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Fig. 1. Topography and the artificial forest rate in the
headwater of Nachi River.
The topographic map was processed using Chiri-in-
chizu (GSI 2021). Artificial forest rate: I > 75%,
25% < [ < 50% (Nachikatsuura Town, 2001). A—C:
Sampling points.
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Table 1. Air temperature (Ta), water temperature (Tw), pH, electric conductivity (EC), and SiO, of the stream water at the

sampling points.

Ta Tw pH EC Sio, Ta™ CP™ AP10™® AP30®  Pi60"
Date Site"! Weather °C °C uSem' mgL™! °C mm mm mm mmh’!
10-Jan-2019 A Fine - - - - - 9.3 0.0 0.5 62.5 8.5
02-Jun-2019 A rainy 16.0 14.7 7.7 28 11.5 20.1 4.0 76.5  311.0 29.0
B rainy 16.3 14.8 7.2 26 10.7 18.9 5.0
C rainy 17.9 16.2 7.6 33 10.8 19.2 6.5
10-Jan-2020 A Fine =" =" 8.1 25 12.0 10.3 0.0 31.0 113.5 21.5
B Fine =" =" 7.3 22 10.3 11.0
C Fine =" =" 7.3 23 10.8 11.3
23-Dec-2020 A Fine 8.0 6.9 7.8 29 12.5 13.1 0.0 0.0 25 36.0
B Fine 6.5 6.1 7.8 23 11.2 12.8
C Fine 8.4 5.5 7.0 27 11.7 10.9

*1: shown in Fig. 1, *2: Ta at around the same time in Shingu (JMA 2021), *3: cumulative rainfall before water sampling on the
sampling day (CP), 10-day (AP10) or 30-day (AP30) antecedent rainfall, and 60-day antecedent maximum hourly rainfall (Pi60) in
Irokawa (JMA 2021), *4: no measurement, *5: missing by malfunction, and *6: value at the time of analysis.
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Daily air temperatures in Shingu and rainfall conditions in Irokawa from 2018 to 2020.

Shingu and Irokawa are the observation points of AMeDAS (JMA 2021) near the headwater. Arrows indicate field survey

days. A: 10-day running mean of daily maximum (light gray line) and minimum (dark gray line) temperature (Ta; horizontal
lines indicate 5°C and 15°C), B: daily maximum hourly rainfall (Pi; >5mm h™'), C: 10-day antecedent rainfall (AP10), and D:

30-day antecedent rainfall (AP30).
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Photo 1. Appearance and microscopic forms of the filamentous algae in the headwater of Nachi River.
A: growing state in January 2019, B: microscopic appearance (obliquely irradiated using a white LED penlight), and C:

microscopic appearance in iodine solution.

D Melosira varians \ZFALIT 25, BRIE OB KA T (1L
B 1999) WHE BT, BREADKIRTE~REZET S
TeRENDEBTROVEHRE Nz, £z, kI
AUET VT URIBIEETEWTZS (Photo 1C). EL ./
A RELHTZRIROFETIE R, METIIHZDET
CEL /A RZREFENICHELIT B Micospora sp. ( H
F£2010) &IFHIRBEDLEZFADIEIRAERZ D FU KRR
)& (Tribonema spp.) L#EAE Niz, T OEHARIKERH
ORI EEE. 2020 4F 1 A FREGURD SR E skl
HHER—THo 7T,

loriya (1986) ICEUH E 1% HAFE Tribonema spp. DN
MElE 4 ~Sum BEZVE DD, K 3SFMSNZ AR (11
FfR 1999) OHIFENERZ 3 ~ 25um LV (Zuccarello and
Lokhorst 2005, Kiryakov et al. 2011), F 7z, M2
IR KREZIEMNEL B, AT REGLE O HifE
IEOZEEIZKE L, BHEHSEEN TV S AEEENE Z
5N%, &L & Tribonema spp. \ALIKIE DO WATE L WEIK
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BREFMDO T TREL, BIOKEL T2 AHEEDE
Z6N%, —H. Tribonema spp. [ ZTFMIED Tz HIKEA D 5
Ve nd, EFRE I ERT LT FR—T
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1986, Nagano et al. 1999), T D7z8, ERFMFIC LD [
FAHBANGEEE N, KROPTHHhZEHEBE S BED L

Table 2. Dominant species of algae by optical microscopic
classification in the samples collected in December

2020.
Class Genus Appearance”!
Xanthophyceae Tribonema spp.” 87
Diatom Neidium spp. 9
Synedra spp. 3
Achnanthes spp.
Coconeis spp. 1

Gomphonema spp.
Cymbella spp.
* Approximate appearance frequency (%) per preparation of the

specimen.
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V1 ORI BT B REREEIE. Tribonema spp. 72 100 &
I UL, #EAQ Neidium spp. 10, Synedra spp. 3. Z D
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BT 2 PREGETKO B OB & oo U
TH7KED Tribonema spp. WM& TH 5 T LA, B
#EHE U C Neidium spp.. Coconeis spp.. Cymbella spp.
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Pi60 /Y 10mm h™' A {ifi T AP10 (& 0mm I )& <. AP30 &
60mm LA R A ENTe, —F. AR EHKT 55
B UTE20mm h ' L ED PiBHZEA SNz, B
BHEOWIIIHEE - M NIk DELBREEZLN, TD
& EWIKOBARBICHE R 52 06N H S, TS5 L
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Photo S1. Filamentous algae communities on the bedrock
stream channel in January 2019.

The flow of the stream water was from right to left.

Photo S2. The same place as in Photo S1 in January 2020.
Tribonema spp. was dominant in the submerged

riparian.

Photo S3. Growing state of the filamentous algae on the
bedrock stream channel in December 2020.
The leaves found on the bedrock were of Chamaecyparis

obtusa.

Photo S4. Appearance of a droplet of the sample collected in
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December 2020.

Photo S5. Dominant filamentous algae in the sample
collected in December 2020.
The cells are cylindrical and form filaments. The filament is

composed of an array of H-shaped bipartite walls.

Photo S6. Elongated cell between the H-shaped bipartite cell
walls of the sample collected in December 2020 (obliquely
irradiated using a white LED penlight).

Photo S7. Formation of new cell walls after the elongation
between the H-shaped pieces of the sample collected in

December 2020 (arrowhead position).

Photo S8. Primary cell wall retaining loose cells after
soaking in water and ethanol at 70°C for conducting iodine-
starch test of the sample collected in December 2020

(arrowhead position, in iodine solution).

Photo S9. Circumstantially visible internal configuration
of a sample prepared for the iodine-starch test collected in
December 2020 (obliquely irradiated using a white LED
penlight).

Photo S10. Rarely existing green plastid filamentous alga in
the sample collected in December 2020 (obliquely irradiated
using a white LED penlight).

Photo S11. Configuration of the rarely existing green plastid

filamentous alga in the sample collected in December 2020.

Photo S12. Focally identified community of an iron
bacterium at a junction of eroded branch about 300 m north

from the point A depicted in Fig. 1 in January 2019.
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Freshwater algae dominantly found in the headwater of
the Nachi River, Japan during winters

Tkuhiro HOSODA" " and Mayumi YOSHIMURA"

Abstract

The Nachi Falls in the southern Kii Mountain Range in Japan has been experiencing high water turbidity during
heavy rainfall, primarily because of debris from landslides triggered by torrential rain during the severe typhoon
Talas in 2011. In recent years, however, the impact of debris on turbidity appears to have sharply declined. At the
same time, filamentous algae communities bloomed extensively in the submerged stream channels of the headwater
in early 2019 but were undetectable by mid-2019 in the regional climate of humid subtropical type and annual
rainfall exceeds 3500 mm.

Key words : Kii Mountain Range, granite porphyry, mature stand, stream environment, filamentous algae

Received 8 June 2021, Accepted 3 December 2021
1) Kansai Research Center, Forestry and Forest Products Research Institute (FFPRI)
* Kansai Research Center, FFPRI, 68 Nagaikyutaroh, Momoyama, Fushimi, Kyoto, 612-0855 JAPAN; E-mail: hosodaik@affrc.go.jp

TR LB 55 21 % 12, 2022





