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HKU Ecologists study the buffering effects of forests on climate change impacts on
insect communities, revealing the importance of forest regeneration

August 11,2021

The understanding of long-term responses of the fauna and flora in a world highly modified by
deforestation, biological invasions or climate changes is paramount to develop the best
conservation strategies. In tropical and subtropical regions, old datasets and specimens are scarce,
limiting the monitoring of sites over time and thus informing the best strategies for the protection
of biodiversity.

A team of scientists from the Insect Biodiversity and Biogeography Laboratory of the Research
Division from Ecology and Biodiversity and the School of Biological Sciences at The University
of Hong Kong (HKU), along with colleagues in the UK and the USA, has studied long-term
changes in species richness and composition of ants across different habitats in Hong Kong. Their
results reveal the importance of forest regeneration in mitigating the increasing effects of extreme
hot events for species survival, while temperature-mediated species turnover has been found for
species living within open habitats.

Digging up treasure from old datasets

In this new study, the authors studied the species richness and composition of ants at 47 sites in
country parks across a >20 years’ period of forest regeneration. The ants were first collected in the
mid-1990 by Dr John FELLOWES, an Honorary Assistant Professor of HKU Kadoorie Institute,
nearly 20 years ago, who cleverly kept the specimens in a collection here in Hong Kong. Twenty-
five years later, the research team used a similar sampling protocol for collecting ants at the sites
defined by Dr Fellowes, and re-examined the specimens collected in the 90’s to confirm species
identifications.

The results then highlight the importance of secondary forests in buffering temperature impacts on
subtropical ants, while in open habitats, such as grassland and shrubland, high temperatures
became more important over time in explaining which ant species would be present at a particular
site. Overall, average body size of species in open habitats and in forests with low canopy cover
became smaller over time, suggesting that large-body ant species were more susceptible to
increased temperature. This then could have consequences on the functioning of ecosystems as
large ant species may contribute disproportionally to particular ecological functions, such as
decomposition processes.
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“Over the past decades, extreme hot days (> 33°C) have been experienced more often and for
longer period of time. Unfortunately, this may also impact local wildlife, threatening the survival
of many species, especially for groups like insects unable to directly regulate their body
temperature. Our research investigated how we could mitigate such adverse impacts.” Dr Benoit
GUENARD, Head of the Insect Biodiversity and Biogeography Laboratory mentioned.

He further adds: “Ants are particularly interesting to understand how habitat modifications and
changes in climate may impact local biodiversity. Because of their social organisation, they invest
important efforts and energy in building nests, making them almost sessile like plants, and thus
enduring the local conditions, contrary to many other solitary organisms which can move more
easily between different habitat patches. Thanks to standardised sampling methods and specimens’
collection, we can thus monitor how their diversity and species composition evolve over time as
environmental conditions change at a particular site”.

The deforested landscape is now commonly seen in tropical Asia, where forest logging rates are
among the highest in the world. The combination of deforestation and climate change have raised
the temperatures to some abnormally high levels, so mitigating the increasing heat on biodiversity
is urgently required. Here, the new results reinforce the importance of maintaining or increasing
forest coverage and age, as the canopy that develops in older forests increases the benefits of its
temperature buffering role for species living underneath. Hong Kong country parks provide a
unique opportunity to safeguard natural forests and allow them to regrow, but also a rare chance
to examine this process on animal communities. The finding of this study highlight the vital role
of mature forests in mitigating the extreme heat as well as establishing protected areas that provide
time for forests to regenerate.

Specimen preservation- the importance of a natural museum for our biodiversity

The study also highlights the importance of specimen collections to assess changes in biodiversity
over time and space. Access to specimen collections of earlier samplings is often difficult if not
impossible due to a lack of specimen preservation, leading to the potentially incorrect assumption
that past species lists are accurate.

In this study, the authors accessed and re-identified specimens from the historical baseline
collected by Dr John Fellowes in the 1990s, previously stored in the Kadoorie Farm and Botanic
Garden and now within the Hong Kong Biodiversity Museum. This allowed for consistency in the
species identity between the two periods and a detailed account for taxonomic updates over time.
This type of research assessing changes over time would not be possible for groups like insects if
access to specimen collection was not available, demonstrating the importance of natural museum
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collections in the preservation of specimens and in the opening of a temporal window on
biodiversity.

The paper of the above study was published as an accepted article in the journal Ecological
Monographs on July 16" 2021. The journal paper can be accessed from here:
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecm.1480

For media enquiries, please contact Ms Casey To, External Relations Officer of HKU Faculty of
Science (tel: 3917 4948; email: caseyto@hku.hk) / Ms Cindy Chan, Assistant Director of
Communications of HKU Faculty of Science (tel: 3917 5286; email: cindycst@hku.hk)

Images download and captions: https://www.scifac.hku.hk/press

Image 1. Secondary forest in the Lantau North Country Park, buffering temperature impacts on
understory wildlife. Photo credit: Insect Biodiversity and Biogeography Laboratory.
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Image 2. Dr John Fellowes, one of the co-authors of the study, carrying out ant inventory during
the mid-1990s. Photo credit: Kadoorie Farm & Botanic Garden.

Image 3. Ms Ying LUO and Mr Chase Liu Wei WANG from the Insect Biodiversity and
Biogeography Laboratory resampling ants in a shrubland in 2010s. Photo credit: Insect
Biodiversity and Biogeography Laboratory.
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Image 4. Ants are social insect. They invest important efforts and energy in building nests and
raising brood, making them almost sessile like plants. Photo credit: Insect Biodiversity and

Biogeography Laboratory.
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Image 5. Specimens collection preserved within museum collections are essential components to
establish rigorous baseline and monitor changes of biodiversity. Here are ant specimens
preserved at the Hong Kong Biodiversity Museum. Photo credit: Hong Kong Biodiversity

Museum.



