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Abstract. Despite the fact that mammals were among the first animals known to man both for his curiosity to understand their way 
of life, and especially for economic benefits (food, clothing, traction, various industries, the recreational side of hunting), they are 
still scarcely studied under systematic and taxonomic, biological, physiological, ethological, etc. terms. Clarifications are still needed 
on the systematic and taxonomic positions of some mammal species in the Romanian fauna. An adequate methodology for assessing 
mammal populations in general, and those of hunting interest in particular, has not yet been adopted. That is why there are long 
debates when it comes to the conservation status of some species, about establishing restrictive measures to restore the populations of 
other species. To understand the need for more in-depth knowledge of mammals, this article delves into their knowledge in the 
antiquity and the evolution of this knowledge throughout history. We also illustrate the need for theriological research through the 
Bibliographic List of 454 articles and books published about mammals in Romania's fauna in the last two decades. 
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Rezumat. Rolul cercetărilor recente sistematice și taxonomice a mamiferelor în stabilirea strategiilor naționale de 
conservare a biodiversității în România. Deşi mamiferele se numără printre primele animale cunoscute de om, atât datorită 
curiozităţii și a interesului manifestate de acesta pentru ȋnţelegerea modului lor de viaţă, cât mai ales pentru avantajele economice 
(hrană, îmbrăcăminte, tracțiune, diferite industrii, vânătoare), acestea sunt încă insuficient studiate sub aspect taxonomic și 
sistematic, biologic, fiziologic, etologic etc. În prezent sunt necesare clarificări privind poziția sistematică a unor specii de mamifere 
din fauna României. Încă nu a fost adoptată o metodologie adecvată de evaluare a populațiilor de mamifere în general, şi a celor de 
interes cinegetic, în special. De asemenea, problemele legate de stabilirea statutului de ocrotire al unor specii şi precizarea măsurilor 
restrictive necesare pentru refacerea populațiilor altor specii sunt intens dezbătute. Argumentând necesitatea unor cercetări 
theriologice mai aprofundate, lucrarea prezintă o trecere în revistă a cunoştinţelor referitoare la cunoaşterea mamiferelor de-a lungul 
istoriei evolutive, începând din antichitate. Este prezentată Lista Bibliografică a 454 articole și cărți din evidența noastră, despre 
mamiferele din fauna României, publicate în ultimele două decenii.  
 
Cuvinte cheie: mamifere, sistematică, taxonomie, ocrotire, publicații. 

 
INTRODUCTION 

 
The well-being of the human species was largely based on the existence of the over 5,480 mammal species. 

Wool, fur, clothing, and, last but not least, human food were largely delivered by mammals. In the last 20,000 years, 
human relationships with all animals and especially with mammals have changed profoundly. From his predatory 
behavior, man became a shepherd and cultivator, on the one hand taking care and protecting the animals that he once 
only hunted, and on the other hand - taking care of his crops. 

In the Judeo-Christian understanding, man's relationship with the animal world is summarized in the Genesis, 
when God, after creating Adam and Eve, blessed them: “Be fruitful and multiply, and fill the earth, and subdue it: over 
the fish of the sea, over the birds of the sky, and over every living thing that moves on the earth”. 

This belief has given to man for millennia the right to exploit, exterminate and transform the animals around 
him, according to his will, without thinking about the consequences on the whole environment.  

Thus, the American bison and its cousin - the European bison or the great running pigeon, called dodo - 
Raphus cuculatus (from the Reunion Islands and Mauritius, in the Indian Ocean - East of Madagscar) were pushed to 
extinction, and the last individual even disappeared in modern times. But other animals prospered alongside man, 
playing an important role in the development of his civilization. 

Suddenly, however, man realized that the animals around him could become much more valuable in living 
state, as a source of meat and furs, available on primitive farms, more than in their nomadic state.  

When the predatory man became a shepherd, that was the time when man's relationship with animals changed 
forever, because mammals provided him with much more than meat for food. Cows and goats gave him milk; the sheep 
and the llama (Lama glama) gave him wool; horses, donkeys, and camels gave him their strength for traction and 
resistance to hunger and thirst. 

Freed from the care of the constant search for food, people moved on to the stage of establishing permanent 
settlements - which later developed and became cities, and with them came the refinements of civilization: art and 
ornamentation.  

In this way, humanshad to return to the animal world to use new materials, from silkworms, to dye pigments 
from sea snails (e.g., Murex) or insects (e.g., Dactylopius coccus - from Central and South America) etc.  
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Such products were then used to highlight the difference between rich and poor people, but then became the 
basis of international trade, thus uniting different cultures from considerable distances. Naturally, large human 
settlements have also attracted less desirable animals, such as mice and rats. 

For tens of thousands of years, Homo sapiens lived in small groups of hunters and gatherers, migrating 
seasonally to herds of animals, which they hunted to survive. In those “campaigns”, man did not behave with the 
ferocity of the wolf, which later became the first domesticated animal, the wolf being the ancestor of the domestic dog. 

Then, in the Animalia Kingdom, man is not always the dominant species. Sometimes the smallest members of 
this world (such as lice) have caused discomfort and disease (e.g., typhus or trench fever - especially during wars) or 
mosquitoes and fleas that have triggered pandemics of malaria and bubonic plague or black Death. 

The approximately 20 species of animals that have been domesticated and have great commercial value, and some of 
them have been intensively used in agriculture, have also contributed to the development of human culture. The lion, the 
beetle, the cobra, the bald eagle have been inscribed in the history of mankind as religious and political symbols. In the history 
of science and medicine, the vinegar mosquito (Drosophila melanogaster), the Ecuadorian quinces (Geospiza sp., Certidea 
sp.), Iguanodon sp. and so on contributed to the understanding of the evolution of the natural world. 

We must recognize that the frequent use of products of animal origin and the performance of physical work 
with the help of some of them does not mean that they provided us only with basic food, clothing and heavy work. 
Animals have been the basis of human survival and the continuous enrichment of human civilization. Without 
mammals, human history would have been, of course, much poorer and perhaps shorter - thinking in the current wrong 
direction of the attitude of most people towards the environment, animals and biodiversity generally. 

Therefore, the purpose of this article is to realize a data base with all mammal species discovered or mentioned 
in time for the Romanian fauna, and their synonyms.  
 

What is systematics? What is taxonomy? 
 

Biological systematics generally deals with documenting the diversification of living things, based on the evolution 
of morphological features and more recently - based on molecular characteristics. Carl Linnaeus (1758) was the father of 
binary nomenclature and made the first systematic arrangement of plants and animals in his book Systema Naturae.  

The systematics of living things from the geological past belongs to the field of paleontology, and the 
establishment of the hierarchy of current species is related to the systematics of recent living things.  

Why recent? Because some of the species have disappeared in historical times - more recent than those that 
disappeared during the geological eras.  

The representation of hierarchical relationships between species is in the form of phylogenetic trees - the first 
being intuited by Charles Darwin (1837), in his notebook (on page 36) on "Transmutation of Species". Darwin’s 
thinking was opposed to Lamarck’s conception at the time of the independent linear progress of higher forms. 
Subsequent representations of the evolutionary tree were called cladograms or simply - phylogenies. 

Taxonomy is a term introduced since 1813, by Augustin Pyramus de Candolle, in his work Théorie 
élémentaire de la botanique. The term is used today in biology, with the meaning of arrangement - from the Greek τάξις 
(taxis), of scientific names (- nomia), which circumscribe and classify groups of living things, based on common 
morphological features. 

Their classification into taxa of different levels forms the taxonomic groups, supra- and infrataxones (supra- 
and subfamilies, supra- and subclasses, etc.), forming taxonomic hierarchies: Kingdoms or Domains, Phylum (Divisions 
- for some botanists), Classes, Orders, Families, Genera, Species. 
 

Short history of zoological research 
 
Since the ancient times, Aristotle (384 - 322 BC) laid the foundations of systematic observations and data 

collection (mainly zoological), expressed in his scientific books. He studied for 20 years at Plato's Academy (428-328 
BC) in Athens. 

In Plato's view, the real things of the world can be the most approximate in these perfect forms. Aristotle had 
known Plato's views and developed them into a set of three biological concepts. He used the same Greek word (eidos), 
understanding the first of a set of visible features, which unequivocally characterize a certain kind of animal. 

Then Aristotle used the word γένος (génos) which referred to "a kind" or a type of. “By genus I mean, for 
instance, Bird or Fish, for each of these is subject to difference in respect of its genus, and there are many species of 
fishes and of birds” (Book I - Translated by D'Arcy Wentworth Thompson).  

For example, a kind of animal called a bird has feathers, a beak, wings, hard-shelled eggs and warm blood. 
Further, Aristotle noted that in the world of birds there are several forms: roosters, eagles, crows, bustards, sparrows, 
etc., as between fish, there are several forms. These different forms were called by Aristotle, eidē atom or indivisible 
forms. Man is one of these indivisible forms.  

Socrates argued that we are different individuals, but we all have a human form. 
Finally, Aristotle noted that none of these forms are found in children, although they are given by combining 

seeds from parents. These seeds thus contain the form or in modern terms contain the information or genome. Aristotle 
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made it clear that by analogy with a wood carver, he sometimes intuits a third sense. It starts from the shape of the wood 
(material cause). The following are the tools and sculpting technique used (effective cause). The drawing helps him 
complete the sculpture (his eidos or information included). 

Then, Aristotle pointed out the nature of the information of form: a body is composed of similarly elements to 
earth and fire, just as a word is composed of letters arranged in a certain order. 

Most of his observations were made while working on the island of Lesbos, including descriptions of the 
marine biology of the Pyrrha Lagoon - today the Gulf of Kalloni. From those studies resulted the most detailed work of 
zoology until the XVI-th century. His theory was based on his conception of form, which, although fundamentally 
different, still derives from Plato's Theory of Forms - the disciple of Socrates (470-399 BC). 

Then Aristotle returned to Athens and founded his own Lycaeum school where he taught for the rest of his 
life. Aristotle's theory describes five major biological processes: metabolism, temperature regulation, information 
processing, embryogenesis, heredity.  

Each of them has been defined in detail, in some cases well enough to allow modern biologists to create 
mathematical models of the described mechanisms. 

Aristotle's method was quite close to the scientific style used by modern biologists when exploring a new area, 
with systematic data from collections, the discovery of patterns and the formulation of inferences in possible causal 
explanations of biological processes. 

Aristotle did not carry out experiments in the modern sense of their meaning, but he made observations on 
living animals and performed dissections. He named about 500 species of birds, mammals, fish and described dozens of 
insects and other invertebrates.  

He described the internal anatomy of over 100 animals and dissected 35 of them, and described their biology - 
the first in the history of science, mentioned in several books. The most important biology texts were: - History of 
Animals; - Generation of Animals; - Movement of Animals; - Progression of Animals; - Parts of Animals; - On the Soul, 
as well as the drawings (unfortunately, lost) on the Anatomies, which accompanied the great work - Animal History.  

Theophrastus - the student of Aristotle, wrote an incomparable book - Inquiry into Plants = Investigations into 
(more correctly - History of) plants. Apart from this counterpart to his mentor's valuable zoological work, no one has 
done comparable research in ancient Greece, although Hellenistic medicine was continued in Egypt, in the spirit of 
Aristotle's conception, of the mechanisms and physiology of the human body. 

Aristotle's biological ideas also influenced medieval, Islamic thinking. The translation of the Arabic versions 
and the commentaries into Latin brought Aristotle's knowledge back to Western Europe, but of all, only On the Soul 
was the most widely used in medieval thought.  

The association of this work with medieval scholasticism and the errors of this theory led the first researchers 
of the Modern Age (Galileo Galilei, William Harvey) to reject the teachings of Aristotle. Criticism of its errors and 
"second-hand" reports have continued for centuries.  

However, Aristotle's work was re-accepted by zoologists, especially by those who made long observations on 
marine biology and confirmed the veracity of Aristotle's writings. 

 
Carolus Linnaeus and Systematics 

   
The pre-Linnaean era included taxonomists from the time when mankind had just begun to communicate, 

with attempts to name and classify the surrounding beings. Man always needed to know the names of poisonous and 
edible plants and animals, wanting to communicate these information to other members of the family and groups to 
which they belonged.  

The illustration of medicinal plants has been preserved in mural paintings for about 1500 years BC. Those 
drawings indicate the use of different species and can be considered as the basis or beginning of taxonomy.  

Because Carl Linné was the founder of the term "systematics", today we are talking about Linnaean taxonomy, 
based on binary nomenclature - the naming of organisms. In this way we explain the emergence of the fields of cladistic 
phylogeny and systematics - the current biological classification, based on the evolutionary relationships between current 
organisms on the one hand, between fossils on the other hand and finally - between both these large groups.  

More than systematics, taxonomy deals with the grouping of individuals into species and the arrangement of 
species into larger groups, leading to biological classification. That is why it is considered that taxonomy deals with the 
description, identification, naming and classification of living things. 

Therefore, systematics deals with phylogenetic studies, which provide the naming and classification model for 
the much more inclusive field of taxonomy. But, systematics deals with the study of the identification, taxonomy, 
nomenclature and classification of living things, in order to understand their natural relationships, the variability and 
evolution of taxa. Taxonomy, biological systematics, biosystematics, scientific classification, biological classification, 
phylogeny - all have had overlapping meanings over time. All these terms were used sometimes with the same 
meaning, and another times - with slightly different nuances, but always related and intersect in the field of 
taxonomy. That is why today, all these terms are considered synonymous.    
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The post-Linnaean Systematics and Taxonomy 
 

Then came monographs on systematics and taxonomic revisions, which involved new analyzes of patterns of 
variability of a particular taxon. Such analyzes can be performed based on any combination of different types of traits or 
characters: morphologically, anatomically, palynologically, biochemically, genetically. A complete monography or 
revision contains all the information or data about a particular taxon, at some point and around the world. 

Other revisions (e.g., partial revisions) may be more limited, in the sense that they are based only on some 
available information on character sets or have a limited spatial purpose. The results of a review concern a new 
assessment of the relationships between subtaxones of the taxon under study. A revision may bring about changes in the 
classification of those subtaxons or the identification of new taxa, or the merging of previously considered subtaxons.  

Alpha taxonomy should not be confused with alpha diversity. Alpha taxonomy today refers to the discipline of 
searching, describing, and naming taxa, especially species. In the ancient literature, the term had a different meaning 
and referred to the taxonomy based on morphological criteria and to the scientific productions of this field from the end 
of the XIX-th century. 

The term alpha taxonomy was introduced by William Bertram Turrill, in several papers published between 
1935 - 1937, in which he discussed the philosophy and possible future directions of the discipline TAXONOMY.  

There is a strong desire among taxonomists to consider their problems from a much broader perspective, to 
investigate the possibilities of closer collaboration with their fellow cytologists, ecologists, geneticists, and to confirm 
that some revisions or detailed presentations with their methods and purposes, can be desired, welcomed or expected. 

Turrill (1935) suggested that while inseparable older taxonomic works based on morphological criteria and 
later agreed to be called "alpha" are accepted, a distant taxonomy may emerge - built on a broader morphological basis 
and on physiological facts, as well as another modern taxonomy, in which "there is room for all related observations 
and experimental data, even indirectly, for the constitution, subdivision, origin and ethology of species and other 
taxonomic groups." 

It can be said that such research will have a great power to act as permanent stimuli, even if for now we have only 
the ideal of an "omega" taxonomy. Some of us like to think that we are now grouping in the "beta" taxonomy. Thus, Turrill 
(op. cit.) explicitly excluded from alpha taxonomy various fields of study (such as ecology, physiology, genetics, cytology), 
which he included in general taxonomy. He later excluded phylogenetic reconstructions from alpha taxonomy.  

Then, the specialists used the term taxonomy in a different sense, by which they understood the delimitation of 
species (not subspecies or taxa at other levels), using investigative techniques, available and including sophisticated 
computerization or laboratory techniques. As a result, Ernst Mayr (1968) defined "beta taxonomy" as the classification 
of higher levels of the species. 

 Today, an understanding of the biological meaning of variation and the evolutionary origin of groups of 
related species (taxa) and their arrangement in a hierarchy of higher (supraspecific) categories is provided by the 
classification, which refers to "beta taxonomy". 

A topic as a problem to clarify the notion of species is when we talk about microtaxonomy and 
macrotaxonomy. The scientific papers that decided how to define a biological species were considered to belong to 
microtaxonomy. By extension, macrotaxonomy is the study of groups from higher taxonomic levels (e.g., subgenera, 
genera, families - with sub- and superfamilies, suborders, orders, etc.). 

From a historical point of view, there have been attempts at taxonomic descriptions since ancient civilizations, 
but until the XVII-th century no scientific classifications appeared. 

The previous works were mainly descriptions and mainly concerned plants, which were used in agriculture and 
medicine. Then there were several stages in the scientific thinking of classification.  

Ancient taxonomy was based on arbitrary criteria, creating so-called "artificial systems". These included the 
Linnaean classification system, based on sexual selection. Later, this was followed by the classification based on the 
consideration of the more complete characteristics of taxa, making up "natural systems", such as those devised by 
Jussieu (1789), De Candolle (1813), Bentham and Hooker (1862-1863). All these were pre-evolutionary thoughts.  

Publishing "The Origin of Species" (Charles Darwin, 1859) led to a new way of thinking about classification, 
based on evolutionary relationships. This was the concept of "phyletic systematics" from 1883 onwards. This approach 
was formalized by Eichler (1883) and Engler (1886-1892).  

The emergence of molecular genetics and statistical methodology allowed the creation of the modern era of 
phylogenetic systems, based on cladistics, and not only on morphological criteria. 

 
Short history of mammalogy in Romania 

 
The gathering of knowledge about mammals before the appearance of written documents is proved by the 

representation of these animals in the primary forms of art and ethnography, by their invocation in stories and legends 
(not always correct) about bats, rabbits, wolves, foxes, bears, etc. But all of them were leading to the conclusion of 
human interest in hunting important mammals for food, to cotrole the others which decimated crops, especially in years 
with rodent invasions, to use others (after domestication), for clothing, food, traction, guarding, etc.  
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The first writings about mammals in Romania illustrate those of economic and hunting interest. That is why 
their reports were first in articles published in journals of various hunting organizations.  

In Bibliographia Mammalogica Romaniae (Murariu and Geacu, 2008)  such journals have an important place 
(approx. 30%), both by their early appearance (in the XIXth century) and by illustrating the richness of hairy game 
species: rabbits, wolves, foxes, bears, martens, badgers, wild boars, roe deer, deer, chamois, the European bison. In 
1805, Andreas Wolf described "... the game of Moldova, as a zoo, abandoned by nature". 

But we are inheriting the clearest reference about mammals from the ruler and scholar Dimitrie Cantemir, 
through his famous work "Descriptio Moldaviae", published in 1714 and then translated into German, English and 
French languages. The German version then appeared under the title "Historisch-geographische und politische 
Beschreibung der Moldau" (1771). 

After the appearance of the Universities of Iaşi (1860), Bucharest (1864) and Cluj (1872), as well as of some 
professional societies (Society of Physicians and Naturalists of Iaşi - founded in 1830; Transylvanian Society of Natural 
Sciences of Sibiu, founded in 1849) , of the Romanian Academy (in 1866) or of some natural sciences museums (Aiud - 
1796, Iaşi and Bucharest - 1834; Sibiu - 1895) a series of journals were also published: Verhandlungen und 
Mitteilungen des Siebenburgischen Vereins für Naturwissenschaften zu Hermannstadt (Sibiu); Memoirs of the Scientific 
Section of the Romanian Academy (Bucharest), Annales Scientifiques de l’Université de Iassy (Iaşi); Scientific journal 
"Vasile Adamachi" (Iaşi) etc. 

In addition to quoting rodent inventories (Csato, 1866; Herman, 1869; Bielz, 1888; Mehely, 1900) appears in 
the Bibliographia Mammalogica Romaniae, with a rich bibliography on the chiropteran monography, with several 
works on southern birch mouse - Sicista subtilis and on species of the genus Spalax.  

With several references on mammals in Romania, Miller's work (1912) is cited valuable "Catalog of the 
mammals of Western Europe" with the mention of the origin of some mammal species from the Retezat Mountains, 
from Găgeni - Prahova, Oltenia, etc.  

Eugen Botezat appeared at the beginning of the XXth century with several works of comparative, systematic 
anatomy, evolutionism on deer, bovids and on some canids from Romania. 

Studies on fossil mammals have also been published since the second half of the 19th century, as was the case 
of Gregoriu Ştefănescu (1890) who descovered and descriebed Deinotherium gigantissimum. The twentieth century 
brought new publications of paleonology: S. Ştefănescu, S. Atanasiu, I. Simionescu, M. Paucă, I. Barbu, V. Barbu, N. 
Macarovici, to the distinguished paleontologists of the Institute of Speleology "Emil Racoviţă" – C.  Rădulescu, P. 
Samson, E. Terzea - with valuable works on small mammals (fossil insectivores and rodents), and later on a series of 
fossil carnivores and perisodactyls. 

From the mentioned bibliography we notice the works of the biogeographer R. Călinescu („Mammals of 
Romania. The distribution and their biogeographical-economic problems”/1931), in which he cited 95 species and 
subspecies of recent mammals. Also G. D. Vasiliu's research followed with "Rodents in Romania and their 
control"/1937, "Vertebrata Romaniae"/1939, "Fauna Vertebratica Romaniae"/1968 - the latter carried out in 
collaboration - etc.  

The studies of morphology, systematics, zoogeography, ecology, ethology, parasitology involved the grading 
of a large number of specialists, most with main interest for mammals with hunting value: H. Almăşan, G. Scarlatescu, 
C. Popescu, V. Nesterov, V. Cotta, E. Bodea, G. Andone, A. Filipaşcu, E. Ilie, A. Comşia, etc.  

A number of researchers and universitary teachers have used mammals from Romanian fauna in their 
laboratory research: Gh.T. Dornescu, I. Niţescu-Andreescu, D. Mişcalencu, P. Raicu, D. Duma, L. Gavrilă, A. 
Lungeanu, M. Ionescu-Varo, S. Bratosin, M. Teodorescu, I. Voiculescu, etc. 

With a large number of works cited in the bibliography appeared M. Hamar, G. Marcheş, A. Popescu, P. 
Barbu, M. Şutova, M. Dumitrescu, T. Orghidan, I. Simionescu, etc. 

Going further, we find the outline of several directions of scientific research on mammals: - attracting young 
specialists to study mammals; - covering the "white spots" in the sense of the approach and the areas further away from 
the transport and accommodation facilities; - giving due importance to the study of small mammals, in order to be 
known (even if they are not charismatic), at least at the level of those of hunting interest. 

However, in this first article on publications about mammals from Romania in decades 2001 – 2020, we got 
together a number of 454 bibliographical sources. Most numerous articles (193 = 42,23%) were about mammal 
diversity, followed by mammal ecology (51 articles = 10,98%). The others ten fields are represented in the same 
decades 2001 – 2020 with less than 47% articles, the lowest percent being about dictionaries and mythology (0,64%), 
and about mammals in symbolist (0,21%) (Fig. 1). 
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Figure 1. Distribution of 454 published articles on Mammals from the Romanian fauna in decades 2001 – 2020: 

1 – mammal diversity; 2 – statute of conservation, 3 – game species and selection; 4 – morphology, physiology, reproduction;  
5 – ethology; 6 – ecology; 7 – game species management; 8 – mammalian genetics; 9 – parasitic diseases; 

10 – archeology and paleontology; 11 – dictionaries and mythology; 12 - mammals in symbolist. 
 

CONCLUSIONS 
 
Consulting more than 4,500 works mentioned in the Bibliographia Mammalogica Romaniae/2008, today after 

a dozen of years it is understood that: 
1 - Not all mammal species have aroused the same interest on the behalf of specialists who have published data 

on them, most works and articles referring to mammal diversity, to hare hunting, and the least - to small mammals - 
insectivores, bats and rodents. 

2 - Not all geographical and administrative units in the country have been surveyed equally. 
3 – Not all the mammal species have a clear systematic status and the tendencies of their population evolution 

are not evaluated. 
4. – This article is a starting point for drawing up  a data base with knowledge on mammal species from the 

Romanian fauna. 
5 – In total, the articles published about mammals in Romania in 2001 – 2020 represent 454 bibliographical 

sources.  
6. - These data will be useful when the national strategy of biodiversity conservation will be updated in order 

to implement European and International regulations (Conventions, Directives etc.) in national legislation on nature and 
environmental protection. 
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