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ABSTRACT: The 200th anniversary of the Department of Zoology of St. Petersburg State
University and the 150th anniversary of its daughter Department of Invertebrate Zoology
are decent reasons to consider the important historical phenomenon. The history of the
Department is the story of development of Zoology, the story of revolutionary changes in
society. But, at the same time, it is the story of the continuity of generations of zoologists.
The article presents a brief historical review of two centuries, but also contains elements of
analysis: the long and fruitful existence of the zoological department makes it possible to
trace the main trends in its development. Many of its features are likely to be common to
the logic of evolution of “biodiversity departments”, but of course, each department with
a long history is unique. Here is a historical case study. I hope that reflection on historical
events can help identify the trends and even the reasons of the Department’s sustainability
throughout this considerable time interval.
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Kadcdenpa 3oonormm 6ecno3BoHouHbIX 1 200 net ncropum
3oonorum B CaHkT-lleTepOyprckom yHuBepcurteTte

A.WU. 'paHoBUY

Kagheopa 300n02uu 6ecnossonounvix, Cankm-Ilemepoypeckuii 2ocyoapcmeennuiil yHugepcumen.
Vuueepcumemcrasn na6.7/9. 199034, Canxm-Ilemepoype. Poccus.

PE3IOME: 200-netue xadenps 300moruu CankT-IleTepOyprckoro rocyaapcTBEHHOTO
yHuBepcureTa u 150-erue ee qouepHeit kaderpbl 300I0THH O€CIIO3BOHOYHBIX — JIOCTOH-
HBIC OCHOBAHUSI IPUCMOTPETHCS K TOMY YCTOWYHBOMY Hay4HO-TIEIArOTHYeCKOMY (heHO-
MEHY, KOTOPBIA Temephb yKe MpHoOper W KyIbTYpPHO-HCTOPHUIECKUH cMbIch. McTopus
Kaenpbl — 3TO UCTOPUS Pa3BUTHUSI 300JI0THH, UCTOPHS PEBOJIOIIMOHHBIX N3MEHEHHUH B
obmectBe. OHOBPEMEHHO 3TO UCTOPHUS MPEEMCTBEHHOCTH IMTOKOJICHHH 300510T0B. CTaThs
MIPeCTaBISIET COO0M KPaTKU UCTOPHYECKUI 0030p JIBYX CTOJIETHH, HO TAKIKE COACPIKUT
9JIEMEHTHI aHaIN3a: JIUTEIBHOE M IJI00TBOPHOE CYIIECTBOBaHUE Kadeapsl 300JI0THH
Nmneparopckoro Cankt-IlerepOyprekoro yHuBepcuTeTa — 300TOMHUECKOTO KaOMHETa —
kadeapsr 300morun 6ecrno3BoHOUHBIX JlennHrpaackoro — Cankr-IleTepOyprekoro yHu-
BEPCUTETa — IO3BOJISIET MIPOCIEIUTh OCHOBHBIEC TEHACHIINH €€ Pa3BUTHA. MHOTHE YepThI

Devoted to the 150 anniversary of Department of Invertebrate Zoology, Saint Petersburg State University.
IMocesimaercs 150-eturo kadenpsl 30010run Oecrio3BoHOUHEIX CaHkT-IleTepOypreckoro rocyjapcTBEHHOIO
YHHBEPCUTETA.
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9TOrO MPOILIECCa, BEPOSTHO, SBIISIOTCS OOLIMMHU B JIOTHKE DBOJIOMUN «OUOJIOTHUECKHX»
kadeap, HO, 0E3yCIIOBHO, KaX/1as Kadeapa ¢ MHOTOJIeTHEH ucTopueit yHukanpHa. O0rme
3aKOHOMEPHOCTH JIByXBEKOBOTO Pa3BUTUS U YHUKAIBHBIC YEPThI CIUICTAIOTCS B ¢TUHBIIM
«UCTOpUYECKHN Kelcy. Haaerch, 4T0 OCMBICICHHE MCTOPUYECKUX COOBITHH MOMOXET
BBISIBUTh TEHJICHIIMHU, & BO3MOXKHO JXe MOHATH MPUYMHBI YCTOWYMBOCTH Kadeaphl Ha
MPOTSHKEHUH 3TOTO 3HAYMTEILHOTO BPEMEHHOTO HHTEpBAIa.

Kak nutupoBats 3Ty crathio: Granovich A.l. 2022. Department of Invertebrate Zoology,
and 200 years of zoological history at Saint Petersburg University // Invert. Zool. Vol.19.
No.4. P.325-334. doi: 10.15298/invertzool.19.4.01

KJIFOYEBLIE CJIOBA: Kadenpa 30omorun 6ecrno3BoHOUHBIX, CaHKT-IleTepOyprekuii
TOCyTapCTBEHHBIN YHUBEpCUTET, UcTopus, 200-neTHss u 150-1eTHSAS TOAOBIIMHA.

Introduction

St Petersburg University is celebrating the
Year of Zoology in 2022. Its program, rich in
events, exhibitions and meetings, is highlight-
ing a remarkable double anniversary at the Uni-
versity that has, according to the changes in the
city’s name and historic circumstances, been
named the Saint Petersburg Imperial / Petrograd
/ Leningrad / and Saint Petersburg State. Here,
200 years ago the Department of Zoology was
established, and 50 years later gave rise to the
two fellow departments, of Vertebrate and In-
vertebrate Zoology.

In this brief sketch I do not mean to exhaus-
tively describe the history of the Department of
Invertebrate Zoology SPbU. Its scientific path,
famous teachers and students, outstanding des-
tinies are worth a detailed depiction, perhaps
in many volumes. For now I aim to observe the
development of the Department as if from the
outside, as a “naturalist studying the ontogen-
esis” (in this case, the ontogenesis of the De-
partment) and highlight only the key mile-
stones. Such a view may help identify the
trends and even the reasons of the Depart-
ment’s sustainability throughout this consider-
able time interval.

1. The origin of zoology at the Im-
perial Saint Petersburg University

In 1822 a seemingly unremarkable event
happened at the Imperial Saint Petersburg Uni-
versity (ISPbU). The position of a full professor
at the Department of Zoology (that used to just
formally exist), vacant for several preceding
years, was taken by Andrey Vasilyevich

Rzhevsky. A student of the famous Georges
Cuvier, Andrey Vasilyevich began teaching at
the revived department in the same year. This is
how the tradition of zoological research and
education began at the ISPbU, and remained
uninterrupted for two centuries, as the universi-
ty has been changing its name to Petrograd /
Leningrad / St Petersburg State (SPbU).

The further history of the Department of
Zoology and the Department of Invertebrate
Zoology advanced against the background of
successive empires, social upheavals, and world
wars. However, the ongoing sequence of teach-
ers and students sharing the ideals of devotion to
science, unity of research and education, equal-
ity in expressing opinions, turned out to be
surprisingly strong. The scientific and pedagog-
ical traditions of the Department ensured the
stability of this community.

The courses specifically focusing on inver-
tebrates appeared at the Department of Zoology
quite soon. Already in 1824 A.V. Rzhevsky
started teaching Entomology. And Stepan Se-
menovich Kutorga (Fig. 1), who succeeded as
Head of the Department in 1833, taught not only
the general zoological disciplines, but also the
courses “On Invertebrates” and “On Sea Net-
tles”. In the study by S.S. Kutorga “Natural
History of Infusion Animals” (1839) the topic
of unicellular organisms (protists) has come up
for the first time at the Department of Zoology.

Since 1836 the Department of Zoology has
been housed in the building of the Twelve Col-
legia on Vasilievsky Island in St. Petersburg.
From that moment until today, the history and
the present of zoology at SPbU has been tied to
these enfilades of rooms on the third floor of the
University’s main building, completing our nar-
rative with a lively “certainty of place”.
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Fig. 1. Stepan Semenovich Kutorga (1805-1861).
Professor, head of the Zoology Department of
Imperial Saint Petersburg University in 18331861
(photo from the archive of the Department of
Invertebrate Zoology).

Puc. 1. Cremman CemenoBuu Kytopra (1805-1861).
IIpodeccop, 3aBeayromuii kadeapoit 30010run
Hmmneparopckoro Cankr-IleTepOyprckoro yHUBEp-
cutera B 18331861 rr. (¢poTo u3 apxuBa kadeapst
300JI0TUM OECIIO3BOHOYHBIX).

2. The first period in the develop-
ment of the Department of Zoology.
The foundations of future achieve-
ments and first successes

Let’s outline the three periods in the devel-
opment of the Department of Zoology — and
Invertebrate Zoology — at SPbU. The first one
was spanning from 1822 until the 1880s. Diver-
sity of multicellular animals was a dominant
topic of zoological research at that time. The
staff activities contributed to setting up the

Fig. 2. Museum of the Department of Invertebrate Zoology. Our days.
Puc. 2. My3eit kadenps! 3005i0run 6ecrio3BoHOUHbIX. Harm auu.
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Fig. 3. Karl Fedorovich Kessler (1815-1881).
Professor, Rector of Imperial Saint Petersburg
University (1867—-1873); head of the Zoology
Department in 1862—-1871; head of the Office of
Zoology in 1871-1881 (photo from the archive of
the Department of Invertebrate Zoology).

Puc. 3. Kapn denoposuu Keccnep (1815-1881).
IIpodeccop, pexrop Mmmepatopckoro Cankr-Ile-
TepOyprekoro yausepcurera (1867—-1873); 3aBeny-
rotuit kadenpoii 300morun B 1862—1871 rr.; 3aBe-
JYIOUIMN 300J0THYecKuM KabuHeToM B 1871-1881
IT. (oTO M3 apxuBa Kadeapsl 300JI0TUH OECIIO3BO-
HOYHBIX ).

department’s collection. These specimens got
integrated into both educational and research
projects, had methodological role and later
served as a basis for the department’s museum.
The core of this collection had already formed
by the second half of the 19th century. The
staff’s own samplings were supplemented with
private collections purchased by the university
and donated by enthusiasts. For example, Arch-
bishop of Yaroslavl and Rostov Nil (N.F. Isako-
vich) donated his collection of mollusk shells to
the University in 1874. Since then the zoologi-
cal museum has been an essential component of
the department’s work (Fig. 2). As time passed,
it has also gained cultural and historical signif-

Fig. 4. Nikolai Petrovich Wagner (1829-1907).
Professor, head of the Office of Zootomy in 1871—
1885 (photo from the archive of the Department of
Invertebrate Zoology).

Puc. 4. Hukonaii [Terposuu Barueper (1829-1907).
IIpodeccop, 3aBemyrOmuil 300TOMUYECKUM KaOH-
HeroM B 18711885 rr. (doto u3 apxusa xadeapbt
300JI0THH OECII03BOHOYHBIX).

icance due to the imprint of the work of famous
scholars.

As the Department’s research scope and
museum collection expanded, it became clear
that it could not flourish without access to ma-
rine field material. As a result, in 1871 the first
Russian marine biological station was founded
on the Black Sea coast (the Sevastopol Biolog-
ical Station, now Institute of Biology of South-
ern Seas). The main inspirer and manager of this
important business was the head of the Depart-
ment of Zoology at ISPbU since 1862 (and
simultaneously the rector of the University)
Karl Fedorovich Kessler (Fig. 3). A decade
later, in 1881, Nikolai Petrovich Wagner, pro-
fessor of zootomy (see below) (Fig. 4), orga-
nized a biological station at the Solovetsky
monastery on the White Sea (1882) (Fig. 5), in
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Fig. 5. The first biological station of Russian North on the Bolshoi Solovetsky Island of the White Sea (photo

by B.V. Sukachev, 1887).

Puc. 5. TlepBas Ouostoruueckasi CTaHIUs poccuiickoro cesepa Ha bombimom CostoBenikom octpose benoro

mops (poto b.B. Cykauesa, 1887 r.).

cooperation with the local abbot Archimandrite
Meletiy. The marine component in the life of the
zoological departments was also later fulfilled
by setting up the biological station in the village
of Alexandrovskaya (Kola Bay, Barents Sea),
as well as by the annual work of students and
teachers of the department at the Naples station
and the Russian biological station in Ville-
franche-sur-Mer (Mediterranean Sea). Nowa-
days the traditions of marine research and edu-
cation of biologists are continued at the “Belo-
morskaya” station SPbU (since 1975).

As the work at the Department of Zoology
advanced, its logic called for two branches of
research, based on the two kinds of study ob-
jects. First the collection was divided into two
offices: the Zoology (collection of vertebrates)
and the Zootomy (collection of invertebrates).
By 1871, the Office of Zootomy got its own
position of full professor, which was taken by
Nikolai Petrovich Wagner of Kazan University.
Thus the formal administrative separation was
first outlined, and the present departments of
Vertebrate and Invertebrate Zoology trace their
150-year history back to that moment.

3. The second period. Mature zoo-
logy

The next period in the educational and sci-
entific life of the Office of Zootomy / the De-
partment of Invertebrate Zoology was roughly
100 year-long, from the late 19th to the late 20th
century. Persistent scientific and pedagogical
schools have formed, and the methodological
basis of zoological education at different levels
has refined. The Department was largely shap-
ing the trends of biology at the whole Universi-
ty; its graduates were influencing the biological
research in Russia.

Theresearch pathways that started in the end
of the 19th and the first quarter of the 20th were
destined to become the scientific and pedagog-
ical schools of the coming decades. Professors
Vladimir Timofeyevich Shevyakov (Fig. 6) and
his student, Valentin Alexandrovich Dogiel (Fig.
7), laid the foundation for the school of protis-
tology. It further developed when Yurij Ivanov-
ich Polyanskij (Fig. 8) succeeded his teacher
Prof. Dogiel as a Head of the Department of
Invertebrate Zoology in the last quarter of the
20th century; and also when Lev Nikolaevich
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Fig. 6. Vladimir Timofeyevich Shevyakov (1859—
1930). Professor, head of the Office of Zootomy in
1886-1913; Deputy Minister of Public Education
(1911-1917) (photo from the archive of the
Department of Invertebrate Zoology).

Puc. 6. Bragumup Tumodeesuu Illessikos (1859—
1930). IIpodeccop, 3aBenyromuil 300TOMUIECKUM
kabuneTroMm B 18861913 rr.; 3amecTuresah MUHH-
ctpa HaponHoro npocsenieHus (1911-1917) (poto
13 apxuBa Kaeapsl 300JI0THHA OECIIO3BOHOYHBIX).

Seravin was heading the Laboratory of Inverte-
brate Zoology in the Biological Institute in
Peterhof. Later, members of this protistological
school of SPbU (still the largest in Russia)
contributed to changing the concept of what the
objects of zoology are. Large-scale studies of
foraminifers, sporozoans, ciliates,amoeboid and
flagellate protists are still a considerable part of
the research at the Department of Invertebrate
Zoology. For almost 30 years now, the first
Protistology course in Russia has been taught to
first-year biology students.

Prof. Dogiel has been heading the Depart-
ment for 43 years (1913-1955, Fig. 7) and
facilitated the onset of two more scientific
schools here: in parasitology and in evolution-
ary and functional morphology.

Fig. 7. Valentin Alexandrovich Dogiel (1882—1955).
Professor, head of the Office of Zootomy —
Department of Invertebrate Zoology in 1913-1955
(photo from the archive of the Department of
Invertebrate Zoology).

Puc. 7. Banentun Anekcanaposud Jlorems (1882—
1955). TIpodeccop, 3aBenyromunii 300TOMUUECKUM
kabuHeToM — Kadeapoil 300JI0THH OECIO3BOHOY-
HBIX B 1913-1955 rr. (doTo m3 apxuBa Kadeaps!
300JI0TUH OECIIO3BOHOYHBIX).

In parasitology Prof. Dogiel and his students
followed the ecological approach. The idea was
to consider not just host-parasite interactions,
but also to analyze the distribution of parasites,
how their life cycles are completed, and how
they interact with the external environment. The
key focus was on the conditions of existence of
host- parasite systems, on the role of parasites in
natural communities, and on the processes of
parasite faunas formation. These endeavours of
Prof. Dogiel were continued by his students
T.A. Ginetsinskaya, M.M., Belopolskaya, A.A.
Dobrovolsky (headed the Department in the last
years of the 20th century, Fig. 9); and also by a
series of brilliant parasitologists who were edu-
cated at the Department and then worked in
academia and industry in Russia and abroad.
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Fig. 8. Yurij Ivanovich Polyanskij (1904-1993).
Professor, head of the Department of Invertebrate
Zoology in 1955-1983 (photo from the archive of
the Department of Invertebrate Zoology).

Puc. 8. FOpuii Banosuy [onsackuii (1904-1993).
[Ipodeccop, 3aBemyrontuii kKadheapoit 300I10THH Oec-
1M03BOHOYHBIX B 1955-1983 rr. (dorto u3 apxmBa
kadeapsl 300J10TUH GECIIO3BOHOYHBIX ).

The traditional zoological studies of multi-
cellular animals in the 20th century were prob-
ably dominated by the evolutionary and func-
tional morphology. The works of Prof. Dogiel
“Comparative anatomy of invertebrates”, “Oli-
gomerization of the homologous organs as one
of the main paths in animal evolution”; the
fundamental work of zootomy graduate Vladimir
Nikolaevich Beklemishev “The basis of the
comparative anatomy of the invertebrates”;
works of Artemiy Vasilyevich Ivanovand many
other zoologists who studied at the Department,
constitute a backbone of classic zoological lit-
erature, which still remains relevant and is used
to train zoologists.

Fig. 9. Andrei Alexandrovich Dobrovolsky (1939-2019). Professor, head of the Department of Invertebrate
Zoology in 1991-2000. (photo by M.L. Fedyuk)

Puc. 9. Aunnpeit Anekcanaposuu Jlo6poBonbekuii (1939-2019). IIpodeccop, 3aBeayromuii kadenpoit
300orun 6ecro3BoHOYHEIX B 1991-2000 rr. (poto M.JI. demroka).
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Summing up, the scientific topics of the
Department of Invertebrate Zoology in the 20th
century were a harmonious combination of stud-
ies on unicellular animals (protistology), multi-
cellular invertebrate animals (evolutionary and
functional morphology), and interaction of or-
ganisms (parasitology). Noteworthy, a thorough
textbook on each of these three disciplines was
developed. We owe this primarily to Prof.
Dogiel, but this would hardly have been possi-
ble without the support and involvement of the
entire team of the Department. Later reprints of
these books were arranged by Prof. Dogiel’s
students and followers. The textbooks “General
Protistology” (1951), “Course of General Para-
sitology” (1941) and “Comparative Anatomy of
Invertebrates” (1938-1940) were based on lec-
tures and for many years have become the basic
educational and methodological works in these
fields. And the fate of the “Textbook on Inver-
tebrate Zoology” (1934) is unique: it served as
a main university textbook on the subject in
Russia and survived seven editions. Moreover,
as late as early 21st century it was repeatedly
reproduced in reprint by various publishers.
The widespread use of this textbook will soon
mark its centennial anniversary.

During the extremely busy times at the turn
of the 19th and 20th centuries the Office of
Zootomy was under the leadership of Professor
Vladimir Timofeyevich Shevyakov (see Fig. 6).

In addition to the zoological museum with
an excellent set of macroobjects, including an-
atomical preparations, the Office significantly
upgraded its teaching facilities. The foldable
models of invertebrates were bought from Bren-
del (Germany), dozens of coloured posters by
leading zoologists of that time were bought
from A. Pichlers Witwe & Sohn, Buchhandlung
und Lehrmittelanstalt, Wien & Leipzig. Even
today, more than 100 years later, these visual
aids are still useful in the teaching process. The
setup of a microscopic slides collection in the
museum was a groundbreaking event, influenc-
ing both research and education. The collection
has been growing as an integral part of the
Department; in particular, it was one of the
prerequisites for the development of the protis-
tology branch. About the same time, the so-
called “large practical training” becomes a sig-
nificant component in teaching future zoolo-
gists, and the general zoology courses for all the
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biology students get accompanied by their own
practical training.

Different branches of biology were becom-
ing more and more diverged, and by early 20th
century a number of new research and teaching
units appeared at St Petersburg University. The
Department of Zoology supplied these units
with staff members, highlighting how broad-
minded and qualified zoology graduates were.
They headed the new departments: the first
Russian Department of Genetics and Experi-
mental Zoology (1917, Yu.A. Filipchenko),
Entomology (1919, M.N. Rimsky-Korsakov),
one of the first departments of Hydrobiology
and Ichthyology (1929, K.M. Derugin). In gen-
eral, the history of the Department of Zoology at
the turn of the 19th — 20th centuries obviously
demonstrates the ongoing specialization with-
in biology and its reflection in the organiza-
tional structure of the educational and scientif-
ic process.

An important milestone for the Office of
Zootomy (bearing its modern name Department
of Invertebrate Zoology since 1930) was the
foundation of the Biological Research Institute
in Peterhof (Sergievka, the former estate of the
Duke of Leuchtenberg, 1920). The research and
the summer field courses of the students were
largely based at this Institute. The Laboratory of
Invertebrate Zoology became a subdivision of
the Institute, while remaining the part of the
Office of Zootomy and later the Department of
Invertebrates Zoology. Later on two more “de-
partmental” laboratories stemmed from the
Laboratory of Invertebrate Zoology (headed
by Lev Nikolaevich Seravin): the Laboratory
of Unicellular Karyology (headed by Dmitry
Vladimirovich Osipov, for many years also the
director of the whole Peterhof Biological Insti-
tute and head of the Department of Inverte-
brate Zoology in 1983—-1991), and the Labora-
tory of Marine Studies (headed by Alexander
Ivanovich Railkin). At present, following the
reorganization of the Biological Research In-
stitute, the laboratory divisions in Peterhof are
united again: a single “departmental” Labora-
tory of Protistology and Experimental Zoolo-
gy is operating.
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4. The third period. Integrative
biology

The late 20th century was a time of signifi-
cant changes for zoology and hence for the
Department of Invertebrate Zoology of Lenin-
grad / St. Petersburg State University. The pri-
mary reason was the rapid development of new
methods. In the 1960s, transmission and then
scanning electron microscopy were introduced
into zoological research. By the end of the 20th
century, molecular genetic methods became
popular at the Department; the “molecular” age
in biology began. New molecular phylogenetic
data showed that the ideas about plants, ani-
mals, fungi as major elements of biodiversity of
eukaryotic organisms, major “phyla”, “taxo-
nomic kingdoms”, were not true. The former
system of organisms has simply ceased to exist,
and a stable new one had not yet been proposed.
One of the important challenges the Department
of Invertebrate Zoology faced at the time was
the choice of system to present information
about the biodiversity to students. Did we have
to pretend that nothing happened in science and
use the “old” taxa, or tell first-year students
about the dozens of new proposed “molecular”
systems that contradict each other?

The beginning of the 21st century has qual-
itatively changed the situation in biology. This
was facilitated by the accumulation of huge
amounts of data on the gene sequences of vari-
ous organisms and the structure of their ge-
nomes. The first sign of these changes was the
emergence of a “stable” (i.e., broadly replicated
in independent publications) new system of
organisms based on both traditional compara-
tive morphological and — largely — molecular
phylogenetic traits. Protistologists from the
Department of Invertebrate Zoology SPbU were
fully involved in this revolutionary process —a
radical breakthrough in ideas about the struc-
ture of biodiversity. They participated, as part
of international research teams of specialists in
key groups of organisms, in regular publications
of the newest phylogenetic systems and corre-
sponding taxonomic summaries, as well in up-
dating them up to the last summary of 2019.
These works serve as a reference of the current
state of the system of organisms.

In addition, the work of zoologists has ac-
quired completely new features. Firstly, it has
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become impossible to operate with huge amounts
of molecular data without the use of computer
algorithms and the introduction of bioinformat-
ic approaches into the daily practice of zoolo-
gists. This, in turn, made it possible to aim at
analyzing not just “elements” of the molecular
structure of organisms, but the totality of its
various components. It was manifested in the
new “omics” disciplines — genomics, tran-
scriptomics, proteomics, metabolomics. The
period of “decomposition into molecules” at the
end of the 20th century was replaced by a new
period: synthesis of new knowledge about or-
ganisms based on all the information about their
molecular composition. The pendulum of cog-
nition swung towards an interest in holistic
notions. Zoologists again began to build the
concept of a holistic organism, but from the
point where knowledge on its constituent ele-
ments had already been accumulated.
Research at the Department of Invertebrate
Zoology has expanded traditional zoological
approaches to the study of groups of multicellu-
lar animals and protists by integrating informa-
tion obtained at different levels of structural
organization of living matter. At the current
stage of development of zoological science, the
description of new species is no longer possible
only at the level of the morphology and anato-
my, but must be accompanied by information on
molecular markers. The evolutionary history of
groups of organisms appears in the form of
multigene phylogenetic cladograms. Physiolog-
ical studies are accompanied by the analysis of
biochemical processes and gene networks con-
trolling them. The life cycles are studied by
analyzing regulatory gene cascades. The inter-
actions of organisms in the population are esti-
mated considering gene flow and molecular
interactions of individuals using computer mod-
elling. Interactions between parasites and their
hosts are considered at the molecular and mo-
lecular genetic level. Even traditional organ
systems reconstruction is performed by visual-
ization of individual molecular components of
cells and organisms using immunofluorescence
and 3D modelling. And this is by no means a
complete list of projects at the Department of
Invertebrate Zoology SPbU in the last two de-
cades. The goals are becoming more “function-
al” and more ambitious. Zoologists have gained
the ability to consider the biological phenome-
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non at different levels of biological organiza-
tion and to understand the interrelation of these
levels.

The new methods toolbox has not only
opened up new horizons for research topics, but
also added new dimensions to the traditional
studies of zoologists. The study of organisms in
terms of their structure now also includes gain-
ing in-depth knowledge of the molecular and
molecular-genetic features of their organiza-
tion. At the current level of scientific develop-
ment, it is necessary not just to study and de-
scribe processes and phenomena, but to analyze
their molecular and biochemical background.
Zoologists have to take on the difficult task of
combining multilevel knowledge into holistic
representations of organisms. These are the
signs of an approach that has been called inte-
grative, and the expanded field of scientific
knowledge is called integrative biology.

One of the key aspects of integrative biology
is the complex research incorporating the meth-
odologies of several fields of biology simulta-
neously. Studies of living systems at several
levels of their organization complement each
other and, in fact, are becoming interdiscipli-
nary. In particular, this is reflected in the in-
creasing involvement of initially “non-biologi-
cal” disciplines in scientific analysis. We have
already mentioned one such assimilation: bioin-
formatics and the “mathematization” of biolog-
ical research in general. Further expansion to-
wards interdisciplinarity of methods and ap-
proaches implies active involvement of physics
and chemistry, cybernetic approaches and meth-
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ods of modern computational sciences in the
analysis of biological phenomena. Previously
independent fields of knowledge are getting
integrated into a single consortium, and the
result of this integration is the synergy of re-
search, leading to a much deeper and more
comprehensive understanding of the facts, pro-
cesses and phenomena occurring in living na-
ture. This is a field of analysis of living systems
that takes into account trends at different levels
of biological organization, their co-subordina-
tion and interconnection. There is no doubt that
the future belongs to this “integrative” approach,
gradually blurring the traditional boundaries
between separate fields of science.

All publications of the staff and students of
the relatively small Department of Invertebrate
Zoology SPbU in recent years, which is more
than 80 articles annually in leading international
journals, can illustrate how, on the basis of
traditional “zoological” topics at the Depart-
ment, the research framework and set of meth-
ods are expanding, implementing the ideology
of integrative biology. But the principles of
unity of the scientific and educational process,
asense of bicentennial continuity of generations
and the motto “Teacher of Seekers” remain
unchanged.
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