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Abstract
In this study, we present a list of crustaceans traced in plankton of the southern basin Lake Baikal 
in addition to some details regarding ecological peculiarities of the only known freshwater pelagic 
amphipod Macrohectopus branickii (Amphipoda: Macrohectopodidae). The amphipod is an active 
predator among major parts of the Lake Baikal food chain. Its role in the lake’s ecosystem is similar to 
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that of Antarctic krill and mysids in Europe and North America water bodies. As an active swimmer, 
M. branickii performs daily vertical migrations. Besides, the species also has horizontal migrations 
and migrating swarms, including time during breeding period, that hamper species studies. We were 
interested in clarifying some features of the species ecology. As a material we used samples obtained 
in the 0 to 250 m water layer with a plankton Juday net every 7 to 10 days from 2013 until 2018 as a 
part of long-term ecological monitoring project of Lake Baikal pelagial. Sampling was conducted in 
the southern part of the lake off the shore of Bolshie Koty Village (Irkutsk region). The results showed 
the presence of one peak of young during breeding period, which is at its maximum in May. The maxi-
mum of the 1 to 6 mm group containing young individuals and males occurs in July, and during the 
same period, a slight increase in immature females in comparison with the first group can also be seen. 
This finding might be directly linked to the warming trend in Lake Baikal.
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Introduction

The fauna of amphipods of terrestrial water bodies of Russia consists of 61% of the 
Lake Baikal’s amphipods, which are almost completely endemic and include 354 
species and subspecies (Takhteev et al. 2015). Lake Baikal amphipods master many 
ecological niches (Takhteev 2000; Takhteev and Didorenko 2015). Thus, the amphi-
pod Macrohectopus branickii (Dybowsky, 1874) (Amphipoda: Macrohectopodidae) 
is the only known freshwater pelagic species among amphipods (Takhteev and Di-
dorenko 2015). As a true pelagic species, M. branickii lives in all sections of the lake 
and plays a major roles in the food chain (Vilisova 1962; Kozhov 1963; Меl’nik et 
al. 1995; Kozhova and Izmest’eva 1998). Analogous organisms in other water bod-
ies with similar lifestyles and roles in the food chain are Antarctic krill and mysids 
(Rudstam et al. 1992; Меl’nik et al. 1995; Rudstam et al. 1998; Gaten et al. 2008; 
Okkonen et al. 2020). 

Knowledge about the ecology of the species is scarce, although it would be ex-
tremely important for understanding the ecosystem of Lake Baikal. A few reports 
of amphipod migration into the lake littoral zone (Karnaukhov et al. 2016), swarm-
ing behavior (Karnaukhov et al. 2018), and previously unknown trophic links oc-
casionally appear (Didorenko et al. 2020; Watanabe et al. 2020), it should be noted 
that Epischura baicalensis Sars, 1900 (Calanoida: Temoridae) and Cyclops kolensis 
Lilljeborg, 1901 (Cyclopoida: Cyclopidae) are one of the main objects in the diet of 
M. branickii. Very little is known about reproduction of the species; however, it was 
noticed that this species has a year-round reproduction period with two elongated 
peaks of juveniles’ number (Nikolaeva 1967; Меl’nik et al. 1995).

Expanding the knowledge about the ecology of M. branickii, clarification of re-
production period time, number of young, and comparison of ecological and size 
groups was the goal of this study.
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Material and methods

Data on abundance of M. branickii for this study were obtained from 2013 to 2018 
(from 2013 to 2017 for E. baicalensis and C. kolensis). The sampling site (pelagic 
stationary station 1) was located opposite to the Bolshie Koty Village about 2.7 km 
from the shore at the depth of 800 m (51052´48˝N 105005´02˝E) (Fig. 1). The sam-

Figure 1. Scheme of pelagic stationary station 1 disposition (female of M. branickii - photo 
by P. Drozdova).
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Table 1. Number of samples by year.

№ Year Number of samples
1 2013 19
2 2014 25
3 2015 16
4 2016 26
5 2017 12
6 2018 27

ples were obtained with a closed Juday plankton net with a 37.5 cm diameter inlet 
port in the water layer of 0 to 250 m (of 0 to 50 for E. baicalensis and C. kolensis). 
Sampling was conducted year-round every 7 to 10 days but stopped during ice-
breaker and ice convergence periods. During the summer, sampling was done from 
the research vessel and in winter, from the ice. Laboratory sample treatment was 
done according to the standard hydrobiological method. A total of 125 samples 
were taken to analyze the abundance of M. branickii (Table 1).

In order to reveal reproduction peaks of M. branickii, we analyzed young indi-
viduals with body lengths of 1 mm during the year. Besides, we analyzed numbers 
of two size-ecological groups of the species: (1) 1–6 mm (juveniles and males) and 
(2) 7–14 mm (immature females). Data analysis was done with PAST3.x.

Results and discussion

Open pelagial of Lake Baikal at the study site was inhabited by 10 species of crusta-
ceans (Table 2).

Representatives of Copepoda (E. baicalensis and C. kolensis) are among the most 
abundant planktonic inhabitants of the pelagic zone. The abundance of E. baicalen-
sis can reach several million with a biomass of tens of grams per 1 m2, which can 
be up to 90-99% of the total biomass of zooplankton (Baicalogy 2012). At the same 
time, periodically, when the number of E. baicalensis decreases, C. kolensis occupies 
a dominant position. Periods of a sharp increase in the abundance of this species are 
usually associated with outbreaks of phytoplankton (Mazepova 1995).

According to our data, from 2013 to 2017, an increase in the number of individ-
uals of E. baicalensis was observed annually (Fig. 2). The number of individuals of C. 
kolensis was noticeably lower than the number of E. baicalensis. However, from 2013 
to 2016, an increase in the number of individuals was also noted. In 2017, there was 
a decrease in the number of C. kolensis.
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Table 2. Crustaceans of the plankton in the southern basin of Lake Baikal that are regis-
tered at pelagic stationary station 1.

№ Crustacean species
Order Amphipoda

Suborder Gammaridea
Superfamily Gammaroidea
Family Macrohectopodidae

Genus Macrohectopus Stebbing, 1906
1 Macrohectopus branickii (Dybowsky, 1874) (Fig. 1)

Subclass Copepoda
Order Calanoida

Family Temoridae
Genus Epischura Forbes, 1882

Subgenus Epischurella Smirnov, 1936
2 Epischura baicalensis Sars, 1900

Order Cyclopoida
Family Cyclopidae

Genus Cyclops (O.F. Müller, 1776)
3 Cyclops kolensis Lilljeborg, 1901

Order Harpacticoida
Family Harpacticidae

Genus Harpacticella Sars, 1908
4 Harpacticella inopinata Sars, 1908

Subclass Cladocera
Order Anomopoda
Family Daphniidae

Genus Daphnia O.F. Müller, 1785
5 Daphnia cucullata Sars, 1862
6 Daphnia longispina O.F. Müller, 1785
7 Daphnia galeata Sars, 1863
8 Daphnia pulex Leydig, 1860

Family Bosminidae
Genus Bosmina Baird, 1850

9 Bosmina longirostris (O.F. Müller, 1776)
Genus Eubosmina Seligo, 1900

10 Eubosmina longispina (Leydig, 1860)
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Figure 2. Mean abundance of E. baicalensis and C. kolensis in the 0-50 m water layer from 
2013 until 2017; marked – standard error.

Figure 3. Number of young Macrohectopus branickii (1 mm) per month in the 0 to 250 m 
water layer from 2013 until 2018; red – standard error, yellow – standard deviation (* – the 
differences are statistically significant).

However, the main position in the list certainly includes M. branickii, which on one 
hand, is the only specimen in the lake pelagial that belongs to the class Malacostraca 
and on the other hand, is a species that occupies the top of the food chain in the list.
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Comparison of numbers of young individuals shows the presence in the 0 to 250 m 
layer during the period from 2013 to 2018 with only one elongated peak of reproduction 
numbers throughout this period with its maximum occurrence in May (Fig. 3). Such 
visual differences were confirmed with the Kruskal–Wallis test, which showed that sta-
tistically significant differences between months were found, and further use of Dann’s 
post hoc test helped to identify during which months differences actually existed.

Evidently, instead of two peaks as stated previously (Nikolaeva 1967), only one 
peak can be seen. Perhaps, previous conclusions were made based on individual pe-
lagial samplings (not always systematic), and it is also possible that calculations were 
done that included individuals of different sizes, for example, those that were 2 mm. 
Changes in the environment, for example increasing temperatures, cannot be excluded.

Comparison of median values of numbers of ecological and size groups per 
months showed that from February until July, an increase of the numbers in the 1 
to 6 mm size group (young and males) could be observed, while the numbers in the 
7 to 14 mm group (immature females) remained constant and did not show a sig-
nificant peak (Fig. 4). This difference in numbers for the two ecological size groups 
have occurred because no males of this species were found in the second group 
since they are much smaller than females (Меl’nik et al. 1995) and are included in 
the first groups with young individuals of both sexes. Also, a significant portion of 
young females in the first group is eaten before these females reach larger sizes and 
become more active swimmers.

Figure 4. Number of M. branickii individuals of different size groups, including the 1 to 6 
mm group (young and males) and 7 to 14 mm group (immature females) per month in the 
0 to 250 m water layer from 2013 until 2018.
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However, in the second part of the year, the increase in the number of individu-
als from the ecological 7 to 14 mm size group can be monitored. Such increases 
generally become more visible starting in July (Fig. 5). The increase in numbers 
during the second part of the year might be related to the increase in surface wa-
ter temperature in the lake, which normally happens at this time (Kozhova and 
Izmest’eva 1998).

Conclusion

Studies of M. branickii ecological features are an important part of the understand-
ing of the whole Lake Baikal ecosystem. Detected biases of ecological and the 7 to 14 
mm size group might pinpoint the preferences of the group toward warmer waters, 
while the maximum hatching of the young individuals happens in the earlier peri-
od. Based on this finding, we suggest that globally detected temperature increases in 
surface waters (Carrea et al. 2020) might have negative effects for the vital functions 
of this species and lead to the partial rearrangement of the Lake Baikal food chain.
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Figure 5. Number of M. branickii individuals in the 7 to 14 mm size group (immature 
females) per month in the 0 to 250 m water layer from 2013 until 2018 (no data for January 
and April for the period from 2013 to 2018).



New data regarding ecology of freshwater pelagic amphipod M. branickii    47

References

Baicalogy (2012) Book 2. Nauka, Novosibirsk, 1114 pp. [In Russian]
Carrea L, Woolway R, Merchant C, Dokulil M, DeGasperi C, de Eyto E, Kelly S, La Fuente R, 

Marszelewski W, May L, Paterson A, Pulkkanen M, Rusak J, Rusanovskaya O, Schladow 
S, Schmid M, Shimaraeva S, Silow E, Timofeyev M, Verburg P, Watanabe S. and Wey-
henmeyer G (2020) Lake surface temperature [in “State of the Climate in 2019”]. Bul-
letin of the American Meteorological Society 101(8): Si–S429. https://doi.org/10.1175/
BAMS-D-20-0104.1

Didorenko S, Botvinkin A, Takhteev V (2020) A new, original trophic relationship in the 
lake Baikal ecosystem: the pelagic amphipod, Macrohectopus branickii (Crustacea, Am-
phipoda) and Myotis petax bats (Mammalia, Chiroptera). Zoological journal 99(10): 
1140–1147. https://doi.org/10.31857/S0044513420100050

Gaten E, Tarling G, Dowse H, Kysiacou C. and Rosato E (2008) Is vertical migration in Ant-
arctic krill (Euphausia superba) influenced by an underlying circadian rhythm? Journal 
of Genetics 87(5): 473–483. https://doi.org/10.1007/s12041-008-0070-y

Karnaukhov D, Bedulina D, Kaus A, Prokosov S, Sartoris L, Timofeyev M, Takhteev V 
(2016) Behaviour of Lake Baikal amphipods as a part of the night migratory complex 
in the Kluevka settlement region (South-Eastern Baikal). Crustaceana 89(4): 419–430. 
https://doi.org/10.1163/15685403-00003530

Karnaukhov D, Biritskaya S, Dolinskaya E, Silow E (2018) Some traits of the pelagic amphi-
pod Macrohectopus branickii (Dyb.) distribution in Lake Baikal. UPI Journal of Chemi-
cal and Life Sciences 1(2): 1–6.

Kozhov M (1963) Lake Baikal and its life. W. Junk Publishers, The Netherlands, 344 pp.
Kozhova O, Izmest’eva L (1998) Lake Baikal: Evolution and biodiversity. Backhuys Publish-

ers, The Netherlands, 447 pp.
Mazepova G (1995) A dominant representative of planktonic Cyclopoida – Cyclops kolensis 

Lilljeborg, 1901. Guide and Key to pelagic animals of Baikal (with ecological notes). 
Novosibirsk, Nauka, 411-425. [In Russian, with English version]

Mel’nik N, Timoshkin O, Sideleva V (1995) Distribution of M. branickii and some fea-
tures of its ecology. Guide and Key to pelagic animals of Baikal (with ecological notes).  
Novosibirsk, Nauka, 511-522. [In Russian]

Nikolaeva E (1967) Some data on the reproduction biology of the pelagic Baikal amphipod 
Macrohectopus branickii (Dyb.). Bulletin of the Biological and Geographical Research 
Institute of IGU 20: 28-33. [In Russian]

Okkonen S, Ashjian C, Campbell R, Alatalo P (2020) Krill diel vertical migration: A diag-
nostic for variability of wind forcing over the Beaufort and Chukchi Seas. Progress in 
Oceanography 181. https://doi.org/10.1016/j.pocean.2020.102265

Rudstam L, Mel’nik N, Timoshkin O, Hansson S, Pushkin S, Nemov V (1992) Diel di-
namics of an aggregation of Macrohectopus branickii (Dyb.) (Amphipoda, Gam-
maridae) in the Barguzin Bay, Lake Baikal, Russia. Journal of Great Lakes Research 
18(2): 286–297.

Rudstam L, Mel’nik N, Shubenkov S (1998) Invertebrate carnivores in pelagic food webs: 
Similarities between Macrohectopus branickii (Amphipoda) in Lake Baikal and Mysis 

https://doi.org/10.1175/BAMS-D-20-0104.1
https://doi.org/10.1175/BAMS-D-20-0104.1
https://doi.org/10.31857/S0044513420100050
https://doi.org/10.1007/s12041-008-0070-y
https://doi.org/10.1163/15685403-00003530
https://doi.org/10.1016/j.pocean.2020.102265


48    Dmitry Yu. Karnaukhov et al.   /  Acta Biologica Sibirica 7: 39–48 (2021)

relicta (Mycidaceae) in Lake Ontario. Siberian ecological journal 5(1): 429-434. [In Rus-
sian]

Takhteev V (2020) Essays on the amphipods of Lake Baikal (taxonomy, comparative ecol-
ogy, evolution). Publishing House Irkut. un-ta, Irkutsk, 355 pp. [In Russian]

Takhteev V, Berezina N, Sidorov D (2015) Checklist of the Amphipoda (Crustacea) from 
continental waters of Russia, with data on alien species. Arthropoda Selecta 24(3): 335–
370. https://doi.org/10.15298/arthsel.24.3.09

Takhteev V, Didorenko S (2015) Fauna and ecology of amphipods of Lake Baikal. Publishing 
house Inst. geog. V.B. Sochavy SB RAS, Irkutsk, 115 pp. [In Russian]

Vilisova I (1962) To the ecology of the Baikal pelagic amphipod Macrohectopus branickii 
Dyb. In: Systematics and ecology of crustaceans from Lake Baikal. Novosibirsk, Nauka, 
156-171. [In Russian]

Watanabe Yu, Baranov E, Miyazaki N (2020) Ultrahigh foraging rates of Baikal seals make 
tiny endemic amphipods profitable in Lake Baikal. PNAS 117(49): 31242-31248. https://
doi.org/10.1073/pnas.2014021117

https://doi.org/10.15298/arthsel.24.3.09
https://doi.org/10.1073/pnas.2014021117
https://doi.org/10.1073/pnas.2014021117

	New data regarding ecology of freshwater pelagic amphipod Macrohectopus branickii (Dybowsky, 1874) (Amphipoda: Macrohectopodidae) and other crustaceans of plankton from the southern part of Lake Baikal (Russia, Southern Siberia)
	Abstract
	Introduction
	Material and methods
	Results and discussion
	Conclusion
	Acknowledgements
	References

