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The influence of a harmful algal bloom occurred in 2021 on rocky intertidal
community in eastern Hokkaido

(2021 FEiTAE U AE Nt E R o SR LR RIS TEE)

BE i GRS - R BBRErD) - e Es (F) - B Mg
(D - K B () - 20 () - H0E 2 () - R 5 () -
ST (BULAY: - Kb e R R R e e A ) P e 2 o &
) - BFI BEsh CRMBE AT - A bR BR 7 i)

In mid-to-late September 2021, large-scale harmful algae blooms were reported in coastal
waters off the south-eastern coast of Hokkaido, Japan. The dominant species of harmful
algae blooms Karenia Selliformis could produce the toxin that decimates marine life,
fisheries in different localities of eastern Hokkaido suffered different damage have been
reported.
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Understanding the effects of disturbance on the population dynamics and community
structure of natural ecosystems is a core task for ecologists. In previous studies, effects of
harmful algae blooms on fishery specie are revealed, but the studies of the effects on
ecosystems and ecological processes within the distribution range of harmful algae
blooms are rare. The important question how red tide affects different species in different
localities remains unclear. To answer this question, the effect of harmful algae blooms on
all organisms in the ecosystem need to be assessed simultaneously. Rocky intertidal
assembly is an ideal system for this topic, because the abundance of all species in the
system could be easily and precisely collected simultaneously.

In this study, we used 18 years of long-term census data of 7 species (5 sessile algae, 1
sessile animal, and 1 grazer) in the rocky intertidal assembly located on 5 coasts of eastern
Hokkaido to establish a population dynamics model for isolating the fluctuation of each
species due to intraspecific density effects. In order to evaluate the subsequent impact of
harmful algae blooms, we simulated the population abundance in the absence of harmful
algae blooms in 2021, then compared with the observed data of one month after the
occurrence of red tide (census period: 2021/11/04-11/07). To assess the impact of harmful
algae blooms on different species in different localities, we calculated the decrease rates
of all species in different coastal areas, and the intensity of harmful algae blooms by return
period of disturbance, as well as the changes in the proportion of each species before and
after the red tide.

The result showed that both sessile algae and sessile animal represent a small decrease
rate and short return period, whereas grazer was affected by harmful algae blooms
seriously, in which 14% census sites of grazer suffered a significant effect (return
period >20 years). Spatially, there was no significant difference in the effects of harmful
algae blooms on sessile species among different coasts, but the the effects of harmful
algae blooms on grazer in Nikomanai (42°56’ N, 144°40° E) was significantly higher than
that of other coasts.

These results indicated that harmful algae blooms have larger impact on grazer than
sessile species in rocky intertidal assembly after a short period of occurrence. However,
because the abundance of grazer Litforina sitkana used in this study account for more
than 95% of all grazer species, the time delay indirect effect of harmful algae blooms on
rock intertidal assembly need a longer observation data to estimate.
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Climate Adaptation and Forest Management: Seedling Drought Responses in Northern

Minnesota
Jamie Mosel (dbK - HuBRERES)

Drought associated with climate change is predicted to increase in frequency and intensity
in many parts of the world. Precipitation may also become more intense and sporadic.
Local tree species may not be able to meet the rapid pace of change, which will alter forest
composition and distribution. Our research investigates the effects of drought in
Minnesota’s mixed pine forests and how drought interacts with forest management

practices designed for a changing climate.

The study site is located in the north central region of Minnesota, in the Great Lakes
region of the United States, at the Adaptive Silviculture for Climate Change (ASCC)
experiment. Here, we combined a drought experiment with adaptive forest management
treatments to simulate future climate change scenarios. The adaptive forest management
treatments at ASCC use a variety of ecologically based forestry practices to support forest
types that can cope with impacts of climate change. Within this framework, we simulated
60% reductions in rainfall throughout the summer growing period using “rainout shelters”

over plots of seedlings to redirect rain.

It is hypothesized that forest management treatments that reduce stand density by thinning
may help to open resources to remaining trees. We measured seedling growth, survival,
and photosynthesis over 3 summers of simulated drought. Our results suggest that while
thinning may support mature trees, seedlings may not experience the same benefits.
Furthermore, benefits varied by year, as we experienced a mild year, an extreme wet year,
and an extreme dry year. Overall, however, growth and survival were highest in plots
located in thinned areas of the forest. These results aim to promote the health of future

forests in the Great Lakes region, and provide insight for similar forest systems elsewhere.
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Exotic species, Hypochaeris radicata and Aster novi-belgii affect differently the

performance of native species in the early stage of volcanic succession.
#E AL RIREERFYD

Disturbance is an important factor to determine community structures, especially large
disturbance such as volcanic eruption. While disturbance provide a suitable sites for vegetation
development. Vegetation restoration comes from four aspects: 1. buried plants. 2. seeds germinated
from the topsoil. 3. Seed dispersal from the legacies.4. anthropogenic activities. Exotic plants are
likely to invade such disturbed areas, especially in the early stages of succession. Exotic species

have advantages on obtaining resources and affecting the establishment of native species

To investigate how invasive species affect vegetation development via the growth of native
species, monitoring plots was established on the volcano Mount Usu erupted in 2000. Two invasive
species, Hypochaeris radicata (Asteraceae), Aster novi-belgii (Asteraceae), which were recorded
in Hokkaido Blue List and were common on the disturbed area. Invasive species removal
experiments were conducted to detect the effects of invasive species in 2020 and 2021. The relative
growth rates were calculated based on the monitoring on each species. Soil samples from 112
experimental plots were collected 5 cm below the surface in 2020 to observe the effect of exotic
species on seed germination. Seed traps were established in 2021 to detect the effects of exotic

species on the seed dispersal of other species.

From the results, H. radicata contributed to the species diversity of both native and exotic species.
Aster had no effects on them. However, RGR showed that Aster had a facilitative effect on more
species. Although H. radicata did not develop any seed bank, the germination trials showed that
the seed bank was smaller in fall than in summer, seedlings were observed more after the removal
of H. radicata. These differences seemed to be derived from the morphologically differences

between H. radicata and A. novi-belgii.
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