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On the importance of habitat continuity for riverine ecosystems and
related restoration measures

® xR EH: Hiroshi Hakoyama
Institute of Freshwater Biology, Nagano University

- =

Freshwater fishes use a variety of habitats through dispersal and migration. Habitat
fragmentation and flood disturbances that interfere with such habitat use are
increasingly affecting the movement and distribution of freshwater organisms and the
persistence of populations. Using the Chikuma and Shinano River systems as our
primary field, we aim to comprehend the habitat connectivity of freshwater organisms,
particularly fish, and the influence of river disturbances and runoff-induced
alterations on this connectivity. We will also investigate their effects on
metapopulation structure, persistence, community dynamics, and organism
interactions. Additionally, we will assess the impact of environmental factors,
including water quality, on organism distribution. To track the movement of
freshwater organisms, we will develop new video monitoring technology for various
fish species. Finally, our research will evaluate how river structure and flood
disturbance affect fish migration and propose strategies to restore fish habitat use
throughout the Chikuma and Shinano River systems, including the improvement of
fish passages.
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Effects of water flow velocity on metabolic functionality of freshwater
epilithic biofilms: a field and laboratory study

B R H: Alessandra CERA, Sakie KODAMA, Hiroshi HAKOYAMA

Institute of Freshwater Biology, Nagano University

% & : Freshwater microorganisms can form a complex community on submerged
rocks in streams, called biofilm. The biofilms are at the base of the food web and
contribute to cycle of carbon and nutrients, thus they assume a significant functional
role. The catalysis of carbon sources by biofilm is investigated for a better
understanding of the effect of disturbances on microbial metabolic activity.

Both field observations and laboratory experiments were performed. We used
EcoPlates to measure the catalysis of carbon sources. Data from EcoPlates provided a
community-level metabolic profile for each sample, which was analysed by linear
mixed effects model by the software R.

1st field study: epilithic biofilm samples were taken by a pool and run area 10 m apart
in Chikuma River (Ueda City) and showed significantly higher metabolic activity in
the run. Based on this result, a more elaborated field study was carried out.

2nd field study: 3 rivers were sampled (Chikuma, Hiru, Urano). Epilithic biofilm was
taken from pools, runs, and riffles. The catabolic activity was significantly increased
in samples from riffles (Figure 1b) and from Hiru River (Figure 1a). A laboratory
experiment was deemed necessary to clarify the relationship observed.

. -
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Figure 1. Catabolic activity of biofilm samples measured by absorbance values
expressed by (a) river and (b) water turbulence. The samples are incubated at constant
temperature for 168 hours and measured every 24 hours.

Laboratory experiment: biofilm was
grown on 4 substrates placed in 4 tanks
(Figure 2), each with a different
intensity of disturbance by water flow.
The results will quantify the catabolic
activity at specific water flow
intensities, clarifying the effect of
water flow disturbance on the biofilm
metabolism.

Figure 2. Scheme of the experimental
tanks.
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River fragmentation at the local scale: effects on biodiversity

H R EH: Leanne FAULKS*, Alessandra CERA, Sakie KODAMA, Hiroshi
HAKOYAMA
Institute of Freshwater Biology, Nagano University

= R
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1. Examine the connectivity between tributaries and the mainstream of Chikuma
River at a local scale around Ueda city, Nagano Prefecture.

2. Assess the diversity and abundance of freshwater taxa in fragmented and

connected tributaries.

Understand the response of different trophic levels to fragmentation.

Assess the genetic structure of Rhynchocypris lagowskii steindachneri

(aburahaya) across the local survey area.

Methods

We examined satellite imagery and conducted on-site inspections to find and measure
small scale barriers like weirs across the study area. We selected 18 sampling sites for
the assessment of habitat, fish and macroinvertebrate diversity as well as biofilm
microorganism metabolism. Fish diversity was assessed by eDNA and electrofishing
surveys. Macroinvertebrate diversity was assessed by kick-net sampling and
microorganism metabolism was assessed by using EcoPlates. We collected A. 1
steindachneri from 19 sites and performed genetic structure analyses based on 1026
SNPs derived from the Gras-Di method. We used univariate and multivariate
modelling to determine if the different levels of biodiversity were best explained by
habitat heterogeneity, natural isolation, and/or fragmentation by barriers.

- w

Results

Preliminary results indicate that natural isolation and fragmentation by barriers
reduces fish taxa diversity and fish community genetic diversity. In addition, the
genetic structure of six fish species (based on eDNA) was significantly correlated with
the number of barriers (Mantel test p=0.001, Mantel’s r = 0.58, see also Figure 1).

Barriers Site CHL CHM CHU YOL YOU URL URU KAN YUK SAN YAL YAU HIL HIU MAS IFB SEZ Jaccard dissimilari
0 CHL 0
0 CHM 0.01t00.10
0 CHU 0.11t00.20
0 voL 0.21t00.30
1 you 0.31t00.40
0 URL 0.41100.50
1 URU 0.51t00.60
5 KAN 0.61t00.70
2 YUK 0.71t0 0.80
2 SAN 0.81100.90
0 YAL 0.91t01.00
15 YAU
8 HIL
8 HIU
3 MAS ]
0 IFB
21 SEz

Figure 1. Jaccard dissimilarity (based on eDNA haplotypes detected in six fish species)
between local survey sites. Orange indicates high dissimilarity, i.e., higher genetic
differentiation. Sites with high genetic differentiation were also more fragmented from
the mainstream (had a higher number of barriers).
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