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Abstract

The Magellanic sub-Antarctic ecoregion of southern Chile represents one of the last remaining pristine areas on Earth, but
there are knowledge gaps concerning the biodiversity and interactions of the regions’ flora and fauna. Non-native insect
species like Bombus terrestris and Vespula vulgaris are known to have detrimental influence on native populations through
competition for resources/nesting habitat, larvae predation, and foreign pathogen introduction. However, their interactions with
the native and non-native plants in the region and between introduced species are unknown. This study highlights the
importance of further investigations documenting the region’s biodiversity, native and non-native species interactions, and
local pollinators.
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A.

Insect species

Bombus terrestris*
Calliphora spp.
Chilicola chalcidiformis

Diptera sp.

Eristalis croceimaculata

Hydropsyche sp.

Noctuidae sp.

Platycheirus fenestrata

Syrphidae spp.

Syrphus octomaculatus
Tatochila theodice

Yramea cytheris

Plant species

Armeria curvifolia

Bella perennis*
Brassica rapa*
Hypochaeris radicata
Leucanthemum vulgare*
Lupinus polyphyllus
Oxalis enneaphylla
Senecio humifusus
Symphoricarpos albus

Taraxacum officinale*

Unknown bee spp. Trifolium repens*®
B.
Order/Family Lower Classification Yendegaia Puerto Floral Hosts
Williams
Hymenoptera
Apidae Bombus terrestris X X T. officinale, H. radicata
Colletidae Chilicola chalcidiformis X X T. officinale*, T. repen, S. albus, L.
polyphyllus
Unknown black bees X X T. officinale*, T. repens
Diptera
Calliphoridae Calliphora spp. X X O. enneaphylla, T. officinale
Syrphidae Eristalis croceimaculata X X T.officinale, T. repens, L. vulgare,
H. radicata, B. perennis
Syrphidae Platycheirus fenestrata X T. officinale, T. repens
Syrphidae Syrphus octomaculatus X T. officinale, T. repens
Syrphidae Syrphidae sp. X B. rapa
Muscoidea spp X X L. vulgare, Senecio humifusus
Lepidoptera
Nymphalidae Yramea cytheris X X T. officinale, T. repens
Pieridae Tatochile theodice X T. officinale, T. repens
Trichoptera
Hydropsychidae  Hydropsyche sp. X Ameria curvifolia

Figure 1. Observed sub-Antarctic floral visitation map and list of floral visitors:

A. Preliminary network depicting connections between floral visitors (insects) and their floral hosts (plants) from observations

taken during a two-week field intensive survey from January 15%-1
region of Chile. On the visitation map, yellow circles represent insect taxa, green squares represent plant taxa, and any lines
connecting them indicate that at least one interaction between those two groups was observed. Interactions between the same
insect and plant taxa may have been observed multiple times. * Denotes introduced plant and insect taxa. Photos show: a)

Gth

, 2024 (austral summer) in the Magellanic sub-Antarctic
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Syrphus octomaculatus visiting Taraxacum officinale, b) Noctuidae sp. visiting Senecio humifusus, c) Chilicola chalcidiformis
visiting Taraxacum officinale, d) Muscoidea sp. visiting Leucanthemum vulgare, e) Eristalis croceimaculata visiting
Taraxacum officinale. Photo credit: Jonathan Lautenbach (c, d) and Carmen Burkett (a, b, e). B. Floral visiting insects
observed, the locations in which they were observed, and their recorded floral hosts.

Description

The Magallanes region represents a unique ecosystem and one of the last pristine habitats in the world. It contains a wealth of
native biodiversity, but also includes areas where many non-native plants and animals have been introduced (Armesto et al.
2009, Rendoll-Carcamo et al. 2017, Rendoll-Carcamo et al. 2020, Rosenfeld et al. 2023). In at least some cases, these
introduced invaders are harmful and rapidly spreading to the point that native species are disappearing (Rendoll-Carcamo et al.
2017, Rendoll-Carcamo et al. 2020). However, there does not currently exist a full survey of the current diversity of the region,
particularly in regard to insects, or any analysis of the full effects of these non-native introductions. Also, due to the
remoteness of the area and the relative recent presence of some invasive species such as the Buff-Tailed Bumblebee (Bombus
terrestris), there is a lack of information regarding the interactions between native species and non-native species.

In addition, given the rapid expansion of human settlements in the area, many natural areas are being converted to novel
ecosystems, which could result in a rise of dark diversity (Larson et al. 2014, Nichter & Gregory 2018). Dark diversity
represents biodiversity that is supported by what are often marginal or heavily impacted areas outside of monitored reserves.
This could be, for example, in the form of gardens, prairie strips around agricultural fields, roadside habitat, or urban green
spaces. A more insidious form of dark diversity may also be occurring when these marginal areas promote the persistence of
non-native or potentially invasive species. For example, clover (Trifolium sp.) and dandelions (Taraxacum sp.) growing along
roadsides and in yards and the Lupine (Lupinus sp.) growing in private gardens provide floral resources for the invasive
Bombus terrestris both in Puerto Williams and Punta Arenas (personal observation). This observational study represents, to
our knowledge, the first systematic survey into the interactions among plants and native and non-native insects and potential
pollinators of the region.

Bombus terrestris was first introduced to the Magallanes region in 2011 for agricultural use as a pollinator of red currant
(Ribes rubrum). It has spread quickly since its original introduction and was first recorded on Navarino island in 2016. The
Common Wasp (Vespula vulgaris) has also been recently introduced into the region and, like Bombus terrestris, is rapidly
spreading. Both species may have detrimental influence on the native insect populations through competition for resources and
nesting habitat, predation of larvae, and the introduction of foreign pathogens (Rendoll Carcamo et al. 2017, Rendoll Carcamo
et al. 2022). Exotic pollinators such as Bombus terrestris may also contribute to the integration of non-native plant species into
existing local plant communities (Parra-Tabla & Arceo-G6omez 2021).

During a 2017 survey of regional insects, Rendoll-Caracamo et al. (2017) found no records of Bombus terrestris in Ushuaia on
Tierra del Fuego. At the time of our surveys, Bombus terrestris was not only present, but also quite abundant at Yendegaia on
Tierra del Fuego. Meanwhile, the region’s native Patagonian Bumble Bee, which is now endangered (Henriquez-Piskulich
2020), Bombus dahlbohmii, was not observed at either Puerto Williams on Isla Navarino or Yendegaia during our surveys.

Non-native plants may also affect native bee assemblages and existing plant-insect interaction networks (Henriquez-Piskulich
et al. 2018, Richard et al. 2018, Parra-Tabla & Arceo-Gémez 2021). White Clover (Trifolium repens) and Dandelion
(Taraxacum officinale) are both species native to Europe, however, they can be found quite abundantly in both Puerto
Williams on Isla Navarino and in Yendegaia on Tierra del Fuego. Nearly all the floral visiting insects we recorded were
observed visiting either one or both of these plant species, and in many cases, these were the only floral hosts on which we
observed the insects, whether they were native or non-native. For example, most of our observations of Chilicola
chalcidiformis which is a bee species endemic to Chile, occurred during visits of the species to Taraxacum officinale. Other
non-native flowering plant species that were observed in the area include: Cerastium arvense, Papaver sp., and Achillea
millefolium. The full extent of these and other non-native plant species’ interactions with native bees and other floral visitors
and their effects on the native plant community is currently unknown.

Our preliminary visitation network (Fig. 1) represents insect species that were seen physically on a flower and the flower
species that they visited. This network simply illustrates visitation and does not represent any pollination interactions as many
insect species visit flowers to nectar or rest without actually performing any pollination services to the plant (Burkett et al.
2023, Barrios et al. 2016). Insects observed not physically visiting a flower (including Dotocryptus bellicosus, Anthomyiidae
sp., Larentiinae sp., Noctuidae spp., Hypodynerus vespiformis, Ceroglossus suturalis, Palpibracus chilensis, Aegohinus
vitulus, Anthomyiidae sp., Vespula vulgaris, Aegorhinus vitulus, and Syncirsodes sp.) or other flowering species in the area
that were not observed having floral visitors (including Anemone multifida, Erigeron sp., Ranunculus peduncularis, Perezia
recurvata, Geranium sp., Adenocaulon chilense, Caltha sagittata, Senecio sp., Primula magellanica, Armeria curvifolia,
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Rubus geoides, Acaena ovalifolia, Cerastium arvense, Leptinella scariosa, Senecio smithii, Olsynium biflorum, Papaver sp.,
Chiliotrichum diffusum, Gavilea sp., Viola reichei, Codonorchis lessonii, Achillea millefolium, and Sisyrinchium
patagonicum.) are also not reflected. In only two weeks of observations, we recorded possible observations of species that are
either reportedly rare in the region or previously unrecorded (Corynura sp., and Platycheirus (Carposcalis) walkeri); however,
further collection and taxonomic work will be needed to confirm their presence in the region. Also, in some cases, the
photographic evidence collected lacked the resolution to make a species-level identification of the floral visitor. Further
sampling is needed to thoroughly assess the native insect assemblages, abundance of non-native plant and insect species, the
interactions between both the native and non-native plants and insects in the region, and to determine if any of these visitors
are successfully acting as pollinators.

Methods

Floral visitors and insects belonging to taxa commonly observed as floral visitors/pollinators were observed and recorded by
photos and/or videos during two weeks of the austral summer in 2024 (Jan 1st-15th). All observations were made
opportunistically in each area during the approximately 14 available daylight hours of that two-week period. Observations
took place in the Omora Ethnobotanical Park, throughout the town of Puerto Williams both on Isla Navarino, Cabo de Hornos,
Chile, and at Yendegaia National Park in Tierra del Fuego, Chile. These floral visitors and their floral hosts were then
identified to the lowest taxonomic rank possible, and records were made of the number of floral species visited by each type of
floral visitor (Fig. 1). We did not quantify plant and insect abundance due to the brief and highly focused sample period.
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