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Appendix S1 Definitions of the metrics used in this study to describe network

structure.

Network level parameters:

(1) Species richness. Total number of plants and animals in the bipartite
network.

(2) Connectance. Realized proportion of possible links: sum of links divided by
number of cells in the matrix (the latter being the product between the
number of higher trophic level species —animals, in our case- and the
number of lower trophic level species —plants, in our case).

(3) Interaction asymmetry (or interaction strength asymmetry). Difference
between the interaction strength (i.e. the relative frequency) of each animal
species i on each plant species j and its reverse from the plant perspective,
standardized by the sum of interaction strength values of species i on j and
of species j on i (Bascompte et al. 2006; extended by Blithgen 2010).
Values vary between -1 and 1, where positive values indicate a high
dependence of animal on plant species and negative values indicate the
opposite. Given that this variable, by its mathematical definition, is closely
associated with web asymmetry, this correlation is accounted with null
models (see further details in Blithgen 2010). Thus, for each network in the
data set, we computed 1000 randomized interaction matrices simulated with
the Patefield algorithm, which randomly redistributes interaction events
among all cells of the matrix while holding the number of interaction events

per species constant. Thus, web asymmetries were held constant in all



simulated networks, while interactions were reallocated between pairs of
species according to species interaction frequencies. The difference
between observed asymmetries of interaction strength and the mean
asymmetry of interaction strength across the 1000 simulations gives the null-
model-corrected asymmetry of interaction strength.

(4) Interaction evenness (IE), a measure of the uniformity of interactions
between species in a network, based on Shannon’s evenness (Tylianakis et
al. 2007). An uneven network has a high skewness in the distribution of
interaction weights. It ranges from 0 (completely uneven) to 1 (completely
uniform).

(5) Network specialization H,' (Bluthgen et al. 2006). Measure of the level of
network selectiveness, is also derived from Shannon entropy and is related
to weighted specialization (d’) across all species. It ranges between 0
(opportunistic, high niche overlap) and 1 (selective, high niche
differentiation).

(6) Weighted NODF (WNODF; Weighted Nestedness based on Overlap and
Decreasing Fill; Almeida-Neto & Ulrich 2011), a measure of the degree of
nestedness for quantitative data. Networks are nested if those species with
fewer interactions are preferentially associated with a subset of species that
interact with the most connected ones. It ranges from 0 (not nested network)
to 100 (highly nested network). The significance of WNODF was tested by
comparing it with that obtained from 1000 randomized networks constrained
by the total abundances of each row and column as the empirical one; we

used the null model rc, which assigns individuals to matrix cells proportional



to observed row and column abundance totals until, for each row and
column, total abundances are reached.

(7) Modularity (M), refers to the existence of subsets (modules) of more closely
interacting species with relatively few or no interactions to other subsets
(Guimera et al. 2010). It was obtained with the software MODULAR

(Marquitti et al. 2014).

Species level parameters:

(8) Species specialization for plants (d,p) and animals (d-.;) (Bluthgen et al.
2006) gives levels of specialization of each species, accounting for the
available resources provided by the interaction partners (calculated as
marginal totals in the matrix). This index increases with the deviation from
random selection of the available interaction partners based on their
abundance. Thus, a pollinator species, for example, that visits flowering
plant species proportionally to their availability in the community is
considered generalized, while a species that visits rare plants
disproportionately is considered specialized. It is actually an index of
selectivity, thus we could call the ‘generalized’ species as ‘opportunistic’ and
the ‘specialized’ species as ‘selective’. Note that a particular species can be
opportunistic in one community but selective in another one, depending on
the abundance of its partners.

(9) Species strength. The strength of an animal species (st’y) is defined as the
sum of dependencies of the plants relying on the particular pollinator,
whereas the strength of a plant (st’) is the sum of dependencies of the

pollinators relying on the particular plant species (Bascompte et al. 2006).



We calculated the dependence of a pollinator species on a particular plant
species by dividing the number of visits of that pollinator to that plant by the
total number of pollinator visits that plant receives. Conversely, the
dependence of a plant species on a particular pollinator species is obtained
by dividing the number of times the pollinator visited the plant by the total

number of visits of that pollinator species to plants in the community.
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Table S1 Complete list of flowering species observed in this study, including
origin, overall number of observed visits per plat species and estimated flower

abundance (calculated by multiplying the mean number of flowers on two

individuals per transect by the total number of individuals counted along the
transects). The eight plant species that have not received any recorded visit
during the censuses are marked with an asterisk.

Total observed

Total estimated

Family Species Origin number of visits flower abundance
Acanthaceae Blechum pyramidatum Native 7 939
Acanthaceae Justicia galapagana Endemic 11 246
Amaranthaceae  Alternanthera echinocephala Native 93 162387
Apocvnaceae Catharanthus roseus Introduced 10 666
Apocvnaceae Vallesia glabra Native 42 3536
Asteraceae Acmella sodiroi Introduced 60 1756
Asteraceae Adenostemma platvohvllum  Introduced 72 55249
Asteraceae Ageratum convzoides Native 98 914977
Asteraceae Bidens pilosa Questionable Native 564 281940
Asteraceae Blainvillea dichotoma Native 107 549070
Asteraceae Centraterum punctatum* Introduced 0 28
Asteraceae Convza canadensis Introduced 2 3000
Asteraceae Eclipta prostrata Native 17 623
Asteraceae Jaegeria gracilis Endemic 339 169159
Asteraceae Macraea laricifolia Endemic 53 60330
Asteraceae Porophvllum ruderale Introduced 55 5855
Asteraceae Pseudelephantopus spiralis Introduced 135 60906
Asteraceae Scalesia pedunculata Endemic 292 12505
Asteraceae Sonchus oleraceus* Introduced 0 23
Asteraceae Svnedrella nodiflora Introduced 1 3362
Boraginaceae Cordia leucophlvctis Endemic 435 156645
Boraginaceae Cordia lutea Native 300 108473
Boraginaceae Heliotropium angiospermum  Native 164 68879
Boraginaceae Tournefortia psilostachva Native 10 2838
Boraginaceae Tournefortia pubescens Endemic 137 285522
Boraginaceae Tournefortia rufo-sericea Endemic 221 139789
Brassicaceae Lepidium virginicum Introduced 12 4900
Burseraceae Bursera graveolens Native 8 23700
Cactaceae Opuntia echios Endemic 76 967
Caesalpinaceae Parkinsonia aculeata Native 156 9339
Caesalpinaceae Senna obtusifolia Introduced 3 830
Caesalpinaceae Senna occidentalis Native 25 1074
Carvophvllaceae  Drvmaria cordata Native 21 27924
Celastraceae Mavtenus octogona Native 1162 140110
Commelinaceae = Commelina diffusa Native 24 3066
Commelinaceae  Tradescantia fluminensis Introduced 2 56
Convolvulaceae Evolvulus convolvuloides Native 11 48341
Convolvulaceae Evolvulus simplex Native 2 816
Convolvulaceae Ipomoea nil Introduced 11 1374
Convolvulaceae Inpomoea triloba Native 106 17911
Convolvulaceae Merremia aegvptia Native 31 24081
Cucurbitaceae Cucumis dipsaceus Introduced 11 569
Cucurbitaceae Momordica charantia Introduced 93 16371
Euphorbiaceae Croton scouleri Endemic 378 250401
Euphorbiaceae Hippomane mancinella Native 27 64125
Fabaceae Crotalaria pumila* Native 0 7
Fabaceae Crotalaria retusa Introduced 3 377
Fabaceae Desmodium glabrum Questionable Native 2 1460
Fabaceae Desmodium incanum Questionable Native 14 1580
Fabaceae Desmodium intortum Questionable Native 27 8016
Fabaceae Fabaceae ? 1 1104
Fabaceae Galactia striata Native 83 3042
Fabaceae Rhvnchosia minima Native 271 58611
Fabaceae Tephrosia cinerea Native 35 844
Fabaceae Vigna luteola Native 7 115
Hvpoxidaceae Hvpoxis decumbens Native 20 534
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Table S2 Complete list of flower visitors found in this study, including origin and
the overall number of observed visits per animal species.

Total observed

Class Order Species Origin visits
Aves Passeriformes Dendroica petechia Endemic 2
Aves Passeriformes Geospiza fuliginosa Endemic 8
Aves Passeriformes Geospiza scandens Endemic 3
Entognatha Collembola Entomobrvidae sp. 1 1
Insecta Coleoptera Acanthoscelides fuscomaculatus  Endemic 4
Insecta Coleoptera Acanthoscelides manlevi Native 1
Insecta Coleoptera Acanthoscelides rossi Endemic 15
Insecta Coleoptera Amblvcerus galapagoensis Native 1
Insecta Coleoptera Brentus volvulus Introduced 1
Insecta Coleoptera Calosoma so. 5
Insecta Coleoptera Coccidophilus sp.1 5
Insecta Coleoptera Coccinellidae sp. 1 1
Insecta Coleoptera Coccinellidae sp. 2 1
Insecta Coleoptera Conotelus sp. Introduced 5
Insecta Coleoptera Cvcloneda sanguinea Native 11
Insecta Coleoptera Diomus anthonv Native 1
Insecta Coleoptera Dipropus puberulus Native 1
Insecta Coleoptera Galapaganus ashlocki Endemic 1
Insecta Coleoptera Galerucinae sp. 1 1
Insecta Coleoptera Hvpasclera collenetti Endemic 15
Insecta Coleoptera Longitarsus galapagoensis Endemic 3
Insecta Coleoptera Minographus sp. 2
Insecta Coleoptera Mordellistena galapagoensis Endemic 6
Insecta Coleoptera Mvochrous especies 1
Insecta Coleoptera Mvochrous sp. Questionable Native 1
Insecta Coleoptera Ormiscus variegatus Endemic 2
Insecta Coleoptera Phvsorhinus galapagoensis Endemic 1
Insecta Coleoptera Rodolia cardinalis Introduced 3
Insecta Coleoptera Scutobruchus ceratioborus Native 2
Insecta Coleoptera Sennius falcatus Native 3
Insecta Coleoptera Thermonectus basillaris Endemic 3
Insecta Coleoptera Xvleborus spinulosus Questionable Native 1
Insecta Diptera Allograpta splendens Endemic 135
Insecta Diptera Anastrepha fraterculus Introduced 13
Insecta Diptera Asteiidae sp. 4 6
Insecta Diptera Campiglossa crockeri Endemic 5
Insecta Diptera Cecidomviidae sp.1 2
Insecta Diptera Chloropidae sbp. 6
Insecta Diptera Chloropidae sp. 2 3
Insecta Diptera Chrvsanthrax primitivus Endemic 9
Insecta Diptera Chrvsomva albiceps Introduced 11
Insecta Diptera Chrvsomvia sp. 1 2
Insecta Diptera Cochliomvia macellaria Introduced 5
Insecta Diptera Cvmoninus notabilis Questionable Native 4
Insecta Diptera Cvrtoneuropsis rescita Introduced 1
Insecta Diptera Dasvhelea mutabilis Questionable Native 30
Insecta Diptera Dasvhelea sp. 3
Insecta Diptera Drosophila sp. 4
Insecta Diptera Drosophila sp. 1 3
Insecta Diptera Drosophilidae sp.1 1
Insecta Diptera Forcipomvia sp. 1 1
Insecta Diptera Hvphantrophaga sp. Introduced 4
Insecta Diptera Leia sp. 3
Insecta Diptera Lepidanthrax tinctus Introduced 7
Insecta Diptera Limonia galapagoensis Endemic 42
Insecta Diptera Limonia sp. 1 182
Insecta Diptera Liohippelates sp. 1
Insecta Diptera Liohippelates sp.1 10
Insecta Diptera Lonchaeidae sp. 1 1
Insecta Diptera Lucilia pionia Endemic 3
Insecta Diptera Lucilia sp. 1 27
Insecta Diptera Mvcetophilidae sp.1 6
Insecta Diptera Nemotelus albiventris Endemic 3
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Figure S1. lllustration of the entire pollination network, comprising data from the two islands (Santa Cruz and San Cristobal), the
three habitats (arid, transition and humid zones) and the two seasons (hot and cold). Data from 2010 and 2011 are also pooled.
Plant species are depicted at the bottom of the network whereas pollinators are at the superior part of it. Alien (A) plants and their
links are represented in red colour to illustrate the magnitude of the interactions in which they are involved, whereas endemic (Nze)

and non-endemic natives (Nt) are represented in black and gray colour, respectively.




Figure S2. Mean (+ 1 S.E.) of network metrics showing differences between the two
seasons across habitats for each study island in the hot season of 2011. Data on
interaction evenness (IE) are shown for comparison with data from Figure 2 (2010
data), although differences across habitats were not significant this year. For each

island, bars with the same letters indicate no differences across habitats (P > 0.05).
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Figure S3. Mean (+ 1 S.D.) of the species-level parameters analysed in this study, for both pollinators and plants, showing differences among
species from different habitats for the two islands, and the two seasons of 2010. Bars with the same letters on each graph indicate no

differences across habitats (P > 0.05).
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