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Appendix 1. Methodology applied to the studies on the bryozoan life histories: 
historical overview
Descriptive period
No studies on bryozoan life histories were conducted prior to the beginning of the 20th century, although information about their breeding periods appeared in papers dealing with various aspects of sexual reproduction (e.g., Joliet, 1877; Vigelius, 1884; Lo Bianco, 1889; Pace, 1906).
Orton (1914), in his review on reproduction of marine invertebrates, described characteristics such as fecundity, age of the first reproduction, and the growth rate in different seasons and under different conditions. He presented data on seven bryozoan species in the area off Plymouth (British Channel). In particular, for Bugulina flabellata (as Bugula) he noted the term (8 weeks) of colony maturation until the beginning of larval release, the presence of several generations during summer and autumn, and detected the most rapid growth in August and September. For the remaining bryozoan species, he merely indicated the period during which colonies reach a certain size.
Friedl (1925) studied the seasonal variability of the colony growth rate in several bryozoan species from the northern Adriatic Sea during two consecutive years. He also detected two breeding seasons (May–July and September–October) and recognized two colony generations (summer and autumn) in Cradoscrupocellaria reptans (as Scrupocellaria) and Schizobrachiella sanguinea (as Schizoporella). For the latter species the colony lifespan could be evaluated based on Friedl’s plots. That author also documented seasonal polypide degeneration and regeneration.
Borg (1947) was the first to study bryozoan life history, combining seasonal observations on colony growth, polypide recycling and sexual reproduction. Working with the cheilostome Einhornia crustulenta (as Electra) in the Baltic Sea, he described the seasonal changes in the budding rate and in the polypide recycling through the year as well as a presence of an intertentacular organ and gametes, indicating reproductive activity (in spring and early summer).

Life cycle classifications and population studies
At a certain point, researchers began to classify bryozoan life histories using various approaches.
Studying a biocenosis dominated by the cheilostome bryozoan Microporella ciliata in the Barents Sea, Kuznetzov (1941) divided all epibionts (including several bryozoan species) into three groups depending on the number of generations in a year: three, two or one (no bryozoans were in the latter group). Examining Kuznetzov’s text reveals that he, in fact, recognized the breeding periods, considering each larval release/settlement phase as a new generation. He paid attention to the dynamics of the colony state and described the increase in colony size by zooidal budding, reproduction and destruction of dead zooids, estimetd the lifespan. Being very detailed, this research is slightly controversial, e.g. the number of breeding periods in M. ciliata were described as three (in the list of reproductive periods) or two (in the description of the colony life) per year. 
Gautier (1962) classified the Mediterranean bryozoans according to their breeding seasons. He distinguished: (1) species that breed in winter; (2) species that breed in summer; (3) eurythermic species capable of breeding year-round (discussed in Gordon (1970) and Ryland (1970)). Gautier noted that the propagation of shallow-water bryozoans living at depths of down to 50–60 m occurs mainly in the warmer months. In deep-sea species, in contrast, larvae are released throughout the year, which, according to Eggleston (1969), is associated with differences in the water temperature. When temperature does not change with depth (e.g. down to 100 m in the area around the Isle of Man, Irish Sea), then this pattern is not observed (Eggleston, 1972).
Gordon identified three breeding patterns of bryozoans that inhabit the northern island of New Zealand based on the length of the breeding season (Gordon, 1970). He assessed the influence of environmental factors such as phytoplankton abundance and temperature on the fecundity of the colony during the season; beyond considering environmental factors, Gordon also recorded colony size and the proportion of zooids with embryos. As a result he distinguished the following patterns: a very short breeding season; year-round reproduction with decreased activity in the winter; seasonal breeding, lasting from early spring to early winter. 
Eggleston (Eggleston, 1963, 1969, 1972) contributed significantly to our knowledge of bryozoan life histories. His work provides brief information on the breeding periods of 94 species from the Irish Sea and describes the life histories of several bryozoans. Eggleston also proposed a classification of life histories based on colony life span and the number of generations per year, first distinguishing between species whose colonies live less than one year and colonies with long-lived colonies – those that live for 1–2 years and perennial ones. He divides the species whose colonies live less than one year into short-lived species with subsequent generations, and into species with two (overlapping) generations during the year. Annuals, biennials and perennials all have overlapping generations. Reproduction can be both year-round and seasonal. 
The population approach to studies of bryozoan life histories was applied by Wood & Seed (1992), who assessed colony growth rates and reproductive effort seasonally in the ctenostome bryozoans Flustrellidra hispida and Alcyonidium hirsutum in the Irish Sea. In addition, they evaluated colony recruitment and mortality and discussed life history as an adaptation to competition for the substrate (Wood, Seed, 1994).
The modern approach to the study of bryozoan life cycles
The approach describing changes in the number of zooidal categories initiated by Kuznetzov (1941) and Borg (1947) was further developed by Dyrynda & Ryland (1982). Their study used detailed colony mapping to describe the dynamics of the colony state based on polypide recycling and sexual reproduction. The authors identified four stages of the polypide cycle: (1) a polypide is formed in the cystid; (2) the polypide actively feeds; (3) presence of degenerating polypide; (4) presence of the “brown body”. Dyrynda & Ryland documented these zooidal states seasonally in connection with gametic production. 
The same method was used to study seasonal changes in the sexual reproduction and polypide recycling in three Antarctic bryozoans by Barnes & Clarke (1998). Each zooid was assigned the status of either differentiating/regenerating, actively feeding, or degenerating to the “brown body”, or sexually reproductive. Both polypide recycling and reproduction were shown to be distinctly seasonal. The analysis of the colony state enabled approximating the lifespan.

Finally, complex colony mapping (including colony size, zooidal budding, polypide recycling, dormancy and reproduction) was used to study the life histories of five bryozoan species (four cheilostomes and one ctenostome) in the White Sea (Nekliudova et al., 2019a, b; Shevchenko et al., submitted; this study). This is currently the most complete analysis, yielding a much better resolution when describing “colony life”, recognizing generations and evaluating the colony lifespan. Future research should rely on this approach. 
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