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Summary. In conditions of Western Transbaikalia, Carabus granulatus Linnaeus 1758 
has a one-year spring–early summer life cycle with the hibernation of the last age larvae. The 
most optimal habitat conditions and the life cycle realisation for the species were found on 
the floodplain meadow, which was pronounced in the optimum sex and age-related structure 
with identification of stages of development of adult beetles and larvae in comparison with 
the steppe and saline meadows. Warm and long autumn of 2018 in Western Transbaikalia 
was conducive to the lengthening of the seasonal activity of species and the life cycle 
realisation characteristic of the conditions of the Russian Far East and Japan.    
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Linnaeus 1758 (Coleoptera, Carabidae) в Западном Забайкалье // Дальне-
восточный энтомолог. 2023. N 491. С. 24-30. 

Резюме. Жизненный цикл Carabus granulatus Linnaeus 1758 в условиях Западного 
Забайкалья реализуется как одногодичный весенне-раннелетний с зимовкой личинок 
последнего возраста. В 2018 г. наиболее оптимальные условия обитания и реализации 
жизненного цикла для вида сложились на пойменных лугах, что выражается в оптималь-
ной половозрастной структуре с выявлением всех стадий развития имаго и личинок по 
сравнению с остепненными и засоленными лугами. Теплая и длительная осень 2018 г. 
в Западном Забайкалье способствовала удлинению сезонной активности вида и реали-
зации жизненного цикла, характерного для условий российского Дальнего Востока и 
Японии. 

INTRODUCTION 
 
Carabus granulatus Linnaeus 1758 is one of the abundant species of Carabidae on 

meadows of Western Transbaikalia (Moroldoev, 2009; Khobrakova, 2017). It is a meadow 
species widespread in Europe and Asia, introduced to North America (Catalogue of Palae-
arctic Coleoptera, 2017). The species has a one-year spring life cycle with larval development 
during the summer months and hibernation at the stage of young imago (Larsson, 1939; 
Thiele, 1977; Sharova & Dushenkov, 1979; Vasilyeva, 1978; Korobeinikov, 1979). The 
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species activity timing varied greatly in different parts of its areal. In Denmark it was 
observed throughout the year (Larsson, 1939), in Sweden – from January to November 
(Lindroth, 1992), in Central Russia (Ryazan Oblast, Bryansk Oblast, Mordovia) – from April 
to September (Vasilyeva, 1972; Inyaeva, 1983; Sharova & Kiselev, 1999; Trushitsyna, 
2009), in Northwestern Russia (Arkhangelsk Oblast) – from June to August (Filippov, 2006), 
in Southern Eastern Siberia (Irkutsk Oblast, Buryatia) – from June to September (Shilenkov, 
1978; Moroldoev, 2009; Khobrakova, 2017), in the Russian Far East and Japan – from May 
to the first half of September (Higashi et al., 1983; Kurenshchikov et al., 2010). 

Reproduction duration also differed: from April to July in Denmark and Ryazan Oblast 
(Larsson, 1939; Trushitsyna, 2009), from May to June in Sweden (Lindroth, 1992), in June in 
Arkhangelsk Oblast (Filippov, 2006), from June to July in Bryansk Oblast (Vasilieva, 1972), 
Mordovia (Sharova & Kiselev, 1999), Southern Baikal Region (Shilenkov, 1978) and 
Western Transbaikalia (Moroldoev, 2009; Khobrakova, 2017). 

When breeding beetles in laboratory conditions, the period of egg-laying was extended 
and could last until August (Berlov & Berlov, 1997; Kolesnikov, 2005). 

In Europe and the European part of Russia, larvae were observed in nature from the end 
of May – June to the end of July – August (Larsson, 1939; Filippov, 2006; Trushitsyna, 
2009). In the Russian Far East, C. granulatus larvae wintered on Sakhalin Island (https:// 
www. biwahaku.jp/study/gomimushi/akaganeosamushi.html). 

While the appearance of beetles of a young generation in Europe, Central Russia, and 
Western Transbaikalia was registered in late July – August – September (Larsson, 1939; 
Vasilieva, 1972; Shilenkov, 1978; Inyaeva, 1983; Lindroth, 1992; Sharova & Kiselev, 1999; 
Trushitsyna, 2009; Khobrakova, 2017), in the north of the Russian Plain in July – August 
(Filippov, 2006). 

Purpose of present study is to identify features of life cycle of C. granulatus and demo-
graphic structure of three populations on different types of meadows in Western Transbaikalia 
in 2018. 
 

MATERIAL AND METHODS 
 
Stationary studies were conducted in Western Transbaikalia in the Ivolginsky Basin 15 

km south-west of Ulan-Ude in 2018. Features of demographic structure and life cycle of C. 
granulatus were studied on three types of meadows: floodplain (Mukhinsky swamps, TNI8), 
steppe (Mukhinsky swamps, Mukha015), saline (Ivolga River floodplain, Khubishkal 005). 
Soil and vegetation characterisation of meadow ecosystems in the Ivolginsky Basin was 
given according to Ubugunova et al. (2011). 

Insects were collected with ground traps and each line contained 20 traps placed every 5 
m. A 4% solution of formalin was used for fixation of insects. The material was collected 
every 10 days throughout the vegetation season from May 20 to October 30, 2018 on 
floodplain meadow (91 specimens), on steppe meadow (60 specimens), and on saline 
meadow (6 specimens) (totally 157 specimens). 

The sex ratio index was calculated by Sustek (Sustek, 1984). Index values close to 0 
corresponded to approximately equal sex ratio and characterise optimum habitat conditions 
for the species. 

To characterise the demographic structure of the nd beetle populations, the generative 
condition of imago was determined in all females and males according to Wallin's method 
(Wallin, 1987). The teneral (t), immature (i), mature (m), and spent (s) ages of imago were  
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identified according to the degree of genital gonads development. The interpretation of 
species life cycle was based on spectrum of demographic structure, duration of seasonal 
activity dynamics, reproduction periods of females, egg-laying, and wintering stages. 
 

RESULTS 
 
Our studies have shown peculiarities of seasonal activity dynamics of demographic 

structure and life cycle of C. granulatus on the floodplain, steppe and saline meadows in the 
Ivolginsky Basin. 

Relatively high number of beetles was found on the floodplain meadow (0.08 spec./10 
traps per day). The most optimal habitat conditions for the sex composition of the species 
were also formed on the floodplain meadow with a slight predominance of females (51 ♂, 55 
♀, S=0.04). 

In the floodplain meadow, the beginning of C. granulatus imago activity was registered 
in late May, and the end of activity observed in early September (Fig. 1). The duration of the 
seasonal activity was 110 days. The demographic structure of the population was well 
pronounced. At the beginning of the season, immature specimens were noted, that reached 
generative condition and produced maximum number of eggs in mid-June. Later reproduced 
spent specimens were registered. 

The period of egg-laying lasted from the late May to the late July (70 days). On average, 
one female laid 3.3 eggs per season, with a maximum of 15 eggs per female. A larvae 
activity was observed within the following periods: early July (6 specimens), mid-August (4 
specimens), early September (14 specimens), late September (125 specimens), mid-October 
(18 specimens). Most specimens overwinter at the stage of third age larvae, while a few 
specimens do it the immature imago stage. 
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Fig. 1. Seasonal dynamics of Carabus granulatus activity on floodplain meadow in 2018. 

Abbreviations: t – teneral imago, i – immature imago, m – mature imago, s – spent imago. 
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Fig. 2. Seasonal dynamics of Carabus granulatus activity on steppe meadow in 2018. 

Abbreviations as in Fig. 1.  
 
 
 
 

 
 
Fig. 3. Seasonal dynamics of Carabus granulatus activity on saline meadow in 2018. 

Abbreviations as in Fig. 1. 
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In the steppe meadow, the beginning of C. granulatus activity lasted from the late May 

to late July (Fig. 2). The duration of seasonal activity was 70 days. Teneral beetles were 
registered in late May, indicating wintering of beetles at the larval stage. Immature 
specimens were registered during June – July. Mature specimens had the peak of activity in 
mid-July, indicating reproduction of the species. The period of egg-laying lasted from mid-
June to late July (50 days) with its peak in early July. On average, one female laid 3.7 eggs 
per season, with a maximum of 8 eggs per female. Larvae were registered in early August 
(1 second age larva), in late September (4 specimens of third age). Third age larvae went 
wintering in 2018. 

In the saline meadow, the activity of C. granulatus was practically not pronounced (Fig. 
3). Only single immature and mature specimens were registered in early and mid-June. 
 

CONCLUSION 
 
In the conditions of Western Transbaikalia, Carabus granulatus has a one-year spring–

early summer life cycle with the hibernation of the last age larvae. In the last decade, climatic 
changes in Transbaikalia increased the duration of the autumn period. This was reflected in 
the lengthening of the seasonal activity of species by almost a month in the 2018 observations 
in contrast to the 2009 season (Khobrakova, 2017). The duration of the seasonal activity of 
species increased to 150 days, starting from late May to mid-October. 

Depending on the type of meadow, the peak of activity of species shifted. The species 
was active in early June; however single specimens were registered on the saline meadows. 
While on the floodplain meadow the peak activity was observed in mid-June, on the steppe 
meadow the peak of activity shifted to mid-July. 

Analysis of the species population structure on different types of meadows showed that 
the most optimal habitat conditions and life cycle realisation were established on the flood-
plain meadow. This is confirmed by the presence of all developmental stages of imago and 
larvae in one biotope, a relatively high number of beetles and an almost equal ratio of 
females to males. 

In the Western Transbaikalia, C. granulatus has the same one-year life cycle with the 
hibernation of larvae in the 2018 season as in the conditions of the Far East and Japan. 
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