 

Malacostraca 5 NA 39 16 79 46 

Arachnida 99 11 574 223 975 435 

Diplopoda 3 1 44 25 82 56 

Gastropoda 9 NA 111 71 285 236 

  370 57* 5034 1695 7700 3126 
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Pct. 

Class This study Tenerife Canary Islands 

  No. spp. Endemic spp. No. spp. Endemic spp. No. spp. 
Endemic 

spp. 

Insecta 67.8 78.9 82.8 79.1 79.7 74.2 

Entognatha 0.8 NA 1.91 1.18 1.83 1.06 

Malacostraca 1.4 NA 0.775 0.944 1.03 1.47 

Arachnida 26.8 19.3 11.4 13.2 12.7 13.9 

Diplopoda 0.8 1.75 0.874 1.47 1.06 1.79 

Gastropoda 2.4 NA 2.21 4.19 3.70 7.55 

  100 100 100 100 100 100 

Pct. endemic spp. is calculated from the proportion of species with known status (see Table 8). NA, not available 

 

A similar analysis was made for the insects and the beetles alone (Tables 11-12), and for spiders 

(Table 13) (Arechavaleta 2009). At this lower taxonomical level, the fauna associated with the study 

plants deviated considerably from the Tenerife and Canary fauna.  

 

Tables 11-13. Species richness of insect orders, beetle families, and spiders of study plants compared to similar figures from Canary 

Islands Canary Islands Canary Islands figures from Tenerife and the Canary Archipelago. Differences between local and regional 

proportions of species are indicated in bold and red. Status & taxonomy Arechavaleta, M. Rodríguez, S., Zurita, N. & García, A. 

(coord.). 2010. Lista especies silvestris de Canarias. 2009. Gobierno de Canarias. 

Table 11 

No. insect  

species 

      
Taxon This study Tenerife Canary Islands 

  

Total 

spp. 

Spp. known to 

be endemic 
Total spp. 

Endemic 

spp. 
Total spp. Endemic spp. 

Coleoptera 53 28 1376 663 2314 1360 

Hymenoptera 44 10 766 694 1114 324 

Hemiptera 47 1 668 140 889 234 

Lepidoptera 36 1 556 189 754 271 

Diptera 35 5 812 197 1085 302 
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Total 215 45 4178 1883 6156 2491 

       
Pct. 

      
Taxon This study Tenerife Canary Islands 

  

Total 

spp. 

Spp. known to 

be endemic 
Total spp. 

Endemic 

spp. 
Total spp. Endemic spp. 

Coleoptera 24.7 62.2 32.9 35.2 37.6 54.6 

Hymenoptera 20.5 22.2 18.3 36.9 18.1 13.0 

Hemiptera 21.9 2.2 16.0 7.4 14.4 9.4 

Lepidoptera 16.7 2.2 13.3 10.0 12.2 10.9 

Diptera 16.3 11.1 19.4 10.5 17.6 12.1 

Total 100 100 100 100 100 100 

       
Table 12. 

      
No. beetle  

species 

      
Taxon This study Tenerife Canary Islands 

  

Total 

spp. 

Spp. known to 

be endemic 
Total spp. 

Endemic 

spp. 
Total spp. Endemic spp. 

Curculionidae 10 5 209 120 381 259 

Coccinellidae 9 1 40 9 49 13 

Chrysomelidae 6 6 75 31 106 50 

Melyridae 4 3 27 27 87 81 

Anthicidae 3 1 17 5 25 8 

Anobiidae 2 0 44 28 70 40 

Brentidae 2 2 16 9 23 11 

Carabidae 2 1 117 62 231 144 

Cerambycidae 2 2 21 9 29 15 

Nitidulidae 2 1 26 5 34 8 

Tenebrionidae 2 2 66 32 138 97 

Buprestidae 1 1 10 6 20 11 
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Cantharidae 1 1 5 5 12 12 

Cleridae 1 1 3 1 6 2 

Cryptophagidae 1 0 24 9 27 10 

Laemophloeidae 1 0 4 1 5 1 

Latridiidae 1 1 18 8 24 9 

Scraptiidae 1 0 1 0 3 2 

Staphylinidae 1 0 213 75 334 150 

Unknown 1 0 0 0 0 0 

Total 53 28 936 442 1604 923 

       
Pct. 

      
Taxon This study Tenerife Canary Islands 

  
Total 

spp. 
Endemic spp. Total spp. 

Endemic 

spp. 
Total spp. Endemic spp. 

Curculionidae 18.9 17.9 22.3 27.1 23.8 28.1 

Coccinellidae 17.0 3.6 4.3 2.0 3.1 1.4 

Chrysomelidae 11.3 21.4 8.0 7.0 6.6 5.4 

Melyridae 7.5 10.7 2.9 6.1 5.4 8.8 

Anthicidae 5.7 3.6 1.8 1.1 1.6 0.9 

Anobiidae 3.8 0.0 4.7 6.3 4.4 4.3 

Brentidae 3.8 7.1 1.7 2.0 1.4 1.2 

Buprestidae 3.8 3.6 12.5 14.0 14.4 15.6 

Cantharidae 3.8 7.1 2.2 2.0 1.8 1.6 

Carabidae 3.8 3.6 2.8 1.1 2.1 0.9 

Cerambycidae 3.8 7.1 7.1 7.2 8.6 10.5 

Nitidulidae 1.9 3.6 1.1 1.4 1.2 1.2 

Tenebrionidae 1.9 3.6 0.5 1.1 0.7 1.3 

Cleridae 1.9 3.6 0.3 0.2 0.4 0.2 

Cryptophagidae 1.9 0.0 2.6 2.0 1.7 1.1 

Laemophloeidae 1.9 0.0 0.4 0.2 0.3 0.1 
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Latridiidae 1.9 3.6 1.9 1.8 1.5 1.0 

Scraptiidae 1.9 0.0 0.1 0.0 0.2 0.2 

Staphylinidae 1.9 0.0 22.8 17.0 20.8 16.3 

Unkown 1.9 0.0 0.0 0.0 0.0 0.0 

Total 100 100 100 100 100 100 

       
Table 13. 

      
No. spider  

species 

      
Taxon This study Tenerife Canary Islands 

  
No. spp. 

Spp. known to 

be endemic 
No. spp. 

Endemic 

spp. 
No. spp. Endemic spp. 

Theridiidae 8 0 22 5 42 9 

Linyphiidae 6 0 37 28 60 46 

Araneidae 4 2 17 4 19 4 

Thomisidae 4 1 7 4 14 9 

Clubionidae 2 0 2 1 4 2 

Dictynidae 2 1 6 5 9 8 

Miturgidae 2 1 3 1 4 1 

Philodromidae 2 2 4 2 8 5 

Salticidae 2 0 21 6 32 12 

Gnaphosidae 1 0 25 17 48 30 

Oecobiidae 1 0 13 11 37 34 

Oxyopidae 1 1 1 1 1 1 

Scytodidae 1 1 3 2 3 2 

Sparassidae 1 1 2 1 4 3 

Tetragnathidae 1 1 4 1 6 2 

Unknown 38 0 

    
  76 11 167 89 291 168 
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Pct. 

      
Taxon This study Tenerife Canary Islands 

  No. spp. Endemic spp. No. spp. 
Endemic 

spp. 
No. spp. Endemic spp. 

Theridiidae 10.5 0.0 13.2 5.6 14.4 5.4 

Linyphiidae 7.9 0.0 22.2 31.5 20.6 27.4 

Araneidae 5.3 18.2 10.2 4.5 6.5 2.4 

Thomisidae 5.3 9.1 4.2 4.5 4.8 5.4 

Clubionidae 2.6 0.0 1.2 1.1 1.4 1.2 

Dictynidae 2.6 9.1 3.6 5.6 3.1 4.8 

Miturgidae 2.6 9.1 1.8 1.1 1.4 0.6 

Philodromidae 2.6 18.2 2.4 2.2 2.7 3.0 

Salticidae 2.6 0.0 12.6 6.7 11.0 7.1 

Gnaphosidae 1.3 0.0 15.0 19.1 16.5 17.9 

Oecobiidae 1.3 0.0 7.8 12.4 12.7 20.2 

Oxyopidae 1.3 9.1 0.6 1.1 0.3 0.6 

Scytodidae 1.3 9.1 1.8 2.2 1.0 1.2 

Sparassidae 1.3 9.1 1.2 1.1 1.4 1.8 

Tetragnathidae 1.3 9.1 2.4 1.1 2.1 1.2 

Unknown 50.0 0.0 0.0 0.0 0.0 0.0 

  100 100 100 100 100 100 

 

3.4 Microhabitats  

The study plants differed in structural complexity or architecture, i.e. they were made up of different 

microhabitats varying in frequency. Opuntia ficus-barbarica for example was composed of living 

stem parts (cladodes), flowers and fruits, and dead stem parts, withered flowers, and rotten fruit. Thus 

I assumed there would be six microhabitats. However, this is my interpretation of the plant, I cannot 

know a priory if animals "look at the plant" in the same way. The only way to tell is to see if animals 

discriminately explored those six microhabitats. That is "the proof of concept".   

 Let me explain this further, using O. ficus-barbarica as an example. During my study 

months, this species did not flower (it flowers during summer) and consequently, I had two micro-

habitats less (no open and withered flowers, fruits were present from last season). I observed, that all 

four microhabitats were occupied; in addition, the stem structure was used as a platform for spider 
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webs. Thus O. ficus-barbarica had a final total of five microhabitats. The number of microhabitats 

was estimated in this way for all study plants (Table 14).  

 In all species together, I identified a total of 12 microhabitats, and the average number 

of different microhabitats per plant species was four (Table 14). This number varied from only one 

(Monanthes icterica) to eight (Euphorbia regis-juba). The former was a very simple and small plant 

constructed of only small rosettes of tiny succulent leaves, and in addition, of course, flowers, fruit, 

and the equivalent dead parts. I only observed animals associated with the living leaves: three animals 

in total: a mite with an unknown trophic role, but perhaps a sap-sucker of the succulent leaves, a 

spider with its web, and a seed bug, which here probably was a mucivore, also puntuating the succu-

lent leaves like the mite, because no seeds were available at this time of the year. 

  Euphorbia regis-jubae had an associated diversity of 148 taxa distributed on its eight 

kinds of microhabitat. In spite of their "nasty" secondary chemistry, the living leaves of E. regis-

jubae were the most popular microhabitat with 76% of all associated taxa. In addition, some taxa 

were observed on the stem surface, both the living and dead parts, 13 taxa were visiting the flowers, 

and three spiders used the stems as web platform (Table 15).  

 

                       Table 14. Number of microhabitats of study plants.  

  No. associated No. micro 

Plant species taxa habitats 

Aeonium ciliatum  13 3 

Aeonium tabulaeforme 30 4 

Bituminaria bituminosa 73 4 

Euphorbia canariensis 61 2 

Euphorbia regis-jubae 148 8 

Jasminum odoratissimum 78 5 

Kleinia neriifolia 71 5 

Monanthes icterica 3 1 

Monanthes laxiflora  20 2 

Opuntia ficus-barbarica 82 5 

Sonchus acaulis 56 4 

Mean  58 4 

Standard deviation (SD) 40.9 1.9 
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The microhabitats were very differently occupied (Table 15). The living leaves were, by far, the most 

occupied microhabitat, except for those without leaves obviously, viz. Euphorbia canariensis and 

Opuntia ficus-barbarica. The second most visited microhabitat was the living stem surface (Table 

15). However, this was almost entirely due to the same two plant species, and the dead stem parts of 

these two species were also extensively used. Free-living taxa were especially common in large spe-

cies with a tightly packed rosette like Aeonium tabulaeforme. Flowers and fruit would turn out to be 

more popular if all species also had been studied during their flowering and fruiting seasons.  

If all 11 plant species each had all 12 microhabitats, a total of (11 x 12 =) 132 micro-

habitats would have been available to the associated diversity. However, some were not present at 

all, such as leaves on E. canariensis and O. ficus-barbarica, or were not present during the study 

months, e.g. flowers of Aeonium ciliatum and E. canariensis. A total of 44 (33%) of all microhabitats 

were occupied and 47 (36%) were non-existing due to the morphology of the plants, whereas 41 

(31%) were empty, but present and assumed suitable to occupants because they were occupied at 1-

more of the other localities.  
 

Table 15. Distribution of microhabitats on study plant species. Non-existing microhabitats on a plant species are coloured blue. Mi-

crohabitats available but empty are coloured red. The microhabitat 'Between leaves (pupation)' is a microhabitat constructed by the 

animal itself through production of threads, i.e. the animal constructs its own microhabitat as a kind of 'ecological engineer' 
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Aeonium ciliatum 10 2 0 0 0 1 0 0 0 0 0 0 

Aeonium tabulaeforme 7 14 0 0 9 0 0 0 0 0 0 1 

Bituminaria bituminosa 55 4 6 0 0 0 0 11 0 0 0 0 

Euphorbia canariensis 0 0 0 0 0 43 18 0 0 0 0 0 

Euphorbia regis-jubae 112 0 8 1 0 8 11 13 0 1 0 3 

Jasminum odoratissimum 63 0 0 0 0 3 0 9 0 2 0 3 

Kleinia neriifolia 53 0 2 0 0 0 1 0 20 0 0 2 

Monanthes icterica 3 0 0 0 0 0 0 0 0 0 0 0 

Monanthes laxiflora 17 1 0 0 0 0 0 0 0 0 0 2 

Opuntia ficus-barbarica 0 0 0 0 0 53 30 0 0 2 2 3 
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Sonchus acaulis 25 13 0 0 10 0 0 12 0 0 0 0 

No. plant species with this 

microhabitat 9 5 3 1 2 5 4 4 1 3 1 6 

No. associated taxa occu-

pying this habitat 345 34 16 1 19 108 60 45 20 5 2 14 

 

Average number of trophic roles was 10 (Table 16). This number varied from only three (Monanthes 

icterica) to 13 (Euphorbia regis-juba and Jasminum odoratissimum). Number of occupied microhab-

itats (H) on a plant species, number of associated taxa (T) and number of trophic roles (R) were all 

three highly correlated, using a ln-ln regression analysis:  

Regression analyses:  

ln T = 1.67 + 1.63 ln H,  F1.9 = 15.54, R2 = 0.59,  P < 0.001;  

ln R = 0.76 + 0.39 ln T,  F1.9 = 58.86,  R2 = 0.85,  P < 0.001;  

ln R = 1.40 + 0.64 ln H,  F1.9 = 19.65,  R2 = 0.65,  P < 0.001.  

 

Thus the morphological structure of the plant drives to a large extent (R2 = 0.59-0.65) the size of the 

fauna and the diversity of trophic roles. Aeonium ciliatum had only 13 taxa, but should have had 

(exp(ca. 3.2) =) ca. 25 (Fig. 5A). Monanthes icterica had only three taxa, but should have had (exp(ca. 

2.2) =) 9 (Fig. 5A).  

 

                      Table 16. Trophic roles of the associated diversity of study plants. 

  No. associated No. micro No. trophic 

Plant species taxa (T) -habitats (H) roles (R) 

Aeonium ciliatum  13 3 5 

Aeonium tabulaeforme 30 4 10 

Bituminaria bituminosa 73 4 9 

Euphorbia canariensis 61 2 10 

Euphorbia regis-jubae 148 8 13 

Jasminum odoratissimum 78 5 13 

Kleinia neriifolia 71 5 12 

Monanthes icterica 3 1 3 
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Monanthes laxiflora  20 2 8 

Opuntia ficus-barbarica 82 5 11 

Sonchus acaulis 56 4 11 

Mean  58 4 10 

Standard deviation (SD) 40.9 1.9 3.2 

 

A 
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C 

 

Fig. 5. A, Relationship between number of microhabitats and number of taxa occupying these habitats; B, relationship between num-

ber of taxa and number of trophic roles; and C, relationship between microhabitats and trophic roles. 

 

Predators were by far the most abundant trophic role, as they were present on all plant species, and 

had 230 taxa occupying this trophic role (Table 17). The second highest were the herbivores, but this 

number would be higher in the wide sense of a herbivore. The trophic roles of animals feeding on 

plant materials are here divided into more specific roles, because this information was available, i.e. 

frugivore, granivore, and mucivore. If these four groups were combined they had a total of 162 taxa 

associated, and then clearly they would constitute the second highest group (Table 17). Using these 

numbers, the predator/prey ratio would be (230/162 =) 1.4. 

 

Table 17: Distribution of trophic roles on study plant species.  
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Aeonium ciliatum 1 0 1 2 0 0 0 0 0 0 0 0 8 0 1 0 0 0 

Aeonium tabulaeforme 1 0 1 1 0 0 0 0 0 1 0 0 11 1 6 3 1 4 

Bituminaria bituminosa 14 0 1 17 0 0 0 3 0 0 0 0 25 2 2 2 0 7 

Euphorbia canariensis 2 0 0 0 0 0 1 0 0 0 6 0 30 3 8 4 7 1 

Euphorbia regis-jubae 23 0 1 30 3 1 0 13 0 0 0 3 46 6 9 4 6 8 

Jasminum odoratissimum 12 2 1 5 1 0 0 7 0 1 0 4 27 7 1 2 3 7 

Kleinia neriifolia 19 0 1 7 1 1 0 0 0 0 0 2 25 4 2 3 2 4 

Monanthes icterica 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 

0.0 0.5 1.0 1.5 2.0

1
.5

2
.0

2
.5

ln(No. habitats H)

ln
(N

o
. 
tr

o
p

h
ic

 r
o

le
s
 R

)



 
 

38 

Monanthes laxiflora 0 0 0 3 0 0 0 0 0 0 1 0 9 2 1 2 1 1 

Opuntia ficus-barbarica 0 1 0 4 0 0 1 0 1 0 3 3 29 0 11 9 21 3 

Sonchus acaulis 9 0 0 2 2 0 1 3 0 0 0 0 19 1 2 6 5 7 

No. plant species with this 

trophic role 8 2 6 10 4 2 3 4 1 2 3 4 11 8 10 9 8 10 

No. associated taxa occupying 

this trophic role 81 3 6 72 7 2 3 26 1 2 10 12 230 26 43 35 46 43 

 

3.5 Spatial and temporal variation 

Number of plant species and the species richness of the associated diversity varied with both sites 

and months (Table 18). For the different localities pooled, the number of interactions between plant 

species and associated taxa was lowest in February and highest in March (Table 18B) and for the 

different months pooled, the number of interactions between plant species and associated taxa was 

lowest on Conde and highest on Moradas (Table 18B).  

 

Table 18. Summary statistic for sites and months. For ‘Plant species no.’ and ‘Plant individual no.’the figures are the number of 

species or individuals that actually had interactions; whereas the number in parenthesis is the number of species and individuals in 

total observed for interactions. In Tables A-B, it is the maximum number that is noted for plant species and individual nos. C, study 

plant species on the different localities. Green, the species was present at the locality. 

A         

 
Parameter Sites Dec. Feb. Mar. 

 
Plant species no. Moradas 10 8 (10) 9 (10) 

 
Animal species no.  99 66 105 

 
Plant individuals no.  44 (47) 30 (41) 49 (58) 

 
No. of species-species interactions 147 90 208 

 
Man census hours   22 14 20 

 
Plant species no. Teno 9 (11) 10 (11) 9 (11) 

 
Animal species no.  80 48 65 

 
Plant individuals no.  41 (53) 31 (43) 32 (47) 

 
No. of species-species interactions 123 71 89 

 
Man census hours   25 14 13 

 
Plant species no. Anaga 8 (9) 7 (9) 9 

 
Animal species no.  43 51 67 

 
Plant individuals no.  25 (34) 26 (36) 31 (40) 
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No. of species-species interactions 59 72 105 

 
Man census hours   11 12 13 

 
Plant species no. Conde 5 (6) 5 (6) 6 

 
Animal species no. 

 

34 17 57 

 
Plant individuals no. 

 

21 (26) 14 (21) 23 (28) 

 
No. of species-species interactions 52 21 87 

 
Man census hours  

 

10 8 8 

 
          

 
B         

 
    Dec. Feb. Mar. 

 
Plant species no. P 10(11) 10 (11) 9 (11) 

 
Animal species no. A 196 (36.3 %) 136 (25.1 %) 210 (38 %) 

 
Plant individuals no. p 131 (160) 101 (141) 135 (173) 

 
No. of species-species interactions I 382 (34.1 %) 254 (22.7 %) 485 (43.3 %) 

 
Man hours  T  68 48 54 

 

      
    Moradas Teno Anaga Conde 

Plant species no. P 10(10) 10 (11) 9 (9) 6 (6) 

Animal species no. A 203 (35.2 %) 151 (26.2 %) 133 (23.1 %) 89 (15.5 %) 

Plant individuals no. p 123 (146) 104 (143) 82 (110) 58 (75) 

No. of species-species interactions I 448 (40.0 %) 282 (25.2%) 234 (20.9 %) 157 (14.0 %) 

Man hours  T  56 52 36 26 

 
     

    Dec. Feb. Mar. 

 
Mean animal species no per plant 

species  
A/P 19.6 (17.8) 13.6 (12.4) 23.3 (19.1) 

 
Mean animal species no per plant 

individual A/p 
1.5 (1.2) 1.3 (1.0) 1.6 (1.2) 

 
Mean no. of species-species inter-

actions per plant species 
I/P 38.2 (34.7) 25.4 (23.1) 53.9 (44.1) 
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Mean no of species-species inter-

actions per plant individual I/p 
2.91 (2.39) 2.51 (1.80) 3.54 (2.80) 

 
Mean man census hours per plant 

species no.  T/P 6.18 4.36 4.91 

 
Mean animal species no per man 

census hours A/T 
2.88 2.83 3.89 

 
Mean no of species-species inter-

actions per man census hours  I/T 
5.62 5.29 8.98 

 
 

 
    

    Moradas Teno Anaga Conde 

Mean animal species no per plant 

species  
A/P 20.3 15.1 (13.7) 14.8 14.8 

Mean animal species no per plant 

individual A/p 
1.7 (1.4) 1.5 (1.1) 1.6 (1.2) 1.5 (1.2) 

Mean no of species-species inter-

actions per plant species 
I/P 44.8 28.2 (25.6) 26.0 26.2 

Mean no of species-species inter-

actions per plant individual I/p 
3.64 (3.07) 2.71 (1.97) 2.85 (2.13) 2.71 (2.09) 

Mean man census hours per plant 

species no.  T/P 5.6 4.73 4 4.33 

Mean animal species no per man 

census hours A/T 
3.63 2.90 3.69 3.42 

Mean no of species-species inter-

actions per man census hours  I/T 
8.00 5.42 6.50 6.04 

 
 

    

C           

Plant species   Moradas Teno Anaga Conde 

Aeonium ciliatum  

 
      

 
Aeonium tabulaeforme 

 
    

  
Bituminaria bituminosa 

 
        

Euphorbia canariensis 

 
        

Euphorbia regis-jubae 

 
        

Jasminum odoratissimum 

 
      

 
Kleinia neriifolia 
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Monanthes icterica 

 
    

 

  

Monanthes laxiflora  

 
      

 
Opuntia ficus-barbarica 

 
        

Sonchus acaulis           

 

The seasonal species turnover was estimated and compared in Table 19. I used two related similarity 

indices, Jaccard and Sørensen (Fig. 4). Some level of similarity was expected by chance (Real 1999). 

If each community has more than 100 associated taxa, which was the case when I compared months 

for all localities pooled, the level of overlap was random at a P level < 0.05 for a J value between 

0.25 and 0.42. The actual J values ranged from 0.21 to 0.25 (Table 19), and consequently, the prob-

ability that the level of overlap between the months was random was < 0.05 in general. The number 

of species at the individual localities was lower, and here a J value between 0.22 and 0.45, indicates 

that the level of overlap could be random. In all comparisons, the similarity was also here significantly 

lower than random (Table 19). Level of similarity within locality was very similar, except from Feb-

ruary to March at Roque del Conde, where a strong turnover in the associated diversity was noted.  

 For Anaga and Teno, the associated diversity was most similar between February and 

March, i.e. the strongest turnover was observed from December to February, as expected when turn-

over was compared over larger timespans. For Moradas and Conde, the associated diversity was most 

similar between December and February, i.e. the strongest turnover was observed from February to 

March, although J was quite similar during the entire period at Moradas and Teno. Sørensen's simi-

larity index gave similar results (Table 19).  

 

Table 19. Similarity indices between months for the associated diversity at all localities pooled and for each locality separately. 

    Species turnover between months 

 

Similarity From Dec. From Feb. From Dec. 

  index to Feb. to Mar. to Mar. 

All localities J 0.21 0.25 0.22 

 

S 0.34 0.40 0.36 

Anaga J 0.11 0.16 0.10 

 

S 0.19 0.27 0.18 

Teno J 0.15 0.18 0.17 

 

S 0.26 0.30 0.29 

Moradas J 0.20 0.19 0.17 

 

S 0.34 0.33 0.30 
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Conde J 0.16 0.09 0.12 

  S 0.28 0.17 0.21 

 

If data for all three months were pooled, plants from Anaga and Teno had the most different associ-

ated diversity and Teno and Moradas a very similar diversity, perhaps because of their close geo-

graphical proximity (Table 20) For the individual monthly similarity indices, I found that Anaga and 

Conde were very different in February, (J = 0.05) but that that they in March became much more 

similar (J = 0.20), perhaps because spring arrived earlier at the more southern Conde. Teno and Mo-

radas were by far the most similar localities, and they remained so throughout the months.  

 The average similarity index J was 0.22 and 0.21 for comparisons of months and local-

ities, respectively. The standard deviation was similar as well (SD = 0.06). That means that overall 

variation in season was similar to geographical variation.  

  

Table 20. Similarity indices between localities in the associated diversity for all months pooled and for each month separately.  

    Species turnover between localities 

 

Similarity Anaga Anaga Anaga Teno Teno Moradas 

  index  Teno Moradas Conde  Moradas Conde Conde 

All months J 0.17 0.18 0.19 0.22 0.19 0.20 

 

S 0.28 0.30 0.31 0.37 0.31 0.34 

December J 0.07 0.09 0.10 0.21 0.11 0.14 

 

S 0.13 0.17 0.18 0.34 0.19 0.24 

February J 0.16 0.12 0.05 0.14 0.12 0.15 

 

S 0.28 0.22 0.09 0.24 0.22 0.26 

March J 0.16 0.17 0.20 0.19 0.15 0.15 

  S 0.28 0.29 0.33 0.32 0.25 0.26 

 

3.6 Niche map 

The ecological niche of a species is the way the species responds to abiotic and biotic factors, e.g. 

light, food and predators, i.e. its microhabitat. Here, I define a niche as the interaction between trophic 

role and microhabitat. 

I present in detail two examples of the mapping of occupied and empty niches on a plant 

species. Monanthes laxiflora was found on three of the four study localities (Table 18C). The number 

of available niches on M. laxiflora at a locality was 6 trophic roles x 3 microhabitats – 1 impossible 

niche = 17 (Fig. 6). Thirteen occupied niches (NB: if just species can occupy, I regard the niche as 

possible to occupy)/three localities = 4.3 (25%) occupied niches per locality, 17 empty niches/three 
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localities = 5.7 (34%) empty niches per locality, and 21 potential niches/three localities = 7.0 (41%) 

potential niches per locality.  

 

 

Fig. 6. A niche map of Monanthes laxiflora. 

 

Euphorbia canariensis was found in all four study localities (Table 18C). The number of available 

niches on E. canariensis at a locality was 7 trophic roles x 2 microhabitats = 14 (Fig. 7). Nineteen 

occupied niches/four localities = 4.8 (34%) occupied niches per locality, 29 empty niches/four local-

ities = 7.3 (52%) empty niches per locality, and 8 potential niches/four localities = 2.0 (14%) potential 

niches per locality. Euphorbia canariensis at Teno had only one empty niche, whereas Conde had ten 

empty niches.  
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Fig. 7. A niche map of Euphorbia canariensis. 

 

Thus M. laxiflora had a lower proportion of occupied and empty niches, but a higher proportion of potential 

niches than E. canariensis. 

 

4. Discussion 

4.1 The diversity of Tenerife 

According to La Lista de Especies Silvestris de Canarias (2009), the Canary Islands have a total of 

14,252 species of plants, fungi, and animals. However, I do not know how much this figure has in-

creased since then because the list is the latest published from the Canarian Ministry of Environment. 

The total number rose almost with 1,000 species from La Lista from 2004 to the one in 2009, so if 

that increase has continued with the same rate, the islands probably have around 16,000 species today.  

In this study, I have investigated 11 plant species and found them to interact with a total 

of 381 species. These interactions covered interactions with both invertebrates and vertebrates, but 

also a few with angiosperms, fungi, and lichens (Table 5). This wide range of taxa is probably de-

tected as an effect of the used method, where all parts of the plant were surveyed and all types of 

interactions collected. This gave a broad picture of the plants' role in the system and some of the less 
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typical investigated interactions got included. When looking at the taxonomic composition, both on 

taxon, phylum, order and family level, a typical right skewed structure is shown with a few well 

represented taxa, and many rare ones (Tables 5-8). At the highest level, the invertebrates were clearly 

the largest taxon, which makes perfect sense, as they often interact with plants and, of course, are the 

largest animal group in the world. They are a large group, close to 5000 known species on Tenerife, 

and many are small, so there are many more microhabitats to this group than to vertebrates, and 

thereby also more niches they can occupy. There were only found two vertebrate species, which may 

seem surprising compared to a mainland habitat. However, on islands, the vertebrates are often poorly 

represented due to the difficulties of dispersal and colonization of islands. On Tenerife, there are only 

112 known species of vertebrates, with the birds as the largest class with 82 species (Arechavaleta et 

al. 2009). There are many examples of birds interacting with the plants on the Canary Islands; they 

are known to eat seeds, visit flowers and predate on the invertebrates on the plants (Olesen et al. 

2012). The reason why I did not observe any birds as visitors, is mainly because of the method used. 

As I probably did not include a sufficient long period observing the plant from a distance and from a 

hide, the birds must have been scared away, although island birds, in general, are more tame than 

continental relatives (Table 5).  

  Among the invertebrates, 67.8% of them were insects. This is not surprising, as the 

insects also are the largest class on Tenerife and the Canaries in general (Arechavaleta et al. 2009), 

and everywhere else on the globe. The five largest orders of insects in this project were Coleoptera, 

Hemiptera, Hymenoptera, Lepidoptera, and Diptera. The second largest class on Tenerife was the 

Arachnidae (Arechavaleta et al. 2009), and I observed the same in this study where the spiders con-

stituted 26.8% of all taxa (Table 6). On Tenerife and the Canaries, the proportion of spiders is only 

11.4% and 12.7%, respectively (Table 10). This means that I have caught more than twice as many 

spiders as I would have expected. There are different possible explanations for this difference; one is 

related to the method of sampling. Spiders are very easy to spot in the vegetation. The difference 

might also be related to the season, as I did the collecting late in the season (December) where the 

spiders as mesopredators peak in abundance compared to earlier in the year. In general, one would 

expect plants to sprout early in the season, herbivores to peak in mid summer and predators to peak 

as the last group in autumn and winter. This might lead to this high representation of Arachnidae 

during our period of study. A third explanation is, that the plant species I have chosen, support ex-

ceptionally many Arachnidae. There is no general support for this explanation, but I found a high 

proportion of Arachnidae, up to 66.6% (Supplementary table 1), on the small near-ground species, 

especially Monanthes spp., Aeonium spp. and Bituminaria bituminosa. This could be related to a 

presence of ground-hunting spider species. Many Arachnidae were also living on Euphorbia canar-

iensis, and this could be because it structurally is well suited as a platform for web building among 

its free-standing columnar stems. Finally, my project was mainly conducted in the lowland of Tene-

rife, and this zone may support a higher proportion of Arachnidae than the highland, which also can 

be the reason why the species composition is different from Tenerife in general.  
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4.2 Spatial and temporal dynamics  

Here I summarise my results. In parts of the discussion, I do not refer to any existing literature, be-

cause my report seems to be the first of its kinds for islands, that addresses the issues raised as the 

aims of the study. 

 The temporal dynamics in general, through the three months, was not strong. From De-

cember to February, the number of animal species decreased from 196 to 136 species. This can prob-

ably be explained by the weather conditions, as it had been rainy and windy in the time between the 

two collection periods. The number increased again up to March and reached 210 species, probably 

because there were much sun and thus higher temperatures in the week up to and during the last 

collection, and more plants were in bloom, which created extra microhabitats. The same pattern was 

shown in the species-species interactions as the number moved from 382 to 254 to 485 from Decem-

ber to March. In March, I found the number of interactions per plant species to increase radically 

from the previously months, and the same was the case for the number of interactions observed per 

hour spent in the field. This confirms that, in general, there were higher activities in March. The 

numbers in December were methodologically biased, because our "field skills" improved with time, 

as we achieved more proficiency in spotting the animals with increased experience. This is reflected 

in the mean number of hours spent per plant species, as it was quite high in December (Table 18B). 

The spatial dynamics, in general, showed that 35.2% of the animal species and 40.0% 

of the interactions were found on Moradas, in contrast to 15.5 % and 14.0 % on Conde, respectively. 

On Conde, we had only six of the investigated plant species in contrast to 10 in Moradas. If we look 

at the average number of associated taxa per plant species, Conde did not stand out from Anaga and 

Teno, as there were 14.8 species on Conde and Anaga, 13.7 on Teno and 20.3 on Moradas. If we 

compare the mean animal species per plant individual there was no clear difference between the lo-

calities. The number of interactions per plant species and per plant individual Moradas had the highest 

numbers (Tables 18B, C). Why Moradas has higher activities than the other localities is difficult to 

explain. It makes sense that there are fewer on Conde and Anaga as they are located on the dry south-

ern sides of the island, but Moradas has the same locale climate and in general the same habitat 

structure as Teno, but still has higher activities.  

 

A species can be a connecter both spatially and temporally, i.e. the species is found on more than one 

locality or in more than one month. A way to illustrate the commonness of connectors is to calculate 

a similarity index and get an estimate of the turnover of species between sites or months. I have both 

calculated the Jaccard (J) and the Sørensen (S) similarity index, as they are two of the most used 

indices (see Methods).  

In general, the temporal dynamics was highest from December to February and from 

December to March, i.e. it had the lowest similarity or the highest dissimilarity. This can probably be 

explained by the weather conditions changing abruptly from winter in December to spring in February 

and March and species composition is dependent on the seasons. The time duration between Decem-

ber and February was almost twice as long, as the time between February and March, which also 

resulted in a higher species turnover. On Conde, the reverse was the case, as the dissimilarity was 

highest from February to March. The weather conditions on Tenerife is very diverse, even over rela-

tively short distances. The southern sides are, in general, dry and sunny compared to the northern side 
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of the island, which is more moist and cloudy. Conde is located on the southern side, and conse-

quently, the spring may already have begun here in December, and the locality may turn into summer 

already in March. This could explain why February and March were more different on Conde than 

seen on the other localities (Table 19). The geographic separation of the sites was important for how 

similar the species composition was, i.e. if sites are close and do not have severe barriers, there will 

be a high similarity. Teno and Moradas are located close to each other and have the highest similarity. 

Teno, Moradas, and Conde were all three in the northwestern corner of the island, and they were also 

very similar. In December, we see the strong effects of climate on the onset of spring, as the dissim-

ilarity was almost twice as high between Teno and Conde and Moradas and Conde compared to Teno 

and Moradas. In general, the differences in spatial dynamics were not strong, but Anaga differed the 

most from the other localities (Table 20). Anaga is the only locality at the eastern corner of the island, 

it is facing south. Local effects on differences in species composition between Anaga and the other 

localities were partially masked by altitudinal differences, because on Anaga the transect was hori-

zontal, as it was placed on a ridge, and not as at the other sites within a gorge, where the transect was 

placed along the gorge and thus along an altitudinal gradient. 

Knowledge about the dynamic in a system is important when a conservation manage-

ment plan is being formulated, as connectors can tell something about the robustness and dynamics 

of the system. The relative small differences in species composition among sites and months show 

that many species are connectors. That is, local extinction might be reversed by immigration from 

adjacent sites. However, turnover might be stronger on a larger geographic scale. Based on this report, 

one collection in each of the four seasons should be sufficient to catch the annual dynamics, and three 

sites strategically placed covering the north/south and east/west difference should be enough to cover 

the general trends in ecosystem structure. If a quantitative conservation of interactions is wanted, 

Moradas is the place to do it. However, if a qualitative conservation is wanted, then a more specific 

and detailed interpretation of this dataset is needed in order to locate the specific interactions in ques-

tions, for example, endemic interactions, i.e. interactions between endemic species. 

 

4.3 Endemics  

I can only draw conclusions about the origin of Araneae and Coleoptera because of their high taxo-

nomic resolution and species richness. The percent of endemic species was high in Coleoptera 

(52.8%) and low in the Araneae (14.7%), or 71.8% and 37.9%, respectively, when unknown taxa 

were excluded. The reasons for this discrepancy is the two groups' ability to colonies new areas. 

Spiders are often considered as good long-distance dispersers. They use a tactic called ballooning, 

where they use air as a way to disperse between localities. The spider moves to the top of the vegeta-

tion spins a thread and are carried passively away with the wind. This tactic gives a high gene flow 

and thus a reduced speciation, and consequently fewer endemic species. Ballooning is often used by 

small species and spiderlings after hatching (Reynolds et al. 2006) and agrees with the fact that the 

majority of spiders collected in this project were very small or juveniles.   

Coleoptera, on the other hand, is much less mobile than spiders, and many are even 

wingless, especially on islands. This explanation is supported by my data. Coleoptera had almost 

twice as high a proportion of endemic species as expected compared to the total Tenerife fauna. Thus 

I found very endemic Coleoptera species in my study areas (Table 11).  
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The Hymenoptera also had a lower percent of endemic species than expected (Table 

11). This may be a result of the season, as many of the endemic species of Hymenoptera on Tenerife 

are the bees and I collected mainly during a period, where many of the plants had not begun to bloom, 

and as a consequence, I only collected five bee species. But this tendency is blurred with the lack of 

taxonomic identification.  

 

4.4 Microhabitat and trophic roles 

I use the term microhabitat as a way to describe a plant from the point of view of an animal, i.e. to 

analyse the plant as a spatial resource supporting animal diversity. This is an old idea originating from 

the work of Southwood (1977), who talked about the habitat as a templet for ecological strategies. I 

came up with 12 different microhabitats based on the plants I worked with (Table 15). These micro-

habitats were those sites the associated diversity chose, i.e.  they were not chosen by me, a 1.6 m tall 

primate. The study plants were chosen to represent different structural organisation or architecture 

(Lawton 1982, 1983). Thus all plant species do not have all 12 microhabitats. Euphorbia canariensis 

does not have leaves; Aeonium tabulaeforme did not flower during the time period I did my fieldwork. 

I expect the microhabitats to be hierarchically organised, and that small animals may divide my mi-

crohabitats even further, whereas a larger animal may lump several of my microhabitats together. An 

example could be a sap-sucking Hemiptera species, that was assigned to the leaves as its microhabitat. 

But in fact, it only utilizes the new leaves with their higher nutritional value and lower levels of 

protecting secondary chemistry, or an ant that was observed on the stem and assigned this structure 

as its microhabitat, but in fact used the whole plant as its hunting ground. I found some species that 

had more than one microhabitat on the same plant species. This might indicate that for those species, 

the microhabitats are too finely subdivided. It may also mean that the species used the different mi-

crohabitats for different services, e.g. the leaves for mating site and the flowers as hunting ground. 

This makes the species a connector within the plant individual, combining different structural parts, 

and at least theoretically one might imagine that such species synchronize the life on the different 

structural parts of a plant, and specialize in these.  

Every species was assigned a trophic role, also called a guild membership. Trophic roles 

are a way to simplify research in community ecology, i.e. circumventing the "taxonomical bottle-

neck", by grouping species based on their way of exploiting resources rather than through their phy-

logenetic relatedness. Because guilds are based on species function, it is expected that species from 

the same guild will interact more often than species from different guilds, because they have the same 

mode of life (Kirk & Gray 1992). The guilds are also a way to investigate the role of the species from 

the plant's point of view, i.e. answering what animals are doing to the plant. 

In general, number of microhabitats, trophic roles, and taxa were positively related. The 

best fit was logarithmic, which means that as the number of microhabitats increases the number of 

taxa increases asymptotically (Fig 5A), and the same happens for trophic roles as the numbers of 

microhabitats and taxa increase (Fig 5B, C). Especially, the trophic role 'predator' was common and 

several predators could often be found within the same microhabitat. My observations did not go 

further into this, but perhaps this means a strong competition among co-occurring predators or per-

haps a finer microhabitat differentiation takes place in order to reduce competition among the preda-

tors. Aeonium tabulaeforme had four microhabitats and 30 associated taxa, respectively; that was 
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fewer associated taxa than predicted according to the regression analysis. The general tendency of 

fewer species can probably be explained with the size of the plants. As they are smaller than many of 

the other species investigated, and it is known that the size of the plant is important for the taxa 

utilizing a plant.  

 More than twice as many species were associated with A. tabulaeforme than with A. 

ciliatum, and it had also twice as many trophic roles, despite they had approximately the same size 

(Tabel 16). This can perhaps be explained by the type of two of the microhabitats offered by A. tab-

ulaeforme with a microclimate that was relatively rare at the study sites. Between the densely ar-

ranged leaves in the rosette, 14 species were found, and beneath the dead leaves, nine additional 

species were found. Here is a moist and chilly microclimate (Table 15), that primarily supported 

predators, detritivores and omnivores (Table 17). The two Monanthes species show the same ten-

dency, with fewer species associated, number of microhabitats and number of tropic roles than the 

mean. Again the size of the plants can explain some of this deviation from the overall trend because 

M. icterica was the smallest plant in this investigation and M. laxiflora the second smallest. That there 

are more species associated with M. laxiflora must be an effect of its higher structural complexity and 

thereby its higher number of microhabitats. However, these deviations show that the associated di-

versity of taxa is determined by several factors and not just the number of microhabitats: Plant size 

and the structural organization of the different plant organs are also of high importance. Euphorbia 

canariensis had more associated taxa than expected from its low number of microhabitats. About one 

third of these were found in the dead stems (Table 15), and this is a prime example of the importance 

of including the entire plant, even the decomposed parts, in a study of the diversity of taxa supported 

by plants. The dead parts were an important microhabitat as a hunting ground for predators, but also 

for detritivores and omnivores (Table 17). If I had collected all the exosceletons found inside the dead 

stems, it would probably also turn out to be a nesting place and a place to support different states of 

the life cycle of many animals. In general, these dead stem parts seemed to hide entire small networks. 

Another example that shows the importance of including all kinds of microhabitats, is seen in the 

study plant Kleinia neriifolia because more than one fourth of all species associated with this species 

were found among the pappus from last year's fruit (Table 15).  

  

The definition and use of the term niche, have all time been surrounded by controversy. Here I work 

with a niche as the species way to use a microhabitat, i.e I call the interaction between trophic role 

and microhabitat for a niche. When more species with the same trophic role are found in the same 

microhabitat, I assume they have different niches, i.e. different way of utilizing the resources in the 

habitat, or else they are expected not to coexist. This complicated the search after empty niches. If, 

for example on Moradas, I found three predators on the leaves of a species and only two in the same 

microhabitat on Anaga. Does this difference demonstrate that there is an empty niche on Anaga? Or 

are there any subtle differences making the comparison invalid? It is a complex question, which to 

some degree probably could be answered by looking further into the dataset and by being more spe-

cies specific, but also perhaps is so complex that we as humans cannot see the small differences 

defining the niches.  
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The two examples of a niche map I have made is a way to illustrate empty niches in a 

rough way. This approach was pioneered by Lawton (1982) in his comparison of the associated fauna 

on the fern bracken (Pteridium aquilinum) in England and New Mexico. It can reveal if there are 

some niches that are missing at some localities. If we made the map based on months, then the map 

would show if some of the niches would be missing in some of the months. This may, for example, 

reveal why a species is declining in a locality, if it only has three pollinators in contrast to seven on 

other localities. Thus, the first signs of a near future extinction might be the loss of mutualistic inter-

actions or an increase in number of herbivorous interactions. This is a quantitative way of looking at 

the interactions, but when detected a more qualitative way can be used to find which interactions are 

the most important and effective. It can also reveal differences between the localities in general. An 

example is the commensalist found only on Teno on E. canariensis. These commensalists are the 

lichens, and for unknown reasons, they were only found on Teno, maybe because of differences in 

humidity. The empty but potential niches, light blue in the niche maps, could be filled out later in the 

season. If not it is the next questions: why these niches are not occupied? Are the species or the trophic 

role missing in the local or regional diversity/species pool? Or are there some defense mechanism 

from the plant that keeps this microhabitat vacant? For example, the mutualistic niches in the dead 

stem are empty on E. canariensis. Then it could be interesting to compare with O. ficus-barbarica as 

they look very similar in structure, or with E. regis-jubae as they are from the same family and have 

much of the same chemical defense. These are just some of the many questions and possible compar-

isons a niche map opens up to.  

 

4.5 Plant abundance 

Euphorbia regis-jubae had both the highest associated species diversity and species abundance (Table 

4). In this project, it is not a true abundance, as I did not collect more than one individual of a species 

on each plant individual. But the species abundance is a way of measuring how many species that 

visit more than a single plant individual. So, if a species has an abundance of 12, it means that it was 

collected on 12 different plant individuals of that species, but it does not say anything about how 

many individuals were found on the same plant individual. Euphorbia regis-jubae had a species rich-

ness of 148 and a species abundance of 311. Which was almost twice as high as the plant species with 

the second highest number, which was O. ficus-barbaria, that had a species richness of 82 and an 

abundance of 168 (Table 4). Euphorbia regis-jubae had a well-developed chemical defense in the 

form of a latex, found in both leaves and stems. Thus, I excepted only to find a few species that had 

specialized utilizing the plant biomass. This turned out not to be the case, as there were 67 species or 

43.8%, that were categorized as herbivores (Table 17). To rule out the possibility that these species 

just were tourists, the species abundance showed that many of the species were found several times 

(a total of 178 individuals). The microhabitats of the plant could not be categorized as an "enemy-

free room" because 46 species of predators were present, or 30.1% of the species and even three 

species were observed to be prey (Table 17), and 25.1 % of all the interactions were predatory. An-

other explanation is the complexity of the plant, as it is a tall plant with some degree of complexity. 

However, if compared to Kleinia neriifolia, which is very similar in overall structure to E. regis-

jubae, both in height and complexity, E. regis-jubae might even have a lower complexity as it does 
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not have any fruit pappus as K. neriifolia, in spite of that it still had about twice as many species and 

interactions (Table 4). Kleinia neriifolia and E. regis-jubae are an example of evolutionary conver-

gence in growth form. Thus, the complexity of the plant is not always the most important driver of 

the size of the associated diversity. There was, however, an increase in interactions in March, when 

they began to bloom: 13 species with 19 interactions interacted with the flowers (Table 15), which 

showed the effect of an increased complexity. Another explanation is that it is a species-area-effect. 

Euphorbia regis-jubae is found on all four localities, which documents that it is widespread on the 

island. In all localities, it was one of the most abundant and apparent plant species in the habitats. 

Thus high local abundance, wide geographic range, and high structural complexity might result in 

many species being associated with E. regis-jubae despite the chemistry of the plant. Finally, most 

taxa also avoid the chemistry by living only on the surface of the plant.  

 

4.6 Invasive species 

Two of the plant species in this project are categorized as invasive, it is Opuntia ficus-barbarica and 

Bituminaria bituminosa. They had the second and fourth highest number of associated taxa, respec-

tively (Table 4). This tells that they were well integrated into the systems, which is also supported by 

their record as invaders; they are both very successful. Opuntia ficus-barbarica tells the same story 

as E. canariensis: it too has degraded parts that turned out to be an important microhabitat. It is a 

structural simple and often tall plant with a large surface area, which often was used as a place to rest 

or do sunbasking, and consequently, one fourth of the taxa was grouped as tourist (Table 17). This 

may be an example of how a structural similarity to a native can facilitate invasion. Why B. bitumi-

nosa have so many associated species is difficult to explain, as it is just a medium-size herb, that has 

as many species as the large and structural complex Jasminum odoratissimum and Kleinia neriifolia. 

It was, however, in bloom all three months at all localities, but only 15% of the species were found 

in the flowers (Tables 4 and 17). Many of the native species, like J. odoratissimum and K. neriifolia, 

had clear marks of herbivory, but B. bituminosa had none. This could be a support for the enemy-

release hypothesis (Jeffries & Lawton 1984), that states that when an organism reaches a new eco-

system it has left its enemies behind and therefore can become very abundant in the system. This can 

explain why B. bituminosa was so abundant in all four localities, but it cannot explain why it still has 

so many taxa associated. However, I do not know when it has invaded the Canaries. 

The interesting question with these two species is, which species and interactions have 

gone lost in the process of colonisation of the entire island. How do they effect their systems now? 

Are they to any harm and should be removed? Are their associated fauna a part of the native fauna or 

do they have some unique species that are either endangered or invasive too. 

 

4.7 Human disturbance 

The lowland is over the entire island cultivated to some degree or urbanized, and cultivation is ac-

companied by pests. Most pests belong to the order of Hemiptera. I found many non-endemic and 

non-native taxa (Table 11). A high proportion of the Hemiptera found were plant Coccoidea (mealy 

bug, seed bugs or scale insects), which often are associated with cultivated plants. This close rela-
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tionship between the cultivated and natural habitats could explain this overrepresentation of Hemip-

tera species, compared to the rest of the island (the higher altitudinal zones) where cultivation is less 

intensive due to topography and less favorable local climate. This also explains the low percent of 

endemic species, as there in a cultivated area is a higher influx of new species due to human activities. 

If I had been able to get a higher taxonomic resolution of the Hemiptera, I would expect that some of 

the 85% with an unknown status would be categorized as invasive (Table 9). This is an example of 

how the activities of humans influence natural habitats. This high proportion of among others Coc-

coidea may also explain why I found almost four times as many ladybeetle species as expected (Tabel 

12). They are important predators of Coccoidea. The ladybeetles may also be overrepresented because 

of their bright colour and relative slow movements, making them easy to spot and collect.  

  

5. Conclusion 
This study has shown that the drivers of species associated with plants are many and diverse; and 

dependent on the plant species, associated taxa and trophic roles, the drivers differ in importance. My 

study demonstrates that plant structure together with size, abundance and geographic range are im-

portant determinants of the size and composition of the associated diversity. Some of my conclusions 

are tentative because the associated diversity of more plant species is needed to do strong statistical 

tests. Spatial and temporal dynamic turned out to be relatively low. Aspect of the island, i.e. isolation, 

high number of endemic species and large effect of humans, seems to affect the species composition 

as well. 

Plants must be drivers of the colonization of islands by animals because they supply the 

animals with suitable microhabitats and resources. Consequently, the colonization of island by struc-

turally complex plants is very important to the speed of animal colonization. The speciation on islands 

of structurally complex plants also becomes an important driver of animal colonization and animal 

speciation. Most studies until now have only focused upon plant species number as a driver of animal 

island colonization, and here I have shown that the complexity of the plant is important too. 

About 1/3 of all microhabitats were empty. The idea of looking at empty microhabitats 

and niches on islands is new. So, I do not know if 1/3 is a high or a low figure because I have no 

comparative data from the literature except the studies of Lawton (1982, 1983). He studied the asso-

ciated fauna of Pteridium aquilinum and estimated the proportion of empty niches to be 31-44% in 

English populations and 81-88% in New Mexican populations. However, Bracken is a very unique 

plant because of its many defenses against herbivores. Maybe Lawton's results just show that P. aq-

uilinum is a recent arrival to the mountains in New Mexico and that the area had few species that 

were preadapted to overcome its defenses. 

The study also demonstrates that an evolution of small plant size might be an important 

escape to plants from herbivores as demonstrated in this study by Monanthes icterica. The ecological 

direction towards higher abundance is either decreased size or stronger chemical defence. However, 

the latter does not protect against all kinds of herbivores, as seen with e.g E. regis-jubae. However, 

one might imagine that evolution towards a structure that facilitates web-building by spiders might 

protect plants against herbivory, f. ex. as seen for E. canariensis.   
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The method of scoring single species interactions turned out to be very informative 

about many aspects of the ecosystems and the dynamics in it. But it also has some constraints, because 

there is an unsolved jump up to the community level. The approach demands a high degree of taxo-

nomical knowledge, as many, different taxa are collected. In this study, I was not able to get a satis-

factory taxonomically resolution, so some of the comparisons could not be made. The decomposers 

turned out to be a substantial element of the associated diversity and opens up for the investigation of 

decomposition rates becoming a driver of diversity. 

In general, this study has increased our knowledge about the interactions and the com-

plexity of the thermophiles forest of Tenerife. It is expected to be an important tool in an integrative 

conservation management strategy. There are still many unanswered questions that might be an-

swered by the data. 
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8. Supplementary table 1 



Supplementary Table 1. The associatede taxa of the 11 plant species, pooled for four sites 

and three time intervals. 

Status: E, endemic species; N, native species; I, introduced species; ?, unknown status.

Aeonium ciliatum

Species Family Order Common name Status

Araneus bufo Araneidae Araneae orb-weaving spider E

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Nigma puella Dictynidae Araneae mesh-web weaver E

Cheiracanthium  sp. 1 Miturgidae Araneae spider N?

Philodromus punctigerus Philodromidae Araneae running crab spider E

Coccinellidae sp. 1 Coccinellidae Coleoptera ladybeetle ?

Entomobryomorpha sp. 3 Entomobryomorpha springtail ?

Spilostethus pandurus Lygaeidea Hemiptera bug N?

Homoptera sp. 1 (obs) Hemiptera mealybug ?

Homoptera sp. 3 Hemiptera mealybug ?

Plagiolepis barbara Formicidae Hymenoptera ant N

Temnothorax  gracilicornis Formicidae Hymenoptera ant N?

Orthoptera sp. 2 Orthoptera grasshopper ?

Aeonium tabulaforme 

Species Family Order Common name Status

Acari sp. 2 Acari mite ?

Acari sp. 12 Acari mite ?

Acari sp. 13 Acari mite ?

Acari sp. 15 Acari mite ?

Acari sp. 16 Acari mite ?

Clubiona  sp. 1 Clubionidae Araneae sac spider ?

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Enoplognatha mandibularis Theridiidae Araneae tangle-web spider N?

Xysticus  sp. 1 Thomisidae Araneae crab spider ?

Araneae sp. 2 (obs) Araneae spider ?

Araneae sp. 6 (obs) Araneae spider ?

Araneae sp. 7 Araneae spider ?

Araneae sp. 11 Araneae spider ?

Olisthopus glabratus Carabidae Coleoptera ground beetle E

Acalles argillosus Curculionidae Coleoptera weevil E

Xenostrongylus canariensis Nitidulidae Coleoptera pollen beetle E

Chironomidae sp. 5 Chironomidae Diptera non-biting midge N?

Coccoidea sp. 1 Hemiptera scale insect ?

Melanocoryphus superbus Lygaeidae Hemiptera bug N?

Crematogaster alluaudi Formicidae Hymenoptera ant E

Formicidae sp. 2 (obs) Formicidae Hymenoptera ant ?

Oniscidae sp. 1 Oniscidae Isopoda woodlouse ?

Dolichoiulus axeli Julidae Julida millipede E

Ommatoiulus moreleti Julidae Julida Portuguese millipede I

Oranmorpha guerinii ParadoxosomatidaePolydesmida millipede I?

Phalangiinae sp. 3 Phalangiidae Opiliones harvestman N?

Psocoptera sp. 1 Psocoptera booklouse ?

Zygentoma  sp. 1 Zygentoma silverfish ?

1



Zygentoma sp. 2 Zygentoma silverfish ?

Larva sp. 16 larva ?

Bituminaria bituminosa

Species Family Order Common name Status

Acari sp. 1 (obs) Acari mite ?

Acari sp. 3 Acari mite ?

Acari sp. 5 Acari mite ?

Acari sp. 7 Acari mite ?

Acari sp. 9 Acari mite ?

Acari sp. 11 Acari mite ?

Acari sp. 18 Acari mite ?

Araneus bufo Araneidae Araneae orb-weaving spider E

Mangora acalypha Araneidae Araneae orb-weaving spider N?

Clubiona  sp. 1 Clubionidae Araneae sac spider ?

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Nigma puella Dictynidae Araneae mesh-web weaver E

Oecobius  sp. 1 Oecobiidae Araneae wall spider ?

Oxyopes kraepelinorum Oxyopidae Araneae lynx spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Kochiura aulica Theridiidae Araneae tangle-web spider N?

Paidiscura orotavensis Theridiidae Araneae tangle-web spider N

Araneae sp. 1 Araneae spider ?

Araneae sp. 4 Araneae spider ?

Araneae sp. 9 Araneae spider ?

Araneae sp. 11 (obs) Araneae spider ?

Araneae sp. 13 (obs) Araneae spider ?

Araneae sp. 17 (obs) Araneae spider ?

Araneae sp. 18 (obs) Araneae spider ?

Malthinus mutabilis Cantharidae Coleoptera soldier beetle E

Spermophagus lindbergorum Chrysomelidae Coleoptera leaf beetle E

Anotylus nitidulus Staphylinidae Coleoptera rove beetle N?

Chironomidae sp. 1 Chironomidae Diptera non-biting midge N?

Chironomidae sp. 4 Chironomidae Diptera non-biting midge N?

Neophilaenus  angustipennis Cercopidae Hemiptera spittlebug E

Cicadellidae sp. 2 Cicadellidae Hemiptera leafhopper ?

Cicadellidae sp. 3 Cicadellidae Hemiptera leafhopper ?

Delphacidae sp. 1 Delphacidae Hemiptera planthopper ?

Issidae sp. 1 Issidae Hemiptera planthopper ?

Aphidoidea sp. 4 Hemiptera plant lice ?

Aphidoidea sp. 7 Hemiptera plant lice ?

Aphidoidea sp. 8 Hemiptera plant lice ?

Aphidoidea sp. 9 Hemiptera plant lice ?

Homoptera sp. 1 Hemiptera mealybug ?

Homoptera sp. 2 Hemiptera mealybug ?

Homoptera sp. 3 Hemiptera mealybug ?

Homoptera sp. 6 Hemiptera mealybug ?

Melanocoryphus superbus Lygaeidae Hemiptera bug N?

Aprostocetus  sp. 1 Eulophidae Hymenoptera wasp N?

Anthophora alluaudi Anthophoridae Hymenoptera bee E

2



Lysiphlebus testaceipes Braconidae Hymenoptera wasp N

Camponotus feai Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Crematogaster alluaudi Formicidae Hymenoptera ant E

Formicidae sp. 1 (obs) Formicidae Hymenoptera ant ?

Linepithema humile Formicidae Hymenoptera Argentine ant I

Plagiolepis barbara Formicidae Hymenoptera ant N

Oniscidae sp. 4 Oniscidae Isopoda woodlouse ?

Geometridae sp. 2 Geometridae Lepidoptera larva ?

Lepidoptera sp. 11 Lepidoptera larva ?

Lepidoptera sp. 15 Lepidoptera larva ?

Lepidoptera sp. 17 Lepidoptera pupa ?

Lepidoptera sp. 18 Lepidoptera pupa ?

Lepidoptera sp. 27 Lepidoptera pupa ?

Lepidoptera sp. 28 Lepidoptera larva ?

Lepidoptera sp. 3 Lepidoptera larva ?

Lepidoptera sp. 5 Lepidoptera pupa ?

Lepidoptera sp. 6 Lepidoptera larva ?

Orthoptera sp. 1 Orthoptera grasshopper ?

Psocoptera sp. 3 Psocoptera booklouse ?

Thysanoptera sp. 1 Thysanoptera thrips ?

Thysanoptera sp. 2 Thysanoptera thrips ?

Thysanoptera sp. 3 Thysanoptera thrips ?

Thysanoptera sp. 5 Thysanoptera thrips ?

Gastropoda sp. 1 snail ?

Gastropoda sp. 3 snail ?

Larva sp. 4 larva ?

Larva sp. 13 larva ?

Euphorbia canariensis

Species Family Order Common name Status

Araneus bufo Araneidae Araneae orb-weaving spider E

Cyrtophora citricola Araneidae Araneae orb-weaving spider I?

Mangora acalypha Araneidae Araneae orb-weaving spider N?

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Nigma puella Dictynidae Araneae mesh-web weaver E

Microlinyphia johnsoni Linyphiidae Araneae spider N?

Philodromus punctigerus Philodromidae Araneae running crab spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Salticidae sp. 3 Salticidae Araneae jumping spider ?

Scytodes canariensis Scytodidae Araneae spitting spider E

Kochiura aulica Theridiidae Araneae tangle-web spider N?

Steatoda grossa Theridiidae Araneae tangle-web spider N?

Misumena spinifera Thomisidae Araneae carb spider E

Xysticus  sp. 1 Thomisidae Araneae crab spider ?

Xysticus  sp. 2 Thomisidae Araneae crab spider ?

Araneae sp. 2 Araneae spider ?

Araneae sp. 3 (obs) Araneae spider ?

Araneae sp. 7 (obs) Araneae spider ?

Araneae sp. 8 (obs) Araneae spider ?
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Araneae sp. 12 (obs) Araneae spider ?

Roccella  sp. 1 Roccellaceae Arthoniales lichen N?

Lepromoris gibba Cerambycidae Coleoptera longhorn beetle E

Aphthona paivana Chrysomelidae Coleoptera leaf beetle E

Chrysolina costalis Chrysomelidae Coleoptera leaf beetle E

Longitarsus kleiniiperda Chrysomelidae Coleoptera leaf beetle E

Coccinellidae sp. 1 Coccinellidae Coleoptera ladybeetle ?

Coccinellidae sp. 3 Coccinellidae Coleoptera ladybeetle ?

Hylobiinae sp. 2 Curculionidae Coleoptera weevil ?

Nesotes transversus Tenebrionidae Coleoptera darkling beetle E

Pelleas crotchi Tenebrionidae Coleoptera darkling beetle E

Chironomidae sp. 3 Chironomidae Diptera non-biting midge N?

Diptera sp. 1 (obs) Diptera fly ?

Diptera sp. 6 (obs) Diptera fly ?

Delphacidae sp. 1 Delphacidae Hemiptera planthopper ?

Aprostocetus  sp. 1 Eulophidae Hymenoptera wasp N

Camponotus feai Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 1 Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Crematogaster alluaudi Formicidae Hymenoptera ant E

Linepithema humile Formicidae Hymenoptera argentine ant I

Plagiolepis barbara Formicidae Hymenoptera ant N

Lasioglossum  sp. 1 Halictidae Hymenoptera bee ?

Eulophidae sp. 1 Eulophidae Hymenoptera wasp ?

Eupelmus muellneri Eulophidae Hymenoptera wasp N

Oniscidae sp. 2 Oniscidae Isopoda woodlouse ?

Dolichoiulus axeli Julidae Julida millipede E

Ommatoiulus moreleti Julidae Julida Portuguese millipede I

Lecanora  sp. 1 Lecanoraceae Lecanorales lichen N?

Evernia  sp. 1 Parmeliaceae Lecanorales oakmoss (lichen) N?

Parmeliaceae sp. 1 Parmeliaceae Lecanorales lichen N?

Oranmorpha guerinii ParadoxosomatidaePolydesmida millipede I?

Pseudoscorpion sp. 1 Pseudoscorpiones Pseudoscorpion ?

Psocoptera sp. 1 Psocoptera booklouse ?

Tarentola delalandii Gekkonidae Squamata gecko E

Zygentoma  sp. 1 Zygentoma silverfish ?

Angiosperm sp. 2 seedling ?

Gastropoda sp. 1 snail ?

Larva sp. 1 larva ?

Larva sp. 3 larva ?

Larva sp. 10 larva ?

Lichen sp. 1 lichen ?

Euphorbia regis-jubae

Species Family Order Common name Status

Acari sp. 2 Acari mite ?

Acari sp. 6 Acari mite ?

Acari sp. 7 Acari mite ?

Araneus bufo Araneidae Araneae orb-weaving spider E

Clubiona  sp. 1 Clubionidae Araneae sac spider ?
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Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Nigma puella Dictynidae Araneae mesh-web weaver E

Micaria  sp. 1 Gnaphosidae Araneae ground spider N

Microlinyphia johnsoni Linyphiidae Araneae sheet weaver N?

Styloctetor romanus Linyphiidae Araneae sheet weaver N?

Philodromus punctigerus Philodromidae Araneae running crab spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Kochiura aulica Theridiidae Araneae tangle-web spider N?

Paidiscura orotavensis Theridiidae Araneae tangle-web spider N

Steatoda nobilis Theridiidae Araneae tangle-web spider I?

Misumena spinifera Thomisidae Araneae crab spider E

Synaema globosum Thomisidae Araneae crab spider N?

Xysticus  sp. 1 Thomisidae Araneae crab spider ?

Araneae sp. 4 Araneae spider ?

Araneae sp. 5 Araneae spider ?

Araneae sp. 12 Araneae spider ?

Araneae sp. 13 Araneae spider ?

Araneae sp. 14 Araneae spider ?

Araneae sp. 20 (obs) Araneae spider ?

Anthicus crinitus Anthicidae Coleoptera antlike beetle N?

Aulacoderus canariensis Anthicidae Coleoptera antlike beetle E

Stricticollis tobias Anthicidae Coleoptera antlike beetle N?

Phrissotrichium tubuliferum Brentidae Coleoptera weevil E

Acmaeodera cisti Buprestidae Coleoptera jewel beetle E

Malthinus mutabilis Cantharidae Coleoptera soldier beetle E

Orthomus berytensis Carabidae Coleoptera ground beetle N?

Aphthona paivana Chrysomelidae Coleoptera leaf beetle E

Cryptocephalus nubigena Chrysomelidae Coleoptera leaf beetle E

Longitarsus kleiniiperda Chrysomelidae Coleoptera leaf beetle E

Canariclerus paivae Cleridae Coleoptera checkered beetle E

Chilocorus renipustulatus Coccinellidae Coleoptera ladybeetle N

Coccinellidae sp. 1 Coccinellidae Coleoptera ladybeetle ?

Coccinellidae sp. 1 (obs) Coccinellidae Coleoptera ladybeetle ?

Coccinellidae sp. 3 (obs) Coccinellidae Coleoptera ladybeetle ?

Coccinellidae sp. 6 Coccinellidae Coleoptera ladybeetle ?

Rodolia cardinalis Coccinellidae Coleoptera ladybeetle I

Curculionidae sp. 1 Curculionidae Coleoptera beetle ?

Acalles argillosus Curculionidae Coleoptera weevil E

Aphanarthrum bicinctum Curculionidae Coleoptera weevil N

Aphanarthrum bicolor Curculionidae Coleoptera weevil N

Mesites fusiformis Curculionidae Coleoptera weevil E

Scolytinae sp. Curculionidae Coleoptera bark beetle ?

Cryptolestes  sp.1 LaemophloeidaeColeoptera grain beetle N?

Corticarina delicatula Latridiidae Coleoptera minute brown scavenger beetle E

Attalus pellucidus Malachiidae Coleoptera flower beetle E

Attalus ruficollis Melyridae Coleoptera flower beetle E

Meligethes  sp. 1 Nitidulidae Coleoptera pollen beetle ?

Anaspis proteus Scraptiidae Coleoptera false flower beetle N

Scymnus canariensis Coccinellidae Coleoptera ladybeetle E

Coleoptera sp. 1 Coleoptera beetle ?
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Agromyzidae sp. 1 Agromyzidae Diptera leaf-miner fly ?

Dilophus  hiemalis Bibionidae Diptera march fly E

Calliphora vicina Calliphoridae Diptera blow fly I

Cecidomyidae sp. 1 Cecidomyidae Diptera gall midge ?

Chironomidae sp. 2 Chironomidae Diptera non-biting midge N?

Chloropidae sp. 1 Chloropidae Diptera frit fly ?

Elachiptera bimaculata Chloropidae Diptera frit fly N?

Chrysotoxum triarcuatum Syrphidae Diptera hoverfly E

Eumerus  sp. 1 Syrphidae Diptera hoverfly ?

Melanostoma incompletum Syrphidae Diptera hoverfly E

Diptera sp. 2 (obs) Diptera fly ?

Entomobryomorpha sp. 1 Entomobryomorpha springtail ?

Cyphostethus tristriatus AcanthosomatidaeHemiptera shield bug N?

Cicadellidae sp. 1 Cicadellidae Hemiptera leafhopper ?

Cicadellidae sp. 2 Cicadellidae Hemiptera leafhopper ?

Cixiidae sp. 1 Cixiidae Hemiptera planthopper ?

Delphacidae sp. 1 Delphacidae Hemiptera planthopper ?

Issidae sp. 1 Issidae Hemiptera planthopper ?

Issus sp. 1 Issidae Hemiptera planthopper ?

Plinthisus  canariensis Lygaeidae Hemiptera bug N?

Miridae sp. 6 Miridae Hemiptera plant bug ?

Orthotylus  sp. 1 Miridae Hemiptera plant bug ?

Phylinae sp. 1 Miridae Hemiptera plant bug ?

Pentatomidae sp. 1 Pentatomidae Hemiptera stink bug ?

Pentatomidae sp. 2 Pentatomidae Hemiptera stink bug ?

Psyllidae sp. 1 Psyllidae Hemiptera jumping plant louse ?

Psyllidae sp. 2 Psyllidae Hemiptera jumping plant louse ?

Psyllidae sp. 3 Psyllidae Hemiptera jumping plant louse ?

Psyllidae sp. 4 Psyllidae Hemiptera jumping plant louse ?

Rhopalus  parumpunctatus Rhopalidae Hemiptera scentless plant bug N?

Aleyrodidae sp. 1 Aleyrodidae Hemiptera whitefly ?

Aphidae sp. 1 Hemiptera plant lice ?

Aphidoidea sp. 2 Hemiptera plant lice ?

Aphidoidea sp. 3 Hemiptera plant lice ?

Aphidoidea sp. 4 Hemiptera plant lice ?

Aphidoidea sp. 5 Hemiptera plant lice ?

Aphidoidea sp. 6 Hemiptera plant lice ?

Aphidoidea sp. 8 Hemiptera plant lice ?

Aphidoidea sp. 9 Hemiptera plant lice ?

Aphidoidea sp. 10 Hemiptera plant lice ?

Homoptera sp. 1 Hemiptera mealybug ?

Homoptera sp. 2 Hemiptera mealybug ?

Homoptera sp. 3 Hemiptera mealybug ?

Homoptera sp. 4 Hemiptera mealybug ?

Homoptera sp. 5 Hemiptera mealybug ?

Homoptera sp. 6 Hemiptera mealybug ?

Anthophora alluaudi Anthophoridae Hymenoptera bee E

Apis mellifera Apidae Hymenoptera honeybee N?

Lysiphlebus testaceipes Braconidae Hymenoptera wasp N

Aprostocetus  sp. 1 Eulophidae Hymenoptera wasp N?
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Camponotus carinatus Formicidae Hymenoptera carpenter ant E

Camponotus feai Formicidae Hymenoptera carpenter ant E

Camponotus ligniperdus Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 1 Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 3 Formicidae Hymenoptera carpenter ant E

Crematogaster alluaudi Formicidae Hymenoptera ant E

Formicidae sp. 1 Formicidae Hymenoptera ant ?

Lasius  sp. 1 Formicidae Hymenoptera ant ?

Linepithema humile Formicidae Hymenoptera Argentine ant I

Plagiolepis barbara Formicidae Hymenoptera ant N

Temnothorax  gracilicornis Formicidae Hymenoptera ant N?

Lasioglossum  sp. 1 Halictidae Hymenoptera bee ?

Entedoninae sp. 1 Eulophidae Hymenoptera wasp N?

Encyrtidae sp. 1 Encyrtidae sp. 1Hymenoptera wasp ?

Megaspilidae sp. 1 Megaspilidae Hymenoptera wasp N

Mesochorus velox Icheumonidae Hymenoptera wasp N?

Ommatoiulus moreleti Julidae Julida Portuguese millipede I

Eilema albicosta Arctiidae Lepidoptera moth N

Geometridae sp. 1 Geometridae Lepidoptera larva ?

Hyles tithymali Sphingidae Lepidoptera spurge hawk-moth N?

Lepidoptera sp. 1 Lepidoptera larva ?

Lepidoptera sp. 10 Lepidoptera larva ?

Lepidoptera sp. 11 Lepidoptera larva ?

Lepidoptera sp. 19 Lepidoptera larva ?

Lepidoptera sp. 20 Lepidoptera larva ?

Lepidoptera sp. 22 Lepidoptera larva ?

Lepidoptera sp. 23 Lepidoptera larva ?

Lepidoptera sp. 30 Lepidoptera larva ?

Neuroptera sp. 1 Neuroptera lacewing ?

Neuroptera sp. 2 Neuroptera lacewing ?

Phalangiinae sp. 5 Phalangiidae Opiliones harvestman N?

Orthoptera sp. 3 Orthoptera grasshopper ?

Psocoptera sp. 4 Psocoptera booklouse ?

Thysanoptera sp. 2 Thysanoptera thrips ?

Thysanoptera sp. 4 Thysanoptera thrips ?

Gastropoda sp. 5 snail ?

Larva sp. 2 larva ?

Larva sp. 3 larva ?

Larva sp. 8 larva ?

Larva sp. 12 larva ?

Larva sp. 14 larva ?

Larva sp. 15 larva ?

Jasminum odoratissimum

Species Family Order Common name Status

Acari sp. 7 Acari mite ?

Acari sp. 8 Acari mite ?

Acari sp. 10 Acari mite ?

Acari sp. 11 Acari mite ?
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Araneus bufo Araneidae Araneae orb-weaving spider E

Mangora acalypha Araneidae Araneae orb-weaving spider N?

Clubiona  sp. 1 Clubionidae Araneae sac spider ?

Nigma puella Dictynidae Araneae mesh-web weaver E

Micaria  sp. 1 Gnaphosidae Araneae ground spider N

Tenuiphantes  sp. 1 Linyphiidae Araneae sheet weaver ?

Tenuiphantes tenuis Linyphiidae Araneae sheet weaver I?

Oxyopes kraepelinorum Oxyopidae Araneae lynx spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Meta minima Tetragnathidae Araneae long-jawed orb weaver E

Kochiura aulica Theridiidae Araneae tangle-web spider N?

Paidiscura orotavensis Theridiidae Araneae tangle-web spider N

Misumena spinifera Thomisidae Araneae crab spider E

Synaema globosum Thomisidae Araneae carb spider N?

Araneae sp. 5 Araneae spider ?

Araneae sp. 6 Araneae spider ?

Araneae sp. 9 (obs) Araneae spider ?

Araneae sp. 17 Araneae spider ?

Aphanarthrum bicolor Curculionidae Coleoptera bark beetle N

Laparocerus tibialis Curculionidae Coleoptera weevil E

Attalus ruficollis Melyridae Coleoptera flower beetle E

Cephalogonia cerasina Melyridae Coleoptera flower beetle E

Anaspis proteus Scraptiidae Coleoptera false flower beetle N

Scymnus canariensis Coccinellidae Coleoptera ladybeetle E

Empididae sp. 1 Empididae Diptera dagger fly ?

Eristalis tenax Syrphidae Diptera hoverfly N?

Ceratitis  capitata Tephritidae Diptera fruit fly I

Thereva occulta Therevidae Diptera stiletto fly E

Diptera sp. 4 (obs) Diptera fly ?

Diptera sp. 7 (obs) Diptera fly ?

Cixiidae sp. 1 Cixiidae Hemiptera planthopper ?

Delphacidae sp. 1 Delphacidae Hemiptera planthopper ?

Issidae sp. 1 Issidae Hemiptera planthopper ?

Plinthisus  canariensis Lygaeidae Hemiptera bug N?

Phylinae sp. 1 Miridae Hemiptera plant bug ?

Rhopalus  parumpunctatus Rhopalidae Hemiptera scentless plant bug N?

Homoptera sp. 4 Hemiptera mealybug ?

Homoptera sp. 6 Hemiptera mealybug ?

Melanocoryphus superbus Lygaeidae Hemiptera bug N?

Anthophora alluaudi Anthophoridae Hymenoptera bee E

Osmia sp. 1 Megachilidae Hymenoptera bee N?

Apis mellifera Apidae Hymenoptera honeybee N?

Bombus canariensis Apidae Hymenoptera bumblebee E

Aprostocetus  sp. 1 Eulophidae Hymenoptera wasp N?

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Formicidae sp. 3 (obs) Formicidae Hymenoptera ant ?

Linepithema humile Formicidae Hymenoptera Argentine ant I

Plagiolepis barbara Formicidae Hymenoptera ant N

Temnothorax  gracilicornis Formicidae Hymenoptera ant N?

Lasioglossum  sp. 1 Halictidae Hymenoptera bee ?
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Chrysolampus rufitarsis Perilampidae Hymenoptera wasp N

Platygastridae sp. 1 Platygastridae Hymenoptera wasp N?

Eupelmus sp. 1 Eulophidae Hymenoptera wasp N

Aphelinidae sp. 1 Aphelinidae Hymenoptera wasp ?

Opius sp. 1 Braconidae Hymenoptera wasp N?

Opius sp. 2 Braconidae Hymenoptera wasp N?

Cotesia  sp. 2 Braconidae Hymenoptera wasp ?

Cotesia  sp. 1 Braconidae Hymenoptera wasp ?

Eilema albicosta Arctiidae Lepidoptera moth N

Lepidoptera sp. 2 Lepidoptera larva ?

Lepidoptera sp. 5 Lepidoptera larva ?

Lepidoptera sp. 13 Lepidoptera larva ?

Lepidoptera sp. 14 Lepidoptera larva ?

Lepidoptera sp. 24 Lepidoptera larva ?

Lepidoptera sp. 25 Lepidoptera larva ?

Neuroptera sp. 2 Neuroptera lacewing ?

Oranmorpha guerinii ParadoxosomatidaePolydesmida millipede I?

Thysanoptera sp. 2 Thysanoptera thrips ?

Lepidotera sp. 8 Lepidoptera larva ?

Aphidae sp. 1 Hemiptera plant lice ?

Larva sp. 5 larva ?

Larva sp. 6 larva ?

Larva sp. 7 larva ?

Larva sp. 9 larva ?

Kleinia neriifolia

Species Family Order Common name Status

Acari sp. 6 Acari mite ?

Acari sp. 9 Acari mite ?

Araneus bufo Araneidae Araneae orb-weaving spider E

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Nigma puella Dictynidae Araneae mesh-web weaver E

Tenuiphantes tenuis Linyphiidae Araneae sheet weaver I?

Philodromus punctigerus Philodromidae Araneae running crab spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Kochiura aulica Theridiidae Araneae tangle-web spider N?

Paidiscura orotavensis Theridiidae Araneae tangle-web spider N

Synaema globosum Thomisidae Araneae carb spider N?

Xysticus  sp. 1 Thomisidae Araneae crab spider ?

Araneae sp. 4 (obs) Araneae spider ?

Araneae sp. 6 Araneae spider ?

Araneae sp. 14 (obs) Araneae spider ?

Araneae sp. 19 (obs) Araneae spider ?

Cryptocephalus nubigena Chrysomelidae Coleoptera leaf beetle E

Longitarsus kleiniiperda Chrysomelidae Coleoptera leaf beetle E

Coccinellidae sp. 1 Coccinellidae Coleoptera ladybeetle ?

Coccinellidae sp. 2 (obs) Coccinellidae Coleoptera ladybeetle ?

Acalles argillosus Curculionidae Coleoptera weevil E

Aphanarthrum bicolor Curculionidae Coleoptera bark beetle N

Brachyderes rugatus Curculionidae Coleoptera weevil E
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Mesites fusiformis Curculionidae Coleoptera weevil E

Cryptolestes  sp.1 LaemophloeidaeColeoptera grain beetle N?

Corticarina delicatula Latridiidae Coleoptera minute brown scavenger beetle E

Attalus pellucidus Malachiidae Coleoptera flower beetle E

Meligethes  sp. 1 Nitidulidae Coleoptera pollen beetle ?

Scymnus canariensis Coccinellidae Coleoptera lady bug E

Agromyzidae sp. 3 Agromyzidae Diptera leaf-miner fly ?

Chironomidae sp. 6 Chironomidae Diptera non-biting midge N?

Cicadellidae sp. 4 Cicadellidae Hemiptera leafhopper ?

Issidae sp. 1 Issidae Hemiptera planthopper ?

Issus sp. 1 Issidae Hemiptera planthopper ?

Spilostethus pandurus Lygaeidea Hemiptera bug N?

Dictyla  sp. 1 Tingidae Hemiptera bug N?

Rhopalus  parumpunctatus Rhopalidae Hemiptera scentless plant bug N?

Aphidoidea sp. 2 Hemiptera plant lice ?

Aphidoidea sp. 9 Hemiptera plant lice ?

Homoptera sp. 5 Hemiptera mealybug ?

Camponotus  sp. 1 Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Crematogaster alluaudi Formicidae Hymenoptera ant E

Lasius  sp. 1 Formicidae Hymenoptera ant ?

Linepithema humile Formicidae Hymenoptera Argentine ant I

Plagiolepis barbara Formicidae Hymenoptera ant N

Platygaster sp. 1 Platygastridae Hymenoptera wasp N?

Aceroteta sp. 1 Platygastridae Hymenoptera wasp N?

Hymenoptera sp. 11 Hymenoptera ?

Opius sp. 1 Braconidae Hymenoptera wasp N?

Opius sp. 2 Braconidae Hymenoptera wasp N?

Geometridae sp. 1 (obs) Geometridae Lepidoptera larva ?

Geometridae sp. 3 Geometridae Lepidoptera larva ?

Lepidoptera sp. 1 Lepidoptera larva ?

Lepidoptera sp. 2 Lepidoptera larva ?

Lepidoptera sp. 3 Lepidoptera larva ?

Lepidoptera sp. 5 Lepidoptera larva ?

Lepidoptera sp. 7 Lepidoptera larva ?

Lepidoptera sp. 9 Lepidoptera larva ?

Lepidoptera sp. 12 Lepidoptera larva ?

Lepidoptera sp. 24 Lepidoptera larva ?

Lepidoptera sp. 29 Lepidoptera larva ?

Neuroptera sp. 2 Neuroptera lacewing ?

Orthoptera sp. 2 Orthoptera grasshopper ?

Psocoptera sp. 4 Psocoptera booklouse ?

Thysanoptera sp. 1 Thysanoptera thrips ?

Thysanoptera sp. 2 Thysanoptera thrips ?

Gastropoda sp. 2 snail ?

Gastropoda sp. 7 snail ?

Gastropoda sp. 9 snail ?

Larva sp. 11 larva ?
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Monanthes icterica

Species Family Order Common name Status

Acari sp. 2 Acari mite ?

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?
Plinthisus  canariensis Lygaeidae Hemiptera bug N?

Monanthes laxiflora

Species Family Order Common name Status

Acari sp. 13 Acari mite ?

Acari sp. 14 Acari mite ?

Acari sp. 17 Acari mite ?

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Linyphiidae sp. 1 Linyphiidae Araneae sheetweaver ?

Linyphiidae sp. 2 Linyphiidae Araneae sheetweaver ?

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Salticidae sp. 3 Salticidae Araneae jumping spider ?

Paidiscura orotavensis Theridiidae Araneae tangle-web spider N

Araneae sp. 10 Araneae spider ?

Araneae sp. 15 Araneae spider ?

Roccella  sp. 1 Roccellaceae Arthoniales lichen N?

Cicadellidae sp. 1 Cicadellidae Hemiptera leafhopper ?

Homoptera sp. 6 Hemiptera mealybug ?

Homoptera sp. 7 Hemiptera mealybug ?

Melanocoryphus superbus Lygaeidae Hemiptera bug N?

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Dolichoiulus axeli Julidae Julida millipede E

Phalangiinae sp. 3 Phalangiidae Opiliones harvestman N?

Psocoptera sp. 4 Psocoptera booklouse ?

Opuntia ficus-barbarica

Species Family Order Common name Status

Araneus bufo Araneidae Araneae orb-weaving spider E

Kochiura aulica Theridiidae Araneae tangle-web spider N?

Cyrtophora citricola Araneidae Araneae orb-weaving spider I?

Zygiella minima Araneidae Araneae orb-weaving spider E

Lathys dentichelis Dictynidae Araneae mesh-web weaver N?

Microlinyphia johnsoni Linyphiidae Araneae spider N?

Oecobius  sp. 1 Oecobiidae Araneae wall spider ?

Oxyopes kraepelinorum Oxyopidae Araneae lynx spider E

Philodromus punctigerus Philodromidae Araneae running crab spider E

Philodromus  sp. 1 Philodromidae Araneae running crab spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Olios canariensis Sparassidae Araneae huntsman spider E

Argyrodes argyrodes Theridiidae Araneae tangle-web spider N?

Paidiscura orotavensis Theridiidae Araneae tangle-web spider N

Xysticus  sp. 2 Thomisidae Araneae crab spider ?

Araneae sp. 1 (obs) Araneae spider ?

Araneae sp. 3 Araneae spider ?

Araneae sp. 4 Araneae spider ?

Araneae sp. 16 Araneae spider ?
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Araneae sp. 18 Araneae spider ?

Aulacoderus canariensis Anthicidae Coleoptera antlike beetle E

Lepidapion curvipilosum Brentidae Coleoptera weevil E

Malthinus mutabilis Cantharidae Coleoptera soldier beetle E

Chrysolina costalis Chrysomelidae Coleoptera leaf beetle E

Longitarsus kleiniiperda Chrysomelidae Coleoptera leaf beetle E

Aphanarthrum bicinctum Curculionidae Coleoptera beetle N

Herpisticus eremita Curculionidae Coleoptera weevil E

Mesites fusiformis Curculionidae Coleoptera weevil E

Cryptolestes  sp.1 LaemophloeidaeColeoptera grain beetle N?

Anaspis proteus Scraptiidae Coleoptera false flower beetle N

Scymnus canariensis Coccinellidae Coleoptera ladybeetle E

Chironomidae sp. 2 Chironomidae Diptera non-biting midge N?

Chloropidae sp. 1 Chloropidae Diptera frit fly ?

Sapromyza  sp. 1 Lauxaniidae Diptera fly E

Muscidae sp. 1 Muscidae Diptera house fly ?

Solva  sp. 1 Xylomyidae Diptera wood soldier fly ?

Diptera sp. 3 (obs) Diptera fly ?

Diptera sp. 5 (obs) Diptera Diptera ?

Diptera sp. 8 (obs) Diptera fly ?

Diptera sp. 9 (obs) Diptera fly ?

Diptera sp. 10 (obs) Diptera fly ?

Entomobryomorpha sp. 3 Entomobryomorpha springtail ?

Cyphostethus tristriatus AcanthosomatidaeHemiptera shield bug N?

Plinthisus  canariensis Lygaeidae Hemiptera bug N?

Dictyla  sp. 1 Tingidae Hemiptera bug N?

Coccoidea sp. 2 Hemiptera scale insect ?

Coccoidea sp. 3 Hemiptera scale insect ?

Melanocoryphus superbus Lygaeidae Hemiptera bug N?

Chrysis  sp. 1 Chrysididae Hymenoptera wasp N

Hylaeus  sp. 1 Colletidae Hymenoptera yellow-faced bee ?

Ancistrocerus haematodes Eumenidae Hymenoptera solitary wasp N

Camponotus  sp. 1 Formicidae Hymenoptera carpenter ant E

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Crematogaster alluaudi Formicidae Hymenoptera ant E

Linepithema humile Formicidae Hymenoptera Argentine ant I

Plagiolepis barbara Formicidae Hymenoptera ant N

Temnothorax  gracilicornis Formicidae Hymenoptera ant N?

Oniscidae sp. 1 (obs) Oniscidae Isopoda woodlouse ?

Oniscidae sp. 1 Oniscidae Isopoda woodlouse ?

Oniscidae sp. 3 Oniscidae Isopoda woodlouse ?

Ommatoiulus moreleti Julidae Julida Portuguese milliped I

Evernia  sp. 1 Parmeliaceae Lecanorales oakmoss (lichen) N?

Palpita unionalis Crambidae Lepidoptera jasmine moth N?

Lepidoptera sp. 2 Lepidoptera butterfly ?

Lepidoptera sp. 4 Lepidoptera larva ?

Phalangiinae sp. 4 Phalangiidae Opiliones harvestman N?

Decay fungus sp. 1 Polyporales? decay fungus ?

Psocoptera sp. 2 Psocoptera booklouse ?

Psocoptera sp. 4 Psocoptera booklouse ?
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Chalcides viridanus Scincidae Squamata West Canary skink E

Xanthoria  sp. 1 Teloschitaceae Theloschistales orange lichen N?

Zygentoma  sp. 1  (obs) Zygentoma silverfish ?

Acari sp. 8 mite ?

Angiosperm sp. 1 seedling ?

Gastropoda sp. 1 snail ?

Gastropoda sp. 1 (obs) snail ?

Gastropoda sp. 4 snail ?

Gastropoda sp. 6 snail ?

Gastropoda sp. 7 snail ?

Gastropoda sp. 8 snail ?

Larva sp. 3 larva ?

Thysanoptera sp. 4 thrips ?

Sonchus acaulis

Species Family Order Common name Status

Acari sp. 1 Acari mite ?

Acari sp. 2 Acari mite ?

Acari sp. 6 Acari mite ?

Acari sp. 11 Acari mite ?

Zygiella minima Araneidae Araneae orb-weaving spider E

Cheiracanthium canariense Miturgidae Araneae spider E

Macaroeris nidicolens Salticidae Araneae jumping spider N?

Theridion musivivum Theridiidae Araneae tangle-web spider N?

Theridion melanurum Theridiidae Araneae tangle-web spider N?

Misumena spinifera Thomisidae Araneae crab spider E

Araneae sp. 5 (obs) Araneae spider ?

Araneae sp. 8 Araneae spider ?

Araneae sp. 10 (obs) Araneae spider ?

Araneae sp. 15 (obs) Araneae spider ?

Araneae sp. 16 (obs) Araneae spider ?

Blattodea sp. 1 Blattaria cockroach ?

Anobiidae sp. 1 Anobiidae Coleoptera wood borer ?

Anobiidae sp. 2 Anobiidae Coleoptera wood borer ?

Aulacoderus canariensis Anthicidae Coleoptera antlike beetle E

Deroplia albida Cerambycidae Coleoptera longhorn beetle E

Bruchidius wollastoni Chrysomelidae Coleoptera leaf beetle E

Longitarsus kleiniiperda Chrysomelidae Coleoptera leaf beetle E

Cryptophagus laticollis CryptophagidaeColeoptera fungus beetle N?

Brachyderes rugatus Curculionidae Coleoptera weevil E

Attalus pellucidus Malachiidae Coleoptera flower beetle E

Attalus ruficollis Melyridae Coleoptera flower beetle E

Dasytinae sp. 1 Melyridae Coleoptera flower beetle ?

Meligethes  sp. 1 Nitidulidae Coleoptera pollen beetle ?

Dermaptera sp. 1 Dermaptera earwig ?

Agromyzidae sp. 2 Agromyzidae Diptera leaf-miner fly ?

Chloropidae sp. 1 Chloropidae Diptera frit fly ?

Scatopsidae sp. 1 Scatopsidae Diptera dung midge ?

Anthocoridae sp. 1 Anthocoridae Hemiptera flower bug ?

Issidae sp. 1 Issidae Hemiptera planthopper ?
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Melanocoryphus superbus Lygaeidae Hemiptera bug N?

Lasioglossum  sp. 1 Halictidae Hymenoptera bee ?

Hylaeus hohmanni Colletidae Hymenoptera bee E

Camponotus  sp. 2 Formicidae Hymenoptera carpenter ant E

Crematogaster alluaudi Formicidae Hymenoptera ant E

Formicidae sp. 4 (obs) Formicidae Hymenoptera ant ?

Lasius  sp. 1 Formicidae Hymenoptera ant ?

Plagiolepis barbara Formicidae Hymenoptera ant N

Platygastridae sp. 1 Platygastridae Hymenoptera wasp N?

Dolichoiulus axeli Julidae Julida millipede E

Ommatoiulus moreleti Julidae Julida Portuguese millipede I

Gonepteryx rhamni Pieridae Lepidoptera butterfly E

Lepidoptera sp. 1 Lepidoptera larva ?

Lepidoptera sp. 2 Lepidoptera larva ?

Lepidoptera sp. 19 Lepidoptera larva ?

Lepidoptera sp. 26 Lepidoptera larva ?

Phalangiinae sp. 1 Phalangiidae Opiliones harvestman N?

Phalangiinae sp. 2 Phalangiidae Opiliones harvestman N?

Orthoptera sp. 2 Orthoptera grasshopper ?

Thysanoptera sp. 3 Thysanoptera thrips ?

Thysanoptera sp. 6 Thysanoptera thrips ?

Gastropoda sp. 8 snail ?

(obs):  Observed, but not sampled.

Status & taxonomy: Arechavaleta, M. Rodríguez, S., Zurita, N. & García, A. (coord.). 2010

 Lista de especies silvestris de Canarias. 2009. Gobierno de Canarias.
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