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Fish abundance is closely correlated to habitat
We classified fish habitats into riffle, run, glide and pool, and evaluated the amount of 
streamside plants. The fish abundance associated with habitat types and the streamside 
plants was analyzed, and the quantitative correlation between them was confirmed.
There are large amounts of fish in the riffles and pools, and smaller amounts in the runs 
and glides. Although the coverage by streamside plants affects the fish abundance, the ef-
fect is less than that caused by the availability of riffles and pools
Even in small-scale streams, such as experimental streams, there were significantly more 
fish in the riffles and pools than in the other habitats. This result implies that riffle-pool se-
quences are indispensable to river rehabilitation.

Riffles and pools, 
and streamside plants

Improving streams and rivers for aquatic life

Meandering streams are apt to form typical habitats, 
such as riffles, runs, glides and pools. 
( The photographs on the right show the “Habitat Research Zone” of ARRC.)

1.Overview of the experiment
Surveys were conducted in the three ex-

perimental streams. The streams consist of 

various zones including sections with riffles 

and runs, long glides and sections with 

concrete banks to prevent plant growth.

  In the experiment, a homogeneous sec-

tion regarding in-stream habitat was selected as a survey reach. A fish 

survey was conducted in each survey reach, and the relationship be-

tween fish community and in-stream habitats was analyzed. The ex-

periment was conducted from November 24, 1998, to January 6, 

2000. The flow of 0.05 to 0.1 m3/s was supplied as base flow.

2.Fish survey
Fish surveys were conducted six times in 1999, in March, May, July, 

August, October, and December. This analysis was based on the 

surveys of July, August and October. In the fish surveys, the streams 

were classified into segments that have a homogenous in-stream 

habitat, and representative survey reaches were selected from among 

the segments.

  Firstly, the upstream and downstream ends of the survey reaches were 

closed with blocking nets, and electrical fishing was conducted. Fish 

were collected from the lower to upper direction of each survey reach. 

The specimens were identified, and body length and wet weight were 

measured at the site, then the fish were returned to the corresponding 

survey reach. A survey reach was 15 m-long on average, and a survey in 

a standard survey reach took 1 minute and was repeated three times.

3.Classification of habitats and survey
Habitats should be classified first to investigate the relationship 

between habitats and inhabiting states. In this experiment, habitats 

were classified based on past classification studies.

  The streams were first divided from the cross sectional viewpoint into 

two parts, lotic zones and streamside zones. A lotic zone denotes a place 

where water flows without being affected by streamside plants. The lotic 

zones were then classified into riffles, runs, glides and pools based on 

the aspects of water surface, water depth, and current velocity.

  Streamside zones were classified by streamside plants. The area of 

water surface shaded by streamside plants was determined by looking 

from directly above, and the area was divided by total water area to 

calculate the coverage by streamside plants (Figure 1). Since detail 

numbers are not significant (because plants change in shape), survey 

reaches were grouped into vegetation coverage of “less than 10%”, 

“10% to 20%”, and “over 20%”.

Riffles

Pools

Runs

The relationship between habitat and the amount of fish was analyzed 

(Figure 2). The figure shows the wet weight of fish per unit area, 

which was calculated by dividing the total wet weight of fish captured 

during three trials in each reach by the area of the survey reach. The 

dominant species in the summer were Carassius, Gnathopogon 

elongatus, and Zacca platypus. The wet weight of fish per unit area 

was high in the pools and riffles and low in the runs and glides. The 

difference between these was very large, and there were 10 to 20 

times more fish in the pools than in the runs and glides.

  The relationship between wet weight of fish per unit area and 

vegetation coverage for runs and glides is shown in Figure 3. The 

larger the vegetation coverage, the larger the wet weight of fish. In 

October, for example, the wet weight in the “over 20%” category was 

about five times greater than that in the “less than 10%” category.

  The analysis showed a specific relationship between habitat and the 

fish abundance. There were more fish in survey sections that were 

densely covered by plants than in sections with few plants. However, 

the fish abundance was small in the runs and glides compared to the 

amount in pools and riffles, even when the streamsides were covered 

by dense vegetation.

■ Wet weight of fish per unit area in 
　 July to October in runs,glides,pools and riffles

100

80

60

40

20

0
RifflepoolGlideRun

W
et

 w
ei

gh
t 

pe
r 

un
it 

ar
ea
（

g/
m

2
） 

OctoberAugustJuly Standard error

OctoberAugustJuly Standard error

10

8

12

14

6

4

2

0
Over 20%10 to 20%Less than 10%

■ Fresh weight of fish per unit area in 
　 July to October for different vegetation coverage
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Changes of alignment such as straightening conducted in 

streams in Japan have caused the disappearance of habitats such 

as riffles and pools. Although projects to rehabilitate the habitats 

should involve re-meandering, it is very hard to execute such pro-

jects in a short period because of the high density of population 

and land use in Japan. For the time being, biological diversity 

should be maintained by installing underwater structures, such as 

deflectors, to reproduce habitats that have disappeared, and we 

should combine this methodology with the change of alignments 

including re-meandering.
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Basic morphology of a stream and 
schematic diagram of the 
relationship between riffles and pools

Runs are downstream of pools where the 
bed slope is rather gentle.
Bed materials tend to be embedded.

The substrate varies depending on the stream.
The bottom of the experimental stream is 
mostly sand and mud.

Riffles are chutes into pools, and the bed 
slope is the steepest among habitats.
Generally, bed materials are not embedded.

Even in such a small stream, 
riffles and pools are 
important habitats for fish.

Abundant fish in riffles and pools

Alignment such as straightening causes riffles and pools to disappear, 

and concrete revetments make it difficult for plants to grow along the 

stream side. This study was conducted using experimental streams, 

thus the results may not be universally applicable. However, it is 

obvious that the disappearance of riffles and pools can cause a 

reduction in fish abundance. Not only the riverside but also the 

riverbed morphology should be considered for river rehabilitation 

projects.

Not only the riverside but also the shape of the 
riverbed affects fish.
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※ Since pools and riffles account for a small percentage of all
　 experimental streams, there were no sections with minimal vegetation　 
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