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Methods of Sampling the Stream Macro-invertebrates
Naoshi C. Watanabe

Summary

Various sampling methods of the stream bottom fauna are described and some problems in

quantitative sampling are discussed.

The sampling apparatus are classified into five groups basically in the same way as other

authors did——shovel samplers, cylinder or box samplers, fixed nets, traps, ‘and hand nets

(including the stone-lifting method & the kicksampling method).

Selectivity of the sampling methods according to the construction and mesh size of the

apparatus is discussed in connection with the behavioral difference among or within species.

The number of samples required to estimate the density and biomass on any specifiecl1 level

of precision is calculated and it is concluded that practically speaking, an error of 30% of the

true mean at the lowest must be permitted.

As regards quadrat size, it is maintained that more samples with smaller units are generally

better than fewer samples with larger units, considering the balance of variability of samples

and effort for sampling, and that the quadrat of 0.25 square meters used by some workers is

too large.

In addition, the relation between the number of species and sampling area, and personal

bias in sampling are discussed.
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Fig.1 Shovel samplers a. Allen (1940), b. Ditt-
mar (1955), c. Macan (1958). Allen’s sampler can
be pulled as well as pushed.
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Fig.3 Fixed nets a. Surber (1937). b. Slanina
(1958), c. Tsuda (1962),
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Fig.4 Traps a. Coleman and Hynes (1970); @the
position being lifted, @alminum mesh of cylinders,
®the position in situ. The sampler consists of a
outer and a inner cylinder of the same material(@®),
and of a nylon bag which is folded at the base of
the cylinders during the colonization period. At
the time of lifting, the inner cylinder is enclosed
by the nylon bag. b. Basket sampler by Mason
et al (1967). c. Multiplate sampler by Hester and
Dendy (1962), *
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Tab. 1 Comparison of the proportions of the various size groups of various species caught
by shovel sampler and fine net (Macan 1958).

mm long : 0—1 1—2 2—3
Rhithrogena semicolorata
4% net — 16 84
9 shovel 1 165 232
Ecdyonurus torrentis
5 net — 3 21
10 shovel 1 8 18
Baetis rhodani
5 net 1441 5098 1156
10 shovel 55 240 201
Bacetis pumilus
5 net 12 110 136
10 shovel 3 160 78
Gammarus pulex )
5 net — — —
10 shovel — — —

3—4 4—5 5—6 6—7 7—8 8—9 Total
102 58 24 — — — 284
123 40 7 — — — 568
29 20 20 1 3 1 109
24 13 13 4 5 — 8
274 88 8L 45 10 2 8195
100 34 16 13 — — 659
03 1 3 — — — 314
4 6 1 — — — 262
- - - = - - 232
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Tab.2 The numbers and weights of animals per %sq. m. collected by three methods
from the River Polenz, Germany, on 31 October 1958. Standard errors are shown after some
of the means. From data incorporated in pre-print of Albrecht (1961) (Hynes 1970).

. Schrider’s

Sampling method 10-stone method Surber sampler . .-+ Shovel sampler
Sample no. 1 2 3 1 2 3 1 2 3
Dugesia 32 15 17 11 5 16 16 32 14
Oligochaeta 23 105 98 200 278 178 598 148 706
Erpobdella 4 1 8 — 7 1 4 — —
Acarina — — 1 3 1 1 2 2 —
Nemoura — 3 2 2 3 — — 6 —
Perlodidae 2 — 2 5 4 2 4 — 2
Baetis 87 118 132 117 51 62 122 74 74
Chitonophora 98 208 100 465 405 329 318 340 158
Habroleptoides — — — — — 2 — 2 —
Torleya — —_ — — — 2 — -2 —
Ephemera —_ — —_— - —_ — 1 — —
Hydropsyche 62 80 69 79 46 36 106 84 42
Tinodes 6 6 5 3 2 2 4 2 2
Rhyacophila 2 — — — — — - — —
Sericostomatinae — 1 - 8 8 4 10 2 4
Silo- — — — — 1 — — — -
Elmis 11 13 8 8 5 13 11 24 8
Limnius — — 2 1 — 2 5 - —
Chironomidae 490 1,839 1,076 23 13 7 104 52 8
Atherix — 6 8 22 13 7 24 20 30
Pericoma, etc. —_ 6 — 1 — — — — 2
Ancylus. 21 31 33 22 20 35 12 38 18.
Total mean number 1, 6041808 844139 1,096+252

Without Chironomidae 469 — -

Without Oligochaeta —_— 625 612
Total mean weight (g.) 0.81450. 243 1.1040+0.182 1.57110. 459

Without Chironomidae 0.7624 1.1035 1.5662

Without Oligochaeta 0.7442 ©0.9924 1.2510

Tab.3 Organisms collected in five 0.093-m? (1 ft?) samples taken from a riffle before
and during exposure. A==Total number collected; B==total weight; C=mean weight
(in mg) (Kroger 1972).

Surber samples " Hand collections
A B C A B C

Alloperla sp. — — — 1 1.0 1.0
Isoperla sp. 463 486.0 1.0 1,348 993.0 0.7
Ephemerella inermis Eaton 777 837.0 1.1 1,681 973.0 0.6
Baetis tricaudatus Dodds — —_ — 2 2.0 1.0
Baetis sp. probably bicaudatus Dodds — — - 1 1.0 1.0
Paraleptophlebia sp. — — —_ 1 1.0 1.0
Rithrogena hageni McDunnough 6 6.0 1.0 32 24.0 0.8
Hydropsyche sp. 1,491 4,159.0 2.8 3,119 8,542.0 2.7
Hydroptila sp. 5 2.8 0.6 1 1.0 1.0
Glossosoma montana Ross 605 477.0 0.8 1,552 1,057.0 0.7
Oecetis sp. 38 64.0 1.7 . 2 1.0 0.5
Chironomidae 746 210.0 0.3 6,054 1,669.0 0.3
Simulium sp. 115 34.0 0.3 1,689 257.0 0.2
Atherix variegata Walker — — — 1 30.0 30.0
Metachela sp. 1 0.8 0.8 3 2.2 0.7
Elmidae 6 4.8 0.8 2 1.0 0.5
Acarina 1 0.4 0.4 1 0.3 0.3
Stagnicola bulimoides Lea 8 25.0 3.1 — — -
Pisidium sp. 24 5.2 0.2 — — -
Totals 4,286 6,312.0 15,490 13,555.5-

Mean . 1.5 : 0.9
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Tab.4 Numbers of Ephemeroptera of various sizes taken in 65 parallel collections with
a coarse net and a with fine net (Macan 1958). .

Rhithrogena Ecdyonurus.
size fine coarse fine coarse
mm . . T
0—1 — — -1 0
1—2 104 20 124 13
2—3 303 131 153 108
3—4 397 373 165 156
4—5 354 - 448 112 133
5—6 290 252 110 136
6—7 126 . 157 69 96
7—8 123 136 45 78
8—9 84 80 51 49
910 34 35 39 23
overl0 16 3 . 51 55

Heptagenia Baetis rhodani  B. pumilus
fine coarse fine coarse fine coarse
- ...~ 19986 25 - - .92 0
8 1 21,872 226 727 6
73 40 7,730 - 252 930 21
126 113 2,657 424 657 44
74 46 1,244 724 331 93
27 18 s 787 . 761 206 169
7 5 320 409 - 41 69
1 -3 174 311 8 6
3 3 107 152 — 2
1 1 10 76 — -
— — 17 46 — —
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Fig.5 Size distribution of two mayfly species co-
llected by Surber type sampler with double nets.
Shaded areas ; the specimens cal l’d by the inner
coarse net (23mesh/in.), White areas; the specimens
ca(ghh by the outer fine net (39mesh/in.) (Tanaka
1967)
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Fig.6 Estimates of the number of species in 1 to 10 pooled Surber samples expressed as per-
centages of the total (data from Gaufin et al 1956).
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Fig.7 Increase in number of species with increasing area. The abscissa indicates the number

of samples collected by Surber type sampler covering an area of 0.09 square meters. Stations

are located in numerical order from upper stream to lower. St. 4 is just below the discharge
point from a mine.
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Tab.5 Total numbers of animals per square foot. Predictions of the numbers of
samples necessary to give mean values within a defined range of the population
mean (A) and of the variability of the sample mean with the number of samples
defined (B), both-at the 95% level of confidence. Based on Needham and Usinger’s
(1956) data corrected for bias (Chutter 1972).

- A B

5% 10%  20% 3 5 10
All samples 448 112 28 +61% +47% +33%
Samples from water >>30.48cm deep 595 149 32 +70% +53% +39%
Samples from water <30.48cm deep 350 87 22 +54% +42% +30%
Samples from® water 7.62-20.32cm deep 292 73 18 +49% +38% +27%




Tab.6 Relation between the number of replicates and confidence range of means in
estimating the density and biomass of freshwater macroinvertebrates by using the
wire gauze shovel (Watanabe & Harada 1976).

Number of replicates

* s 1 3 5 10
Total number of individuals 1440.0  572.8 79%  45%  35%  24%
Total biomass (mg/0.25m?) 3739.6 1613.4 86% . 49% 38%  26%
Stenopsyche griseipennis WoOIB4S el 158 ok 4 5%
Hydropssohe gifuana YO BB W W
 Hydropsychodes brevilineata w7 0o 1k w0k R Gk
Mystrophora inops W okes e1 nE % e B
Goera japonica W15 oo 16k 9k 8
Batis thermicus W Bar ner Tk Gk R b
Choroterfes trifurcata ”{I\IV g?; %g; ﬁg% gg% ig;’g : gg%
Epeorus latifolium w e mi % R 8%
Ecdyonurus yoshidae W Tsz 10 % B R 0
Ephemerela rufa W ooas 6 iy we af 4%
Antocha st. W5 ime 4 in wE  wk
Chironomidac W es B %e BB R 5
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Tab.7 Variability of values in estimating
the density and biomass with different sizes
of unit areas.

(Density)

sampling unit X s.d. C.V.
(cm?)
625 345.4 130.8 37.9%

625X 2 698.1 235.7 33.8%
625X 3 1135.3 388.2 34.2%
625X 4 1440.0 572.8 39.8%

(Biomass)

sampling unit be sd. C.V.
(cm?)
625 882.9 373.4 42.3%

625X 2 1856.8 727.3 39.2%
625X 3 2993.9 1251.0 41.8%
6254 3739.6 1613.4 43.1%

X ; mean, s.d.; standard deviation, C.V.; coeffi-
cient of variation
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