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ON THE ORIGIN OF METAZOA

Under consideration is a new version of the phagocytella conception. It is suggested to consider
blastea not a particular organism but a morphologically variable taxon.of mixotrophic flagellates. Some
of its subtaxa might have made a transition to the true heterotrophy, thus having become direct
metazoan ancestors.

The problem of the metazoan origin is still far from being solved, though important new
palaeontological data concerning the Precambrian fauna (Fedonkin, 1987; Conway Morris,
1993) and new molecular data involving comparisons of ribosomal RNA sequences among
various unicellular and multicellular organisms (Field et al., 1988; Lake, 1990; Christen et al.,
1991; Wainright et al., 1993) have been obtained recently. The studies of molecular phylogeny
are contradictory: some authors (Lake, 1990; Wainright et al., 1993) favour monophyletic
origin of the Metazoa, while the others (Field et al.. 1988; Christen et al., 1991) favour
polyphyletic origins. i

J This note is devoted to a further elaboration of Metschnikoff's (1886) theory of phagocytella
(parenchymella) that has obtained further support by later investigators (c.g., Hyman, 1942;
Ivanov, 1968; Salvini-Plawen, 1978). According to it, the hypothetical blastula-like flagellate
ancestor (blastaea) became two-layered by multipolar ingression of phagocytizing cells. It
should be noted that Ivanov (1968) and Salvini-Plawen (1978) favoured colourless colonial
flagellates (presumably choanoflagellates) as metazoan ancestors. Such proposition denies
Hyman's ideas about metazoan origin from "coloured holophytic flagellates by way of colony
formation followed by loss of chlorophyll and assumption of holozoic habits” (Hyman, 1942,
p. 30). More recently, however, an idea of the metazoan origin from photosynthesizing
flagellates has gained some renewed support (e.g., Taylor, 1978). Morcover, we are now well
aware of extensive capacity for both phagotrophy and mixotrophy in various species of
phytoflagellates (Porter, 1988; Sanders, Porter, 1988).

In considering the problem of metazoan origins, two principles regarding the evolution of
multicellularity obtained from studies of Volvox and its relatives seem 1o be relevant. 1. Signi-
ficant diversity of structure and pathways of differentiation may exist even within a small
taxonomic group of primitive organisms consisting of only two main cell types, i.e. the genus
Volvox (Desnitski, 1992, 1993; Ransick, 1993; Kirk, 1994). 2. Multiple independent (and
reversible) transitions to true multicellular state with a "division of labour” between two cell
types may have occurred within a small taxonomic group, i.e. the family Volvocacecae (Larson
ct al., 1992; Schmitt et al., 1992).

Bearing in mind these principles, it seems reasonable for the present to refrain from trying
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to provide a concrete morphological description of "the" blastaea, and to regard it instead as a
hypothetical, morphologically variable, lower rank taxon. Some of these phytoplankters,
initially mixotrophic, might have made a transition to greater reliance on heterotrophy. Such a
change in nutritional mode might offer them an opportunity to occupy new adaptive zones and,
in particular, to penetrate into the oligophotic zone of the aquatic ecosystem (depths of more
than 50-100 m). Such loss of dependence on photosynthesis might well be expected to be
combined with a specific differentiation into two main types of cells, locomotory and nutritive
ones, with the latter assuming an internal position within the actively swimming phagocytella.
Again, it is probably wise to refrain from trying to give a more concrete morphological
description.

It should be stressed that this type of simple transition toward heterotrophy might have been
repeated independently in several taxa. So there might have been a number of phagocytella
species (with some variations in morphology) existing simultaneously, at least some of which
might have represented different steps of early metazoan evolution.

This approach, based on considering primary metazoons as consisting of a number of

“distinct taxa, makes it possible to circumvent certain difficulties in reconstructing these
hypothetical organisms.
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A.T. AECHHUKHR
K APOBJEME NMPOHUCXOXIEHUA METAZOA

Buoaozuneckuti uncrmumym Cuankm-ITemepOypackdeo 20cydapcmaennozo yHusepcumena,
Opanuenbaymckoe wocce, 2, Cmapwtii lemepzogp, 198904, Cankm-IemepGype

TpeanaraeTcs HOBbLIN BApHaHT TEOPHH (harOLUTENTb! — TPOHCXOXKACHNE MHOTOKJIETOUHBIX XHBOTHBIX (Metazoa)
OT NAAHKTOHHBIX WAPOBUAHBIX KOJOHUA MUKCOTPOGHbIX durodnarennsT. [Tepexon HEKOTOPBIX NONyAsUMIl 3THX
OpraHu3IMOB K reTepoTPOGHOMY THIY NUTAHHS NPENOCTABHA HM BO3MOXHOCTB 3aHATH HOBbIE aiANTHBHBIE 30HbI U,
B ACTHOCTH, MPOHKKHYTL B ONHrohOTHYECKYIO 30HY BOMHbIX IKOCHCTEM (rayGunsi Gonee S0-100 M). YTpara
(hOTOCHHTE3a KOppeNupOBana C BOJHHKHOBEHHEM XapaKTepHOit ns (harouutennsl pudibpepeHumanuy 1a kunobnacr,
Hapy Kbl NACT KJAETOK C NOKOMOTOPHOH (hyHKuHeH, # harounTo61acT, BHYTPEHHHI NIACT KJIETOK, BBINOMHAIO-
X (PYHKUMIO TUTAHHS.
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