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Abstract

The objective of this study was to investigate the relationships between soil properties, particularly pH,
and soil mesofauna in reed beds of acidic river. The study was performed in October, November, and December
2018 at three sites: two upstream and one downstream of the confluence of the Nagase and Sukawa Rivers,
which flow into Lake Inawashiro in northeastern Japan. Soil properties measured included moisture content, pH,
total nitrogen, total carbon, C/N ratio, total iron, total aluminum, and exchangeable aluminum. Mesofauna were
investigated using two methods: five groups via the wet funnel method (O’Connor method) and nine groups
via the dry funnel method (Tullgren method). Five genera of Enchytraeidae and nine families of Oribatida were
identified. Soil properties varied as follows: pH 3.5-6.1; moisture content (December) 12%—79%; total nitrogen
0.02%-0.51%; total carbon 0.25%—10.55%; C/N ratio 13.72-28.17; total iron 2.97%—4.17%; total aluminum
1.13%—4.25%; and exchangeable aluminum <0.001%-0.06%. No clear correlation was found between any
measured soil property and either the total number of individuals or the abundance of specific mesofaunal groups.
Three enchytraeid genera and eight oribatid families were recorded from extremely acidic soils (pH 3.5-3.6),
while five enchytraeid genera and three oribatid families were found in soils often submerged by acidic running
water. The enchytraeid genera Achaeta, Fridericia, and Lumbricillus, along with the oribatid taxa Phthiracaridae,
Oppiella nova (Oudemans) (Oribatida: Oppiidae), and Tectocepheus velatus (Michael) (Oribatida:
Tectocepeidae) , were observed in both extremely acidic soils and soil often submerged by acidic running water,
with Achaeta and T. velatus being particularly abundant. This study presents the first records of the enchytraeids
Cernosvitoviella sp. and Lumbricillus lineatus (O.F. Miiller) (Oligochaeta: Enchytraeidae), as well as the order
Oribatida, in the riparian areas of the rivers flowing into Lake Inawashiro.
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1. Introduction

Acidic rivers and their high contents of Al and Fe in volcanic regions in Japan are a major subject of study in the
branch of earth science that deals with volcanos'’. The dominant invertebrates in acidic rivers may be different from
those in rivers with neutral pH. Thirty-four species of benthonic animals were reported in an acid area of the Nagase
River; these animals were not found in a neutral area’’. However, the ecology of acidic rivers (e.g. soil invertebrate
community structure of riparian areas) is not fully understood. The Nagase River is the major river flowing into
Lake Inawashiro, northeastern Japan. The river becomes strongly acidic after its confluence with the Sukawa River,
because the Sukawa River is very acidic (pH 3.1 in 2018) * ") as a result of inflow of acidic thermal water and mining
drainage from Mt. Adatara. The riparian ecology in the Nagase and Sukawa rivers is characterized by patchy reed
beds [mainly Phragmites australis (Cav.) Trin. Ex Steud.]. The reed beds are occasionally submerged by extremely
acidic running water.

Reeds and other aquatic plants are known to exhibit a capacity for water purification® % Such riparian areas
are thought to be ecotones (at the terrestrial-aquatic interface), and their importance as determinants of the biotic
composition of ecosystems has been emphasized7’8>. Riparian vegetation has an important role as a source of organic
matter through its litter fall®’ and decomposition of reed litter depends on faunal involvement'® W More attention
should be paid to the decomposition of leaf litter within riparian vegetation.

Various soil animals have been recorded in flooded acid soils'*”. Soil animals are thought to be affected by the

pH value and water content of the soil. In Irish wetlands, pH was found to be an important environmental factor for
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enchytraeid distribution'”. Acidification (liming) was reported to be associated with increased numbers of specific
collembolans, but the numbers of mites did not change'®. Beylich and Graefe (2002)' described how soil moisture
is the main abiotic factor influencing the occurrence of annelids, which do not possess protective structures against

> 17)

evaporation, but for which an excess of water may also be harmful. Didden (1993 documented that enchytraeids

are vulnerable to drought and therefore confined to moist habitats. Experimental studies revealed remarkable

19 proposed four possible

survival abilities of terrestrial oribatid species through long inundations' . Zinkler (1999)
mechanisms allowing oribatids to survive periods of inundation.
The taxonomic composition of macroinvertebrate assemblages changes markedly along a horizontal transect

W Soil faunal abundance was highest on the water edge and decreased when the

from open water toward the shore
distance from lake increased””’. The objective of the present study was to assess the influence of acidic water on soil

mesofaunal diversity in reed-covered riparian areas.

2. Materials and Methods

2.1. Site descriptions

The major river flowing into Lake Inawashiro is the Nagase River” which originates from Lake Hibara. It
flows through a vast paddy field at Inawashiro Town. The water of Nagase River becomes strongly acidic after the
confluence with the tributary, Sukawa River, because the Sukawa River is extremely acidic (pH 3.1 in 2018) > */
due to volcanic and industrial activities. Sampling was carried out at three reed-bed stations (Fig. 1): the Nagase
River before its confluence with the Sukawa River (St. 1); the Sukawa River (St. 2); and the Nagase River after the
confluence (St. 3). St. 1 and St. 2 are rarely flooded by neutral water and extremely acidic water, respectively. St. 3

is often submerged by acidic water as a result of discharge from the dam control center (pH 5.77 in 2005)%".

2.2. Sampling and analytical procedures

Soil samples were collected in October, November, and December 2018, using a 100-mL soil corer (5 cm diameter;
ca. 19.6 em” surface area). The sampling depth was 5.1 ¢cm, and sampling included the litter layer. Following
Fujikawa (1970*, proposed by Allee et al. 1949%), October belongs to autumn and November and December to
winter based on the analysis of weather data from 1998 to 2017, which were obtained from the automated weather

24)

station of the Japan Meteoroidal Agency in Inawashiro™ . During these months, the reeds had withered almost

completely. Rainfall and snowfall data were only recorded at sampling and previous days of December . Sampling
season and depth were based on the previous study” > .

Because of the differing widths of each riparian area (St. 1, ca. 2.0 m; St. 2, ca. 5.0 m; St. 3, ca. 14 m), the
sampling was conducted at three plots. At each locality, the three sampling plots are referred to as N (the edge of
the reed bed adjacent to the river stream), M (the middle), and F (the edge of the reed bed furthest from the river
stream) (Table 1).

Mesofauna were extracted by the wet funnel method (modified O'Connor method”’) and the dry funnel
method (modified Tullgren method™ ). In this study, the mesofauna extracted by the wet funnel was called the
‘wet’ mesofauna and the ‘dry’ mesofauna by the dry funnel. Prior to extraction, the soil was kept cool during
transportation and then stored in a refrigerator at ca. 4C. Wet mesofauna was transferred to water-filled Petri
dishes and identified under a light microscope. Dry mesofauna was stored in ethanol-filled vials and identified under
a light microscope. Where mesofauna except enchytraeids and oribatids occurred, their presence was noted but they
were not identified further than group level.

Soil moisture content in December was estimated gravimetrically by drying the sample at 105C for 24 h. The soil
pH values in air-dried soil samples were analyzed by Environmental Science Research Niigata (Tsubame, Japan).
Soil pH was measured in a 1:2.5 soil-to-water suspension using a pH meter (HM-30R, DKK-TOA Corporation,
Tokyo, Japan). The levels of total carbon (TC), total nitrogen (TN), total iron (TFe), total aluminum (TAl), and
exchangeable aluminum (EAl) in air-dried soil samples that were sampled in October, November, and December
2018, on the same dates as the soil fauna survey, were analyzed by Katakura & Co-op Agri Corporation (Tokyo).
Yoshida et al. (1977)*" reported that soil acidification by acidic water causes increase of EAl contents and iron
leaching. Excess H' ions in acidic waters with pH lower than 4.5 leads to a sharp increase in the concentration

32)

of toxic aluminum ions (Al’*) in the soil solution®™. TC and TN were measured by the dry combustion method
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using an organic elemental macro analyzer (MACRO CORDER JMI1000CN; J-SCIENCE LAB Co., Ltd., Kyoto,
Japan). According to Yamasaki (1997)* ) TFe were measured using the H,SO,~HNO;-HCI10, digestion method
followed by atomic absorption spectrometry with an atomic absorbance spectrophotometer (Z-2310; Hitachi High-
Tech Corporation, Tokyo, Japan). According to Yamasaki (1997)*”, TAl were measured using the H,SO,~HNO,
-HC10, digestion method followed by inductively coupled plasma optical emission spectrometry with an ICP
emission analyzer (iCAP™ 7400 ICP-OES Duo; Thermo Fisher Scientific Inc., Waltham, USA). According to Yara
and Kawamoto (2013)*", EAl, which were obtained by extracting aluminum with 1 M KCl were measured using an

inductively coupled plasma optical emission spectrometry with an ICP emission analyzer.

2.3. Statistical analysis

The statistical analyses were performed in R (version 4.3.1 and 4.5.1)*”, using RStudio (version 2023.9.0.463 and
2025.05.1.513)*. The chosen level of statistical significance was set at a = 0.05.

The relationships between recorded environmental factors were determined using Spearman’s rank correlation
coefficient (r,). The Spearman’s rank correlation coefficient with the “cor.test” command was performed.

The difference of total individual numbers and numbers of mesofaunal groups were determined using analysis
of variance. The analysis of variance with the “aov” command was performed.

Non-metric multi-dimensional scaling (NMDS) was used to demonstrate changes in the taxonomic structure of
the soil mesofaunal assemblage at each station, based on Sychra et al. (2010)". Dataset for analysis derived from
Tables 2-4. The NMDS was based on the Morisita-Horn dissimilarity index”, calculated on log (x+1) transformed
taxa abundances. Although the Bray-Curtis dissimilarity index is widely used in NMDS analysis, it is formulated
for species composition only, whereas the Morisita—Horn dissimilarity index can be used with sample size®™ . After
NA (not available) values were replaced with 0, the “metaMDS” command from the “vegan” library was used in R
to run NMDS, in which the number of dimensions, “k", was 2. Zero dissimilarities were replaced by a small positive
value using “zerodist = add”. The “ordispider” command from the “vegan” library was used to draw a ‘spider’ diagram
where each point is connected to the group centroid with segments. Abundant taxa and environmental factors
were fitted through the command “envfit” from the “vegan” library into the NMDS diagram using multiple linear
regression. Because TN content had a high positive correlation with TC content, seven environmental factors were
selected for the NMDS analysis: distance from open water, soil pH, TN content, C/N ratio, TFe content, TAl content,

and EAI content. The species scores were added using the command “sppscores” from the “vegan” library.

3. Results

3.1. Characterization of sampling stations

The soil properties at each sampling station are listed in Table 1. There were significant positive correlations
between the following four combinations: distance from the river stream with EAl (r, = 0.67) ; TN with TC (r,
=0.97) and TAl (r, = 0.90) ; and TC with TAl (r, = 0.83) . There were significant negative correlations between
pH and two properties: C/N (r, = -0.70) and EAl (r, = -0.89) . The pH value was lowest (3.5 = 0.1) at St. 2-F and
highest (6.1 = 0.2) at St. 1-F. The values of four properties (TN, TC, TFe, and EAl) were highest at St. 3-F, and
those of four properties (TN, TC, C/N, and TAl) were lowest at St. 3-N. There was a significant negative correlation
between distance and pH (r, = -0.45), i.e., pH gradually decreased with increasing distance from the river stream. This
tendency was clear at St. 3, but pH at St. 1 gradually increased somewhat with increasing distance from the river
stream. For EAl, there was a significant positive correlation with distance (r, = 0.67), and this tendency was clear in

St. 3. The soil properties of the riparian areas were influenced by the distance from nearby river.

3.2. Wet mesofauna

Individual numbers of mesofauna in October, November and December are listed in Tables 2, 3 and 4,
respectively. And also, total individual numbers during sampling periods are listed in Table 5. Only Table 5 was
used for further analyses to reveal the effect of distance from the river stream on mesofauna when the reeds had
withered almost completely. For the wet mesofauna, the total number of individuals was highest in St. 1. There
was no significant difference in the total number of individuals and the number of groups among three stations

(Figs 2.A and 2.C) . From nine sampling plots, five groups of wet mesofauna and five genera of Enchytraeidae
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were found (Table 5.A). The records of the enchytraeids Cernosvitoviella and Lumbricillus lineatus (O.F. Miiller)
(Oligochaeta: Enchytraeidae) are the first in the riparian areas of the river inflow to Lake Inawashiro. Enchytraeids
were abundant, accounting for 35.6% of total individuals. Lumbricillus was obtained from four plots. The number of
individuals of Achaeta, which was obtained from only two plots, was large at St. 2-M.

At all three stations, the total numbers of individuals were highest in sample F and lowest in sample M (Table
5.A). The total number of individuals was greatest at St. I-F and smallest at St. 3-M. The number of groups was
from two to four. The genus number of enchytraeids was highest in St. 3-F.

Of the five groups recovered, enchytraeids, lumbriculids, and coleopterans (larvae) were abundant in many
plots. Enchytraeids were found in six plots (not St. 1-N, St. 2-N, and St. 3-N), lumbriculids were obtained from
seven plots (not St. 2-M and St. 3-M), and coleopterans (larvae) were recovered from all samples except St. 1-M.
The abundance of enchytraeids was higher than the abundances of the other two groups. Enchytraeid abundance
gradually increased with increasing distance from the river stream, from N to F in St. 1 and St. 3.

The results of the NMDS analysis (Fig. 3.A, stress = 0.128) demonstrated that the community compositions of
the three plots at St. 3 were different from those at St. 1 and 2. Plots 2-N and 2-F exhibited a similar composition to
all three samples from St. 1. St. 2-M had an unusual composition with a much greater abundance of Achaeta than
other samples (Table 2.A). The NMDS analysis (Fig. 3.B) indicated that there were significant correlations between
the abundance of coleopteran larvae and TAl and TN, also TC which had a high positive correlation with TN.

3.3. Dry mesofauna

Individual numbers of mesofauna in October, November and December are listed in Tables 2, 3 and 4,
respectively. And also, total individual numbers during sampling periods are listed in Table 5. Only Table 5 was used
for further analyses to reveal the effect of distance from the river stream on mesofauna when the reeds had withered
almost completely. For the dry mesofauna, the total number of individuals and the number of groups were highest
in St. 1 and lowest in St. 3. There was no significant difference in the total number of individuals and the number
of groups among three stations (Figs 2.B and 2.D). Among nine groups (Table 5.B), collembolans were abundant,
accounting for 34.5% of the total abundance. The second group, oribatids, made up 24.9% of the total abundance, and
nine families were identified. The total numbers of both individuals and groups were highest at St. 1-F and smallest
at St. 3-N. In many plots, collembolans, non-oribatid mites, oribatids, and dipterans (larvae) were abundant. The
groups with the largest individual abundances were collembolans at St. 2-F, non-oribatid mites and oribatids at
St. 1-M, and dipterans (larvae) at St. 1-F. In total, nine families of oribatids were found, with the highest number
(eight families) at St. 2-F. Oppiella nova (Oudemans) (Oribatida: Oppiidae) and Tectocepheus velatus (Michael)
(Oribatida: Tectocepeidae) were abundant: 7. velatus was obtained from seven plots (not N of St. 1 and St. 2). These
occurrences of Oribatida are the first records in the riparian areas of the river inflow to Lake Inawashiro.

From NMDS analysis (Fig. 3.C, stress = 0.198), overall the community composition did not differ with distance
from running water. In St. 1, there was a small effect of distance. Samples M and F of St. 1 were mutually similar
to St. 3F. At St. 2, sample N was unusual with a distinct lack of non-oribatid mites and a much least abundance of
collembolans than samples M and F, and samples M and F were mutually similar, and different from the samples
from St. 1 and St. 3. At St. 3, the community compositions of samples N and M were unusual; in particular, N
contained only oribatids (Table 5.B). The NMDS analysis indicated that there were no correlations between the
abundances of each group and all soil properties.

At all three stations, the total abundance of individuals and the number of groups rose gradually with increasing
distance from the river stream. The abundances of collembolans at all three stations, non-oribatid mites at St. 2,
oribatids at St. 2 and St. 3, dipterans (larvae) at St. 1, coleopterans (adults) at St. 1 and St. 3, and coleopterans
(larvae) at St. 1 increased gradually with increasing distance from the river stream.

4. Discussion

The soil pH value at St. 1, situated upstream of the confluence of the Nagase and Sukawa rivers, was 6.0-
6.1 and that of St. 3, located downstream from the confluence, was 4.1-4.9. This decrease is thought to result from
mixing with acidic running water (i.e., the Sukawa River) and often submerged; specifically, the pH of the running
water (7.47 at St. 1) was reduced to 4.03 at St. 3 by admixture of water with pH 3.09 (measured at St. 2). The total
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numbers of individuals of both wet and dry mesofauna were highest at St. 1 and lowest at St. 3, but there was no
significant difference (Fig. 2). The following characteristics with the distance from the river stream were observed:

soil properties and soil invertebrates.

4.1. Soil properties and distance from the river stream

The results in this study indicate that distance from the river influences soil properties. Notably, soil pH at St. 2
and St. 3 gradually decreased with increasing distance from the river stream. Many other properties (TN, TC, C/N,
TFe and TAl) gradually decreased at St. 1 and gradually increased at St. 3 with increasing distance from the river
stream. At St. 3, EAl also increased. At St. 2, four properties (TN, TC, TAl and EAl) gradually increased and two

properties (C/N and TFe) gradually decreased with increasing distance from the river stream.

4.2 . Soil invertebrates and distance from the river stream

There were several groups that individual abundance gradually increased with increasing distance from the
river stream, but no group showed a gradual decrease in individual abundance with increasing distance from the
river stream. At three stations, the individual number of collembolans gradually increased with increasing distance
from river stream. The individual numbers of other four groups (enchytraeids of wet mesofauna, and dipterans
(larvae), coleopterans (adults) and coleopterans (larvae) of dry mesofauna) at St. 1, those of other two groups (non-
oribatid mites and oribatids of dry mesofauna) at St. 2 and other three groups (enchytraeids of wet mesofauna, and
oribatids and coleopterans (larvae) of dry mesofauna) at St. 3 gradually increased with increasing distance from the

river stream.

4 .3. Soil invertebrates and soil properties in reed beds of acidic-river floodplains

Soil invertebrate faunas exhibited distinct differences both among the study locations and with distance from
the river at each location. At St. 1, the values of many soil properties decreased, but the abundances of individuals of
total dry mesofauna, and five groups of dry mesofauna gradually increased with increasing distance from the river
stream. At St. 2 and St. 3, pH fell and the values of other properties at St. 3 increased. The individual abundances
of three groups of dry mesofauna at St. 2 and four groups at St. 3 gradually increased with increasing distance from
the river stream. The individual abundances of enchytraeids and collembolans gradually increased at St. 1 and St.
3 with increasing distance from the river stream, but soil properties showed the opposite fluctuations, namely the
decrease at St. 1 and the increase at St. 3. There was no clear correlation between the many measured soil properties
and the total number of individuals or the number of individuals within each group. Only coleopterans (larvae)
of wet mesofauna exhibited a significant correlation with three soil parameters (TN, TC and TAl). As mentioned
above, this may be caused by the effect of distance from the river stream.

Of the nine plots, two (St. 2-M and St. 2-F) had extremely acidic soil (pH 3.5-3.6) and three (St. 3) were often
submerged by acidic water. From these five plots, five genera of enchytraeids and eight families of oribatids were
collected. In particular, the enchytraeid Achaeta was abundant at St. 2-M. Tectocepheus velatus and many oribatid
nymphs were obtained from these five plots. Both enchytraeids and oribatids are present in both terrestrial and
aquatic habitats throughout the world and are thought to be indicators of soil quality (enchytraeids: Didden 19937,
Didden and Rémbke 200139); Pelosi and Rombke 201840); oribatids: Behan-Pelletier 19994”; Gergoécs and Hufnagel
2009"; Georg et al. 2017%).

In general, enchytraeids are mainly found in neutral to acid soil, but the majority of enchytraeid species prefer
slightly acid to alkaline habitats'”. The pH value is one of the important environmental factors for the distribution of
enchytraeid species in Ireland". In Scottish soils, higher numbers of enchytraeids were found to occur at low soil pH
levels™ . In the present study, no positive or negative correlation was detected between enchytraeid abundance and
pH (Fig. 3.B) , which we attribute to the pH range (pH 3.5 to 6.1) being narrower than that (pH 3.3 to 8.6) reviewed
by Didden (1993) 7 In previous studies, Achaeta species were found to prefer a low pH range%) and slightly low pH
in German floodplain 50il"”. Tn this study, Achaeta, Fridericia, and Lumbricillus were found at the sites with the
lowest pH values (pH 3.5-3.6, St. 2-M and F); in particular, Achaeta was abundant. The soft bodies of enchytraeids
are directly in contact with various elements in the soil solution or flood water. It is indicated that soil acidification
causes aluminum toxicity for soil invertebrates™ . In the soil solution, excess H' ions in acidic waters (pH < 4.5)

leads to a sharp increase in the concentration of toxic aluminum ions (A1°*)* | In fact, the aluminum concentration
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(TAl) in river water was higher in the Sukawa River (10.00 mg L', av. in 2016) than in the Nagase River (0.02 mg
L, av. In 2016)™". In the present study, there was a negative correlation between pH and exchangeable Al (EAI)
(r, = -0.89, p < 0.05). EAl was higher at St. 3 (0.01-0.06 mg L ') than at St. 1 (<0.001 mg/L). Achaeta, Enchytraeus,
Fridericia, and Lumbricillus were found in the plot with the highest EAl value (St. 3-F). Enchytraeus was only
found in October of this plot.

As well as enchytraeids, lumbriculids (which are common in freshwater environments), were obtained from
the sampled localities, reflecting the moist habitat. Enchytraeids are vulnerable to drought and therefore confined
to moist habitats'”. In a survey in southern Sweden, Erséus et al. (2005) " reported that many enchytraeid species
were found only in the semi-aquatic habitat of river banks. In wet grassland, a negative correlation between soil
water content and enchytraeid abundance has been reportedBO). In environments that are constantly flooded by

51, 52) 53, 54
? and waste-water treatment trenches™” ),

waste water, such as percolating filters of sewage treatment plants
enchytraeids are the main organisms.

A variety of oribatid species have been termed “acidophilic” % for example, oribatids are abundant in acid soils
polluted by heavy metals™, and tolerate even very acidic conditions™ . In contrast, oribatids have also been detected
in an alkaline environment™. In the present study, there was no positive or negative correlation between oribatid
abundance and pH value. We hypothesize that the lack of correlation arises from the pH range in the present study
being narrow (pH 3.5 to 6.1), and oribatids in general are found in habitats across a wide range of pH values. At
St. 3-M, the site with low pH value (4.4), five families of oribatids were collected and 7T. velatus was abundant.
Tectocepheus velatus is a cosmopolitan species” . Tectocepheus reproduces by thelytoky and is known to colonize new
habitats quickly™ o

Gergécs and Hufnagel (2009)* described in a review article that oribatids generally prefer habitats with
elevated humidity and are susceptible to drought. However, the remarkable abilities of terrestrial oribatid species
to survive long inundations were revealed by an experimental study'®. Zinkler (1999) 19 proposed four possible
mechanisms allowing oribatids to survive periods of inundation. Bardel and Pfingstl (2018) o proved one of the four
proposals, plastron respiration (a layer of air kept on the body surface supplying the tracheal system with oxygen)
for terrestrial oribatids. In the present study, O. nova, Oppiella spp., T. velatus, and Phthiracaridae were found in
the often submerged sites.

Reeds and other aquatic plants are known to exhibit a capacity for water purification”’ 6, Decomposition of their
shed leaves and dead stems is dependent upon faunal involvement'” W As mentioned above, the main components of
the mesofauna were enchytraeids and oribatids. Enchytraeids and oribatids are decomposers’”*" and are thought to
play a role in the decomposition of reeds even in acidic riparian areas. Further studies on the functions of these taxa

during decomposition are required to understand the capacity for water purification of the riparian habitat.

5. Conclusions

In the present study, the soil parameters were measured and the mesofauna were assessed in sites upstream (two
sites) and downstream (one site) of the confluence of the Nagase and Sukawa rivers during October to December
2018. The downstream riparian area was often submerged by acidic running water, and the soil pH was lower than
that of the upstream area. In the submerged area (St. 3), soil pH gradually decreased and six measured properties
(TN, TC, C/N, TFe, TAIL, and EAIl) gradually increased with increasing distance from the river stream. Five wet
mesofaunal groups were obtained by the wet funnel method (O’Conner method) and nine dry mesofaunal groups
were obtained by the dry funnel method (Tullgren method). Five genera of Enchytraeidae and nine families of
Oribatida were identified. The enchytraeids Achaeta, Fridericia, and Lumbricillus and the oribatids Phthiracaridae,
Oppiella nova (Oudemans) (Oribatida: Oppiidae), and Tectocepheus velatus (Michael) (Oribatida: Tectocepeidae)
were present in extremely acidic soil and soil often submerged by acidic running water. Achaeta and T. velatus were
particularly abundant. There were several groups that individual abundance gradually increased with increasing
distance from the river stream, but no group showed a gradual decrease in individual abundance with increasing
distance from the river stream. In the upstream area (St. 1), many soil properties gradually decreased with
increasing distance from the river, but the abundances of enchytraeids, and collembolans increased. In the area
with extremely acid soil pH (St. 2), two soil parameters (C/N and TFe) decreased and four (TN, TC, TAl, and EAI)
gradually increased with increasing distance from the river. The abundances of collembolans, non-oribatid mites,
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and oribatids gradually increased with increasing distance from the river. Together with enchytraeids, lumbriculids
(which are common in freshwater environments) were obtained from all three stations. This ubiquity is thought to

reflect the moist habitat preferred by these animals.
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factors with significant correlations are also shown. Environmental factors in 3.A and 3.B were abbreviated as
follows: TN, total nitrogen; TAl, total aluminum. TC content had a high positive correlation with TN content.
Enchytraeid genus and group names in 3.B were abbreviated as follows: Ach, Achaeta spp.; Cer, Cernosvitoviella
sp.; Enc, Enchytraeus sp.; Fri, Fridericia spp.; Luml, Lumbricillus lineatus; Lumspp, Lumbricillus spp.; Pla,
planarians; Dip, dipterans (larvae); Col, coleopterans (larvae).
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Characteristics of soil invertebrates in reed beds of acidic-river flowing into Lake Inawashiro in northeastern Japan
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Finished Reading Shou Yamaguchi's 'An Essay on The History of
Contemporary Japanese Philosophy'

Jun SUGAWARA*

Abstract

Shou Yamaguchi's 'An Essay on The History of Contemporary Japanese Philosophy' was serialized from
the January 2024 to June 2025 issue of 'Gendaishisou.' It narrates contemporary Japanese philosophy books
from the 1970s to the present, weaving them together with three threads: Descartes' thread, Kant's thread, and
Marx's thread. A notable feature is the positioning of clinical philosophy as a midpoint between Kant's thread and
Marx's thread. Additionally, it is important to note that feminism and gender theory are addressed along the way
from Kant's thread to Marx's thread. Emphasizing this point reveals that the history of contemporary Japanese
philosophy is not merely a repetition of the history of modern Japanese philosophy as seen in the Kyoto School.

Key words: three threads, philosophy of clinical practice, gender studies
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