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ABSTRACT 

Rosenberg, D. M. 1978. Practical sampling of freshwater macrozoobenthos: 
a bibliography of useful texts, reviews, and recent papers. Can. Fish. 
Mar. Serv. Tech. Rep. 790: iv + 15 p. 

This bibliography is a practical guide to all phases of sampling for 
freshwater macrozoobenthos and includes references to reviews of sampling, 
sampling equipment and techniques and their comparisons, requisite numbers 
and size of samples, and sorting macrobenthos for identification. Approxi­
mately 500 references are listed, mostly in the decade 1967 to 1976. 

Key words: benthos; benthos collecting devices; bibliographies; freshwater; 
samplers; sampling (biological). 

RESUME 

Rosenberg, D. M. 1978. Practical sampling of freshwater macrozoobenthos: 
a bibliography of useful texts, reviews, and recent papers. Can. Fish. 
Mar. Serv. Tech. Rep. 790: iv + 15 p. 

La presente bibliographie est un guide pratique de toutes les etapes de 
1 1echantillonnage du macrozoobenthos d 1eau douce et renvoie a environ 500 
titres, la plupart publies entre 1967 et 1976, traitant de l 1echantillonage, 
du materiel et des techniques d 1echantillonnage et leur comparaison, de la 
grosseur requise des echantillons et de la classification du macrobenthos 
pour son identification. 

Mots cles: benthos; echantillonneurs de benthos; bibliographies; eau douce; 
echantillonneurs; echantillonnage (biologique). 



INTRODUCTION 

This bibliography is intended as a practical 
guide to the sampling of invertebrate macrofauna 
in benthic, freshwater habitats. Microfauna, 
meiofauna, zooplankton, and nekton are excluded 
although some overlap between these groups and 
benthic macrofauna is inevitable. The review of 
sampling of biting fly populations, itself a 
specialized field, is not intended to be complete. 
Inclusion of references to devices used in physi­
cal/chemical studies was arbitrarily based on the 
potential utility of these devices for sampling 
macrobenthos. A number of references to marine 
and estuarine sampling are included because they 
describe methods which may be useable or are al­
ready used in freshwater studies. For example, 
photographic methods, largely i~nored in fresh­
water work [Except see Cummins (1962) under 
REVIEWS] are mainly marine. Only a few references 
are presented under PHOTOGRAPHY - as examples and 
as a guide to additional pertinent marine litera­
ture. 

The bibliography of recent papers covers the 
decade from 1967 to 1976. Some references from 
1977 and 1978 have also been included. Papers 
whose primary objective is to describe methods of 
sampling freshwater macrozoobenthos are emphasized 
although descriptions of new devices, new approaches 
to sampling, etc. within larger works are also 
included. References from primary journals are 
emphasized. 

Most of the references come from my personal 
files, from CAN/OLE, NTIS, and ORBIT on- and off­
line computer searches done by the Freshwater 
Institute, and from a retrospective search of 
BASIC done by BIOSIS in Philadelphia. I tried to 
examine each reference (or at least an abstract 
of it) for suitability before including it in the 
bibliography. 

TEXTS 

AMERICAN PUBLIC HEALTH ASSOCIATION. 1971. Macro­
invertebrates, p. 761-771 (Sect. 604). In 
Standard methods for the examination of water 
and wastewater. 13th ed. Am. Publ. Health 
Assoc., New York. 874 p. 

EDMONDSON, W. T., and G. G. WINBERG. (ed.) 1971. 
A manual on methods for the assessment of 
secondary productivity in fresh waters. IBP 
Handb. 17. Blackwell Scientific Publications, 
Oxford. 358 p. , 

LAMOTTE, M., et F. BOURLIERE. 1971. Problemes 
d'ecologie: L'echantillonnage des peuplements 
animaux des milieux aquatiques. Masson et 
Cie, Paris. 294 p. 

LIND, 0. T. 1974. Handbook of common methods in 
limnology. C. V. Mosby Co., St. Louis. 154 
p. 

PIECHOCKI, R. 1975. Makroskopische Priparations­
technik. Leitfaden fUr das Sammeln, Pripar­
ieren und Konservieren. Teil II. Wirbellose. 
VEB Gustav Fischer Verlag, Jena. 349 p. 

SCHWOERBEL, J. 1970. Methods of hydrobiology 
(freshwater biology). Pergamon Press, Oxford. 
200 p. 

SERVICE, M. W. 1976. Mosquito ecology. Field 
sampling methods. Applied Science Publishers, 
London. 583 p. 
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SLACK, K. V., R. C. AVERETT, P. E. GREESON, and 
R. G. LIPSCOMB. 1973. Methods for collec­
tion and analysis of aquatic biological and 
microbiological samples. Ch. A4, Book 5, 
Laboratory analysis. In Techniques of water­
resources investigations of the United States 
Geological Survey. U. S. Department of the 
Interior, Geological Survey, Washington. 
165 p. 

SOUTHWOOD, T. R. E. 1966. Ecological methods. 
Methuen and Co. Ltd., London. 391 p. 

WEBER, C. I. (ed.). 1973. Biological field and 
laboratory methods for measuring the quality 
of surface waters and effluents. U. S. 
Environ. Prot. Agency. Environ. Manit. Ser. 
EPA-670/4-73-001: 186 p. 

WELCH, P. S. 1948. Limnological methods. McGraw­
Hill Book Company, Inc., New York. 381 p. 

REVIEWS 

ALBRECHT, M.-L. 1959. Die quantitative Unter­
suchung der Bodenfauna fliessender Gewisser 
(Untersuchungsmethoden und Arbeitsergebnisse). 
Z. Fisch. (N.F.) 8: 481-550. 

BEAK, T. W., T. C. GRIFFING, and A. G. APPLEBY. 
1973. Use of artificial substrate samplers 
to assess water pollution, p. 227-241. 1~ 
J. Cairns, Jr., and K. L. Dickson (ed.) 
Biological methods for the assessment of 
water quality. ASTM Spec. Tech. Publ. 528. 
American Society for Testing and Materials, 
Philadelphia. 

BESCH, W. 1966. Driftnetzmethode und biologische 
Fliesswasseruntersuchung. Int. Ver. Theor. 
Angew. Limnol. Verh. 16: 669-678. 

BOURNAUD, M., et M. THIBAULT. 1973. La derive 
des organismes dans les eaux courantes. Ann. 
Hydrobiol. 4: 11-49. 

BRINKHURST, R. 0. 1967. Sampling the benthos. 
Great Lakes Inst. Univ. Toronto. PR 32: 6 p. 

BRINKHURST, R. 0. 1974. The sampling problem, 
p. 141-155 (Ch. 7). In The benthos of lakes. 
Macmillan Press Ltd., London. 190 p. 

CAIRNS, J., Jr., and K. L. DICKSON. 1971. A 
simple method for the biological assessment 
of the effects of waste discharges on aquatic 
bottom-dwelling organisms. J. Wat. Pollut. 
Control Fed. 43: 755-772. 

CHODOROWSKI, A. 1971. L'echantillonnage des 
peuplements d'invertebres des eaux contin­
entales stagnantes, p. 1-51 {Ch. I). E11 

M. Lamotte, et F. Bourliere (ed.) Problemes 
d'ecologie: L'echantillonnage des peuplements 
animaux des milieux aquatiques. Masson et 
Cie, Paris. 

COFFMAN, W. P. 1971. Artificial substrates and 
the problem of lotic sampling. Pymatuning 
Laboratory of Ecology, University of 
Pittsburgh. 8 p. [Mimeograph.] 

CUMMINS, K. W. 1962. An evaluation of some 
techniques for the collection and analysis 
of benthic samples with special emphasis on 
lotic waters. Am. Midl. Nat. 67: 477-504. 

CUMMINS, K. W. 1975. Macroinvertebrates, p. 170-
198 (Ch. 8). In B. A. Whitton (ed.) River 
ecology. Studies in ecology. Vol. 2. 
Blackwell Scientific Publications, Oxford. 

DORJES, J. 1971. Fanggerate zur Erforschung 
bodenlebender Tiergemeinschaften. Nat. Mus. 
101: 61-68. 



ELLIOTT, J. M. 1970. Methods of sampling inver­
tebrate drift in running water. Ann. Limnol. 

06: 133-159. 
GRIMAS, U. 1969. Ch. VIII. Bottenfauna. In T. 

Willen (ed.) Metodik vid biologiska sjounder­
sokningar [Methods of biological investiga­
tions of lakes.] Scr. Limnol. Upsal. 255, 
Meddn. NaturvSrds. Limnol. Unders. 30: 49-
59. [In Swedish.] 

GURVICH, V. V. 1969. Methods for the quantita­
tive study of the micro- and mesobenthos. 
Biol. Vnutr. Vod Inf. Byull. 3: 57-63 
(Transl. from Russian by Can. Fish. Mar. 
Serv. Transl. Ser. No. 4183, 1978). 

HOPKINS, C. L. 1977. Bottom fauna sampling. N. 
Z. Minist. Agric. Fish. Fish. Tech. Rep. 149: 
71-81. 

HYNES, H. B. N. 1970. Quantitative study of 
benthic invertebrates, p. 236-255 (Ch. 12). 
In H. B. N. Hynes. The ecology of running 
waters. University of Toronto Press, Toronto. 
555 p. 

HYNES, H. B. N. 1970. The ecology of stream 
insects. Annu. Rev. Entomol. 15: 25-42. 

HYNES, H. B. N. 1971. Benthos of flowing water, 
p. 66-74. In W. T. Edmondson, and G. G. 
Winberg (ed.) A manual on methods for the 
assessment of secondary productivity in 
fresh waters. IBP Handb. 17. Blackwell 
Scientific Publications, Oxford. 

HYNES, H. B. N., Z. KAJAK, H. LOEFFLER, and H. 
MUNDIE. 1971. Separation of benthic 
animals from·bottom materials, p. 74-80. 
In W. T. Edmondson, and G. G. Winberg (ed.) 
A manual on methods for the assessment of 
secondary productivity in fresh waters. 
IBP Handb. Blackwell Scientific Publications, 
Oxford. 

KAJAK, Z. 1963. Analysis of quantitative benthic 
methods. Ekol. Pol. A 11: 1-56. 

KAJAK, Z. 1971. Benthos of standing water, p. 
25-65. In W. T. Edmondson, and G. G. 
Winberg (ed.) A manual on methods for the 
assessment of secondary productivity in 
fresh waters. IBP Handb. 17. Blackwell 
Scientific Publications, Oxford. 

LAPCHIN, L. 1977. Utilisation de substrats 
artificiels pour 1 'etude des populations 
d' invertebres benthiques. Resultats 
preliminaires dans un ruisseau a Salmonides 
de Bretagne. Ann. Hydrobiol. 8: 33-44. 

MACAN, T. T. 1958. Methods of sampling the 
bottom fauna in stony streams. Mitt. Int. 
Ver. Theor. Angew. Limnol. 8: 1-21. 

MORGAN, N. C. 1971. Factors in the design and 
selection of insect emergence traps, p. 93-
108 .. In W. T. Edmondson, and G. G. Winberg 
(ed.) A manual on methods for the assess­
ment of secondary productivity in fresh 
waters. IBP Handb. 17. Blackwell Scientific 
Publications, Oxford. 

MULLER, K. 1974. Stream drift as a chronological 
phenomenon in running water ecosystems. Annu. 
Rev. Ecol. Syst. 5: 309-323. 

MUNDIE, J. H. 1956. Emergence traps for aquatic 
insects. Mitt. Int. Ver. Theor. Angew. 
L imnol. 7: 1-13. 

MUNDIE, J. H. 1971. Techniques for sampling 
emerging aquatic insects, p. 80-93. In 
W. T. Edmondson, and G. G. Winberg. (ed.) A 
manual on methods for the assessment of 
secondary productivity in fresh waters. IBP 
Handb. 17. Blackwell Scientific Publications, 
Oxford. 
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TUFFERY, G. 1971. L'echantillonnage des peuple­
ments d'invertebres des eaux continentales 
courantes, p. 53-84 (Ch. II). En M. Lamotte 
et F. Bourliere (ed.) Problemes d'ecologie: 
L'echantillonnage des peuplements animaux des 
milieux aquatiques. Masson et Cie, Paris. 

WATERS, T. F. 1969. Invertebrate drift-ecology 
and significance to stream fishes, p. 121-134. 
InT. G. Northcote (ed.) Symposium on salmon 
and trout in streams. H. R. Macmillan Lectures 
in Fisheries, University of British Columbia, 
Vancouver. 

[See also Hakanson (1973) under EQUIPMENT AND 
TECHNIQUES 5. GRABS AND DREDGES.] 

EQUIPMENT AND TECHNIQUES 

1. ARTIFICIAL SUBSTRATES 

ALFIERI, D. J. 1975. Organismal development on an 
artificial substrate 1 July 1972 - 6 June 1974. 
Estuarine Coastal Mar. Sci. 3: 465-472. 

ARTHUR, J. W., and W. B. HORNING, II. 1969. The 
use of artificial substrates in pollution sur­
veys. Am. Midl. Nat. 82: 83-89. 

BESCH, W., W. HOFMANN, and W. ELLENBERGER. 1967. 
Das Makrobenthos auf Polyathylensubstraten in 
Fliessgewassern. 1. Die Kinzig, ein Fluss 
der unteren Salmoniden und oberen Barbenzone. 
Ann. Limnol. 3: 331-368. 

BOURGET, E., and G. LACROIX. 1971. Two simple 
durable epifaunal collectors. J. Fish. Res. 
Board Can. 28: 1205-1207. 

BULL, C. J. 1968. A bottom fauna sampler for use 
in stony streams. Prog. Fish-Cult. 30: 119-
120. 

CHU, K. Y. and J. A. VANDERBURG. 1976. Techniques 
for estimating densities of Bulinus tr>uncatus 
rohlfsi and its horizontal distribution in 
Volta Lake, Ghana. Bull. W.H.O. 54: 411-416. 

CRANDALL, M. E. 1977. Epibenthic invertebrates of 
Croton Bay in the Hudson River. N. Y. Fish 
Game J. 24: 178-186. 

CRO\~E, J. -A. M. E. 1972. The use of rock -fi 11 ed 
basket samples to survey the aquatic inverte­
brates of the Saskatchewan River. Manit. Dep. 
Mines Resour. Environ. Manage. Res. Branch MS 
Rep. 72-3: 12 p. 

CURTIS, L. C. 1968. A method for accurate count­
ing of blackfly larvae (Diptera: Simuliidae). 
Mosq. News 28: 238-239. 

DAHLBERG, M. D., and J. C. CONYERS. 1974. Winter 
fauna in a thermal discharge with observations 
on a macrobenthos sampler, p. 414-422. In 
J. W. Gibbons, and R. R. Scharitz (ed.) 
Thermal Ecology. Proceedings of a symposium 
held at Augusta, Georgia, May 3-5, 1973. U. S. 
Atomic Energy Commission Technical Information 
Center, Oak Ridge. 

DEJOUX, C., et J. M. ELOUARD. 1975. Etude 
quantitative de 1 'entomofaune aquatique: 
utilisation de substrats artificiels. 0. R. 
S. T. 0. M. Rap. No. 405. 3 p. [From Elsen 
(1977), this section.] 

DICKSON, K. L., and J. CAIRNS, Jr. 1972. The 
relationship of fresh-water macroinvertebrate 
communities collected by floating artificial 
substrates to the MacArthur-Wilson equilibrium 
model. Am. Midl. Nat. 88: 68-75. 



DISNEY, R. H. L. 1972. Observations on samplinq 
pre-imaginal populations of blackflies (Dipt., 
Simuliidae) in West Cameroon. Bull. Entomol. 
Res. 61: 485-503. 

DOBY, J.-M., B. RAULT, et F. BEAUCOURNU-SAGUEZ. 
1967. Utilisation de rubans de plastique 
pour la recolte des oeufs et des stades 
larvaires et nympheaux de Simulies (Dipteres 
Paranematoceres) et pour 1 'etude biologique 
de ceux-ci. Ann. Parasitol. Hum. Comp. 
42: 651-657. 

ELSEN, P. 1977. Methodes d'echantillonnage des 
populations preimaginales de Simulium 
damnosum Theobald, 1903 (Diptera, Simuliidae) 
en Afrique de l'Ouest. I. Distribution 
verticale des larves et des nymphes: observa­
tions preliminaires. Tropenmed. Parasitol. 
28: 91-96. -

ELSEN, P. and G. HEBRARD. 1977. Methodes d'echan-
tillonnage des populations preima~i~ales de 
Simulium damnosum Theobald, 1903 (D1ptera, 
Simuliidae) in Afrique de l'Ouest. II. 
Observations sur le choix des couleurs, 
1 'evolution du peuplement et la repartition 
horizontale au moyen de rubans en plastique. 
Tropenmed. Parasitol. 28: 471-477. 

FREMLING, C. R., and G. L. SCHOENING. 1973. 
Artificial substrates for Hexagenia mayfly 
nymphs, p. 209-210. In W. L. Peters, and 
J. G. Peters (ed.) Proceedings of the First 
International Conference on Ephemeroptera, 
1970, Tallahassee, Florida. E. J. Brill, 
Lei den. 

FRIEDRICH, G., und H. V. HERBST. 1968. Der 
Litoralzylinder, ein Gerat zur quantitativen 
Proben entnahme im Uferbereich. Gewass. 
Abwass. 47: 79-87. 

GEMELLI, C., and A. ZULLINI. 1976. Studio del 
periphyton del Po mediante substrati 
artificiali. Ateneo Parmense Acta Nat. 
12: 111-122. 

GODDARD, C. I., M. H. GOODWIN, and L. A. GREIG. 
1975. The use of artificial substrates in 
sampling estuarine benthos. Trans. Am. Fish. 
Soc. 104: 50-52. 

HARROLD, J. F., Jr. 1978. Relation of sample 
variation to plate orientation in the 
Hester-Dendy plate sampler. Prog. Fish-Cult. 
40: 24-25. 

HILSENHOFF, W. L. 1969. An artificial substrate 
device for sampling benthic stream inverte­
brates. Limnol. Oceanogr. 14: 465-471. 

HOCUTT, C. H., K. L. DICKSON, and M. T. MASNIK. 
1974-1976. Methodology developed for sampling 
macroinvertebrates by artificial substrates 
in the New River, Virginia. Rev. Biol. (Lisb.) 
10: 63-75. 

JACOBI, G. Z. 1971. A quantitative artificial 
substrate sampler for benthic macroinverte­
brates. Trans. Am. Fish. Soc. 100: 136-138. 

KHALAF, G., et H. TACHET. 1977. La dynamique de 
colonisation des substrats artificiels par 
les macroinvertebres d'un cours d'eau. Ann. 
Limnol. 13: 169-190. 

KOVALAK, W. P. 1976. Seasonal and diel changes in 
the positioning of Glossosoma nigrio1' Banks 
(Trichoptera: Glossosomatidae) on artificial 
substrates. Can. J. Zool. 54: 1585-1594. 

KOVALAK, W. P. 1978. Diel changes in stream 
benthos density on stones and artificial sub­
strates. Hydrobiologia 58: 7-16. 

KREIS, R. D., and R. L. SMITH. 1970. A method of 
suspending multiple "basket samplers" in 
reservoirs. Prog. Fish-Cult. 32: 182-183. 
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KREIS, R. D., R. L. SMITH, and J. E. MOYER. 1971. 
The use of limestone-filled basket samplers 
for collecting reservoir macroinvertebrates. 
Water Res. 5: 1099-1106. 

LAVILLE, H. 1974. Utilisation de substrats 
artificiels pour 1 'etude de la faune macro­
benthique de la zone littorale rocheuse des 
lacs de montagne. Ann. Limnol. 10: 163-172. 

LEWIS, D. J., and G. F. BENNETT. 1974. An arti­
ficial substrate for the quantitative 
comparison of the densities of larval simuliid 
(Diptera) populations. Can. J. Zool. 52: 
773-775. 

MACAN, T. T., and A. KITCHING. 1976. The coloniza­
tion of squares of plastic suspended in mid­
water. Freshw. Biol. 6: 33-40. 

MASON, J. C. 1976. Evaluating a substrate tray 
for sampling the invertebrate fauna of small 
streams, with comment on general sampling 
problems. Arch. Hydrobiol. 78: 51-70. 

MASON, W. T., Jr., J. B. ANDERSON, R. D. KREIS, and 
W. C. JOHNSON. 1970. Artificial substrate 
sampling, macroinvertebrates in a polluted 
reach of the Klamath River, Oregon. J. Wat. 
Pollut. Control. Fed. 42: R315-R328. 

MASON, W. T., J. B. ANDERSON, and G. E. MORRISON. 
1967. A limestone-filled, artificial sub­
strate sampler-float unit for collecting 
macroinvertebrates in large streams. Prog. 
Fish-Cult. 29: 74. 

MASON, W. T., Jr., C. I. WEBER, P. A. LEWIS, and 
E. C. JULIAN. 1973. Factors affecting the 
performance of basket and multipl ate macro­
invertebrate samplers. Freshw. Biol. 3: 
409-436. 

MATHERS, C. K., and T. R. MARTIN. 1969. A new 
multiple-plate sampler for collecting 
macroinvertebrates of the stream biocies. 
Trans. Ill. State Acad. Sci. 62: 331-333. 

McCALL, P. L. 1977. Community patterns and 
adaptive strategies of the infaunal benthos 
of Long Island Sound. J. Mar. Res. 35: 
221-266. 

McDANIEL, M. D. 1974. Design and preliminary 
evaluation of an improved artificial sub­
strate sampler for aquatic macroinvertebrates. 
Prog. Fish-Cult. 36: 23-25. 

MINSHALL, G. W., and J. N. MINSHALL. 1977. 
Microdistribution of benthic invertebrates in 
a Rocky Mountain (U.S.A.) stream. Hydro­
biologia 55: 231-249. 

MOORE, R. L., and S. F. COOK, Jr. 1967. Pan 
traps for migration studies of chaoborid 
midge larvae (Diptera: Culicidae). Ann. 
Entomol. Soc. Am. 60: 478. 

NILSEN, H. C., and R. W. LARIMORE. 1973. Establish­
ment of invertebrate communities on log sub­
strates in the Kaskasia River, Illinois. 
Ecology 54: 366-374. 

NILSSON, L .M. and P. SJOSTROM. 1977. Colonization 
of implanted substrates by differently sized 
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studies on the Simuliidae of North Wales. 
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