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''If a man will begin 

shall end in doubts; 
content to begin with 
end in certainties. '' 

• 

• 

• 

with certainties, he 
but if he will be 

• 

• 

doubts, he shall 

• 
Francis Bacon; The Advancernent 

' 

of Learning, I. Y. 8 . 

• 

• 
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ABSTRACT. , 

• 

The family Cricetidae is represented in thc prescpt 

South American fauna by 44 genera and 179 species, amounting 
• 

to about 20% of thc living specics of mamrnals of this continent • 
• 

The overwhelming majority of these genera and species are South 

• 

• • 

-

Amorican endemics. The most widcly accepted hypothesis maintains 

that this impressive divcrsification took place in South 

Amcrica from a North American ernigrant stock that entered South 

America by thc Upper Pliocene as a part of the mass·i ve migration 

of Nearctic mammals following the establishment of the Panamanian 

land bridge. Recently, another hypothesis was proposed, which 
-

advocates an earlier arrival of the cricetids into South America • 

• 

• 
• • 

-· 

To test these alternative views, this study surveyed 

the pattern of diversification of the South American cricetids; 

described a new and extensive fossil collection, mostly from 

the Plio~Pleistocene sequence of the Buenos Aires Province, 

Argentina, and explored the phylogenetic relationships and the 

major classification of the group. 

lt litas found that the South American cricetids belong 
• 

mostly to a distinct subfamily, the Sigrnodontinae. The 41 
• 

genera and 176 species of this subfamily can be grouped into 
• 

seven clearly distinguishable tribes. One of them, the Oryzo~ 
' . . 

myini, cornprises very primative cricetids, comparable to thc 
• 

Oligocene and Early Miocene cricetodontines of the Northern 
• 

Hemisphcre. Nineteen fossil taxa are describcd, among which 

therc are eleven new species and two new genera. Thc earliest 

known fossil record of the Sigmodontinae is lower Late Pliocene, 

~fontcherrnosian agc. By thosc times, the living genera Bolomrs, 

and phyllot,is wcre already full-fledgcd, the latter rcprescnted 

• 

• 
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by an advanced species of the subgenus Auliscomys. In thc 

immediately overlying, late Plioceno Chapadmalalan stagc, 

other living genera and subgenera were found. The Early 

Pleistocene fossil forms belong mostly to extinct species rélated 

to living ones. From the Middle Pleistocene onwards, the 

living ~pecies predominate. One species is found in the whole 

sequence from the latest Pliocene to the Recent. 

The modern character of the Upp~r Pliocene and Lower 

Pleistocene South American cricetid faunas, suggests an older 

in situ evolution of the Sigmodontinae than the fossil record 

indicates. The hypothesis holding that the cricetids are rather 

modern invaders in South America, is rejected as inconsistent 

with modern character of the Late Pliocene 

and Early Pleistocene fossils, and with the pattern of tribal, 

generic and specific diversification of the group in the living 

fauna. The origin of the Sigmodontinae is considered as dubious. 

The tentative hypothesis is advanced that they probably differ

entiated in South America from a cricetodontine ancestor, which 

entered the continent as a waif immigrant probably by Early 

Miocene times. This type of immigration is widely accepted 

for South American monkeys, caviomorph rodents and sorne procyonids. 

The absence'of Sigmodontinae in the known deposits of thc Miocene 

and Early and Middle Pliocene of South America can be explained 

by sampling bias. It is suggestcd that by those times thc 

representatives óf this subfamily evolved in areas of South 

America/~~{ggrto have not yielded an adequate fossil record of 

the history of mammals. As regards the gcographical provenance 

of tho early sigmodontinae stock, this is considered to be an 

open question. It is suggested that they might have originated 

eithcr in North American or in African cricetodontincs, so far 

not discovcred. 
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Fig. 1. Diagrrun of the relativa distribution or the major truca . 
ot mamrnals ot the living South American fauna (Data 

after Cnbrern, 1961, modified by the author's revisions.) 
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r2. INTRODUCTION 

About 22\ of thc living spccies of mammals of 

South America belong to the rodent family Cricetidae (Fig. 1). 

South America is, howevcr, only a part of the geographical 
. 

distribution of this family, which extends at present over 

all Middle and North America and the West Indies, thc greater 

part of Eurasia, Africa and Madagascar. 

The cricetids of Neartica and Palaearctica have 

been rather extensively studied, and many of the Ethiopian 

forms are reasonably well known. This is not the case with 

the Neotropical, and particularly, of the South American 

representatives of this family. As is also true with many 

other groups of mammals of this continent, they are still 

poorly known, even their taxonomy. Ellerman, in his monu

mental wotk on the families and genera of living rodents, 

-stated that "directly Panama is passed, an enormous list of 

names described for the most part binomially and in appalling 

choas, is reached" (Ellerman, 1941: 327). 

The knowledge of the South American cricctids which 

Ellerman so expressively described was rnostly due at that time 

to the impressive work of Oldficld Thomas. Although aftcr rny 

incursion into the complexity of this group of mammals I am 

ready to endorse Ellerrnan's impression, Ido not belicvc that 

any derogation to Thomas' outstanding contribution is hcre im~ 

plied. In fact, the knowledgc of the South American cricetids 

rests mainly on Thomas' work, who in a grcat number of papers 

dcscribed and identificd hundreds of ncw species of a fauna· 

almost completely unknown befare his studies. The contribu

tions of his predecessors and contemporaries were obviously 

rninimal as cornparcd with his overwhelming taxonomical achicve

ment of classifying new and original kinds of rodents which 



-11-

~ere continuously arriving on his dcsk at the British Muscum 

from several local collcctors during more than thirty ycars. 

This monumental work was by neccssity a prelirninary one, and 

it was carried out ata time when modern taxonomic practiccs 
. 

and theory had not cryst~llised, and the separation into species 

was made on the subjective assessment of amount of morphological 

differences in a few skin and skull characters. Thereforc, 

Thomas' heritage must be characterized as a pioneering effort to 

survey a sizable fauna on the tenets of the so-called alpha tax

onomy, andas such it needs a thorough revision based on modern 

taxonomical concepts and procedures. 

Revisions of this kind have been partially undertaken 

since Ellerman wrote the words quoted above and his work con

tributed a great deal to reorganize the availabl~ knowledge. 

Credit must also be given to Gyldenstolpe's (1932) prcvious 

attempt to survey the South American cricctids. However, the 

revisions of these authors did not involve a critica! reasscss

ment of the status of these rodents at the species level, and 

as muchas they contributed to sorne clarification of the supra

specific taxa, they contcnted themselves with listing the 

''appalling chaos" of the binomially described forms of previous 

authors. Needless to say, it is essential to disentangle, at 

least in a preliminary way, the confusion of the nominal species, 

to achieve a reasonable understanding of the whole diversity of 

this group of mammals. This was attemptcd for a part of thc 

South American cricetids by severa! outstanding contributions of 

Osgood (1925,· 1943), Hershkovitz (1944 and following), Hoopcr 

(1952), Sanborn (1947), Pearson (1958, 1972) and others, and 

most of this revisionary work was incorporatcd into the 

corresponding sections of the Catalogue of South American 

Mammals of Cabrera (1961). Howevcr, and even when ~hese con-
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~ributioni helpod a great deal to clarify thc systcmatic 

posi tion of thesc rodent·s, thc South American cricctids are 

still, andin.proportion to thcir relative importance, only 

fragmentarily known from a modern point of vicw. Thcy are 

~till whole highly polytypic taxa, as the Akodontini, and gen-
as muen as two~thir.ds of the described species 

era as Oryzomys and Thomasomys, which amount/have not recc1ved 

any comprehensive revision, and their status remains as Thomas 

left them. 

To the same degree that the knowledge of the diversity 

of the living forms is~ still obscµre, the evolutionary and 

ph.ylogenetic picture of the South American cricetids is also 

poorly understood. Both situations are obviously closely re

lated, as it is difficult to understand evolutionary patterns 
.. 

in a group the systematics of which is insufficiently known. In 

spite of this, the problem of the origin, antiquity and .rate of 
-

evolution of this group of rodents has attracted the attention 

of several leading authors, and it has been recently the subject 

of opposing views. Notwithstanding thc fact that this family 

contains so rnany of the living species of South American mammals, 

it has bcen usually thought of as a group of relatively late 

invaders of South America which reached this continent by the end 

of thc Pliocene, as part of the alleged rnassive invasion of 

Nearctic mammals after the establishment of the Pananamian land 

bridge (Sirnpson, 1951, 1962, 1966; Hoopcr, 1949; Patterson and 

Pascual, 1968; Reig, 1962b, 1968a). In rccent estimate, Hcrshko

vitz (1969) gives the figures of 40 endemic genera and 179 

endcmic species of Neotropica~ sigmodontine cricctids, rnost of 

whiéh are actually South American endemics. If the family really 

entered South America by the cnd of the Pliocene, the evolution 

of the cricetids in that part of the world would representan 

outstanding case of explosive taxonomic diversification and of 
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a high rate of evolution. 

The gencrally accepted vicw on the time of arrival of 

cricetids into South America was an infercnce from thc known 

occurence of their rernains in the fossil record. With the· 

exception of two species belonging to the living genera 

Reithrodon and Akodon (Ameghino, 1908; Roverto, 1914; Reig and 

Linares,· 1969) which were found in Chapadmalalan stage currently 

considered as the upperrnost Pliocene, all the rernaining described 

fossil cricetids of South America were found in strata now 

placed in the Middle and Upper Pleistocene (Ameghino, 1889; 

Rusconi," 19:31; Hoffstetter, 1963, 1968). 

Doubts have been recently cast upon the idea that the 

cricetids are relatively recent invaders of South America. 

Hershkovitz {1966b,· 19~9) proposed that their radiation started 

on that continent much earlier than indicated by thc fossil 

record, a contention that was also supported by Wenzel and Tipton 

.(1966) on parasitological grounds. In fact Hershkov.itz's new 

hypothesis on the origin and biogeographic history of South 

American cricetids is part of his thorough reappraisal of the 

historical biogeography of all the South American mammals as 

classically ·· explained by Simpson (1951). Indeed, the Simpsonian 

theory of the hi.story of South American mammals has been given 

extensive support and it is gencrally considered as a well 

cstablished ·and soundly 0ased "chef d'oeuvre" of módern bio

gcographic thought. The challenging of such authoritative 

theories has often led toan improved understanding of the basic 

problems, but the proponents of the new views must expect a 

contemptuous distrust at the beginning. However, science is 

based on facts and rcasonable inferencc tested by appropriatc 

methods, and the fate of H~rshkovitz's new views, if they are 

supported by well grounded facts and soundly based inferences, 

1 ,,,.. 
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'could be a turning point for a now and decpcr undcrstanding 

of the cvolutionary biogeography of the South American mammals. 

Although we are loathed to accept the idea that the 

burden of the proof for hypothesis on the biogeographical history 

of a particular group of organisms mus t be 'taken mos tly from 

the fossil record, we take for granted that a good knowledge of 

this record provides a great deal of the necessary evidence for 

these hypotheses. As for the opposing hypotheses on the bio

geography of South American cricetids, it is evident that the 

available knowledge of the fossil record is ata very preliminary 

stage, a stage that hardly could afford an adequate test for the 

alternative existing views. Hooper (1949) emphasised that the 

fossil record was too inadequate to understand the htstory of 

the neotropical cricetids, and the situation has ~ot much im

proved since then, 

This is a curious situation, as during the last two 

decades the knowledgc of othor. groups of fossil neotropical 

mammals has considerably increased. The lag in the increase in 

our knowledge of the fossil mice has multiple and obvious causes. 

First of all, remains of the mice are very scarce in the collcct

ions. This is due not only to the delicate naturc of the bones 

of thcse tiny animals, which easily disintegrate befare fossil

ization. A more important reason is that their small size rc

quircs a careful search and special tcchniques to recovcr their 

bones from thc sediments, which up-to-date have been mostly cx

plored in .search of macrofossils. Secondly.1 vertcbrate paleonto

logists havc not been attracted by the study of material which 

is difficult to deal with, without a first hand knowledge of the 

living fauna. In fact, the greatest part of our information of 

the South American cricetids still comes from work of Amcghino 

who, without being an expert in this group of mammals, was 
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c,ouragcóus enough to idcn tify and des cribe thc ma tcrial avail .. 

able to Itim more ~han sixty ycars ago. Amcghino dcalt with 

fossil cricctids in two papcrs (1889, 1908). Aftcr thcsq rcmains 

of fossil mice from South America havc only been describcd by 

Reverto (1914), who mercly rcdescribed some.of Ameghino's 

specimens; Rusconi (1931) who added two nominal specics of the 

Middle Pleistocene of Argentina; Hooijer (1967), who describcd 

Upper Pleistoceno material from Cura~ao, and Reig and Linares 

(1969), who gave a preliminary description of a new form from 

the Upper Pliocene of Argentina. The list is completed by the 

mention, but not the description, of cricetids in two deposits 

of the Upper Pleistocene of Bolivia by Hoffstetter (1963, 1968). 

Howevcr, after Ameghino~s work, increasing numbers 

of specimens of fossil ·cricetids have been added to the collect

ions especially of the Argentinian museums. Until now the study 

of this new material has been postponed by the specialists de

terred by the inherent difficulty of their study which demanded 

a ful! time study whilst new fossils of other groups were also 

in urgent need of attention. Most of the specimens of fossil 

mice are isolated mandibles, fragments of maxillae with chcek 

teeth, isolated teeth or isolated limb bones. The identification 

of this material requires a detailed knowledge of the correspond

ing parts of the living forms, and this knowledge was not fully 

available, as most of the neontological work on the South American 

cricetids lies on the external characters, thc majar features 

of the skull morphology and, in the taxa that havc bcen bettcr 

known, a preliminary knowledgc of the tooth morphology particular~ 

ly in the upper molars. Therefore, the specialist interested in 

idcntifying fossil material of mice, must start by gaining a first 

hand knowledge of the mandible and detailed teeth morphology of 

thc score of known living genera and species, a task which takcs 
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~ears of work. Besides this, andas it is obvious that thc 

fossil spccimens are usually closely connected with, if not bc

longing to, living genera and species groups, their correct 

identification requires in most of the cases the prcvious rc

vision of the living forms which, as we havo seen, are still in 

an "appalling chaos". Thesc difficulties are liable to discour

age the best intentions, and they explain why the cricetids have 

lagged back in the advancing study of the South American fossil 

mammals. 

Dueto a combination of favourable circumstanccs. I 

was able to attempt the study of this neglected group of fossil 

mammals. My previous work as a vertebrate paleontologist in 

Argentina allowed me to be familiar with the deposits wherc fossil 
. . 

mice occur, and to encourage sorne people, especia~ly my good 

friend the active paleontologist. G. J. Scaglia, to search par

ticularly for them in thc mammal bearing strata of the rich 

succession of Plio-plcistocene deposits of the Chapadmalal 

region. After about fifteen ycars of careful collecting, a con

siderable amount of specimens have been madc availabl~ far study. 

Socond, my neontological field and laboratory work in the last 

ten years has been directed towards the study of the evolution

ary cytogcntics and genctics of variation of South American 

rodents of Argentina, Venezuela and Chile, and these studies 

enabled me to gain a first hand knowledge of thc diversity of 

sorne of the large taxa of thc living cricctids of that contincnt. 

Finally, and thanks to the help of several. bodics, I had on re-
. . 

pcated occasions the opportunity to spend pcriods studying these 

mammals at most of the museums in the United States, South 

Amcrica and Europe whcre the more important collections of South 

· American cricetids are dcposited. Through these studies, mostly 

undertaken during thc last five ycars, I have bcen able to 
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~ccumulate new information which has prvoed to be of the utmost 

,, ··valuc for thc identification of thc fossil material. 

The identification and the evaluation of this material 

was completed after two years of concentratcd work, and the re-
. 

sults are the main bulk of the present contribution. It was also 

necessary to revise the classification of the family Cricctidae · 

as a wholc to dispose the South American rcprescntatives of this 

farnily in an approprate classificatóry and interpretative 

scheme. At the same time, it was necessary to clarify the 

question of the nomenclature to be applied to the different 

components of the morphology of the molar teeth of the cricetids, 

as it was found that the availablc systerns of names were not 

cornpletely satisfactory. The results of these two subsidiary 

works are also presented herc. Finally, the results of the study 

of the fossil forrns were by necessity tightly intermingled with 

revisions of the living forms, and the main conclusions of those 

revisions are also incorporated in the present work. The whóle 

work was undertaken to gain a bettcr understanding of the evolu

tioanry history of the South American cricetids, and in rny con

clusions an attempt is made to further an explanation of the main 

facts of that history. 

Nevertheless this work is only the starting point anda 

great dcal of future work will be necessary beforc a good picture 

of the evolutionary history of the South American cricetids is 

obtained. The material available for study proved still too 

fragrnentary and scattered, even when it appearcd overwhelmingly 

abundant as comparcd with the previous known specimens. They come 

mostly from a succession of local faunules rcstrictcd geograph

ically to a limited area of Argentina. Fossils from other areas 

' were not available, or they wcrc too young, geologically speaking, 

to be relevant to the rnain purposes of this study. Morcover, my 
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.achicvements in the study of the ,vailablc material havc bccn 

necessarily unbalanced. I had hoped to have arrived at dcfinitc 

taxonomic conclusions in the case of sorne groups, as the . 
Akodontini, in which I had more significant material anda 

· deeper familiarity with the living fcirms,·or which wcrc taxo

nomically simpler, as is the case of the Scapteromyini. Othcr 

groups proved to be more elusive, in part because of the still 

obscure taxonomy of the living forms, and in part becausc oí 

the scarcity of the fossil material. Furthermore, I made no 

study of the postcranial remains present in my_material. Their 

study· proved to be almost impossible, and their description 

valueless, in the absencc of comparativc collections of 

skeletons of the living forms, which unfortunately are usually 

not preserved in the museum specimens. 

I hope, however, that the general picture which results 

from ?these studies is explicit enough to attempt the testing 

of the mentioned alternative views on the evolutionary history 

of the South American cricetids, and to build up the frarnework 

of an cxplanation of the majar cvents of that history. This

explanatory attempt is here offered to provoke further work and 

thought and without any pretension of conclusiveness. I am 

aware that we are still far from a thorough understanding not 

only of thc processes involved, but also of thc majar events 

of cricetid evolution in South America. I could not fecl 

content uttering apodictic argumcnts in a field where the 

shadows of uncertainty still prevail. I hope, however, that 

sorne new light has resulted from my studies that this may 

eventually help to dissipate the dimmed atmosphere which still 

surrounds the evolutionary understanding of a fifth of the 

present mamrnalian fauna of South America. 
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3. MATERIAL AND METHODS. 

The bulk of the descriptivo part of this papcr 

deals with the spccimens of fossil mice. The nccessary taxo~ 
' 

nomic information, referencc to collections and dcscriptions 

are given undcr the corrcsponding systematic part of this work. 

Additionally, hundreds of specimens of living species of 

cricetids have becn consul tcd, belonging to the colle.ctions of 

several museums and institutions. Their dctailed record is not 

relevant to the purposes of this thesis, but sorne of the speci

mens of samples studied have becn of necessity mentioned in the 

text, and in doing this, I recorded them under an abbreviation 

of the collection wherein they belong and their corresponding 

catalogue number. The following are the equivalcnts of the 

abbreviations used in the tcxt: 

AMNH 

BMNH 

FCM 

MACN 

MBUCV 

MHNP 

MLP 

MMP 

MVZ 

PVL 

USNM 

American Muscum of Natural History, 
New York. 

British Museum of Natural History, London. 

Collection of Mammals of the Department 
of Biological Sciences, Faculty of Exact 
and Natural Sciencics, University of 

Buenos Aires. 

Museo Argentino de Ciencias Naturales 
"Bernardino Rivadavia", Buenos Aires. 

Museum of Biology of the Instituto of 
Tropical Zoology, Central University of 
Venezuela, Caracas. 

Natural History Muscum of Paris. 

La Plata's Museum, La Plata, Argentina. 

Municipal Museum of Natural History of 
Mar del Plata, Argentina. 

Museum of Vortebratc Zoology, University 
of California, Berkeley, Cal. U.S.A. 

Laboroatory of Fossil Vcrtebrates, Miguel 
Lillo Institute, Tucumán, Argentina. 

United States National Museum - Smithsonian 
Institution, Washington, u.s.A. 
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The illustrations havc bcen drawn by the author, with 

thc help of the drawing tube of thc M-5 Wild stcrcomicroscopc. 

All the measurcments were taken through the reticle cye-picce 

of thc same microscope, which allowed mcasuremcnt of the tccth 

to the closest 0.01 mm. Thc problem to define measurnblc 

limits on tecth was difficult in sorne cases. As a rule, only 

greatest length and width of teeth werc taken, and the samc 

convention to define the corresponding limits was followed in 

each compared set. Exccptions to this rule are given explicit 

mention when necessary. In the case of semi-hypsodont molar 

teeth as those of the Akodontini, the crown length. of the molar 

rows preved to be less variable than the aveolar length, and it 

has been preferred for comparative purposes. All the measurc

ments in the tables and graphs are givcn in mm. 
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.. A. THE CLASSIFICATION OF TIIE CRICETIDS. - _____ .,:..;..;..;...;;;;..;..;..;. - - -----

Although the numbcr of thc living spccics of mammals 

can only be a matter of approxirnate calculation, the figure 

of 3 1 500 is generally accepted as a reliable estímate. This 

number of species is divided between 21 living ordcrs of thc 

Class Mammalia (accepting the relatively recent splitting of 

the Insectivora and Marsupialia). 

But the rcmarkable peculiarity of the distribution into 

orders of the living species of rnammals is that of the 21 

living orders, there is one which comprises more than half of 

the whole nurnber of mamrnalian species; this is the arder 

Rodentia. Besides, the rodents are the rnost abundant rnammals 

in numbers of individuals. Great numbers and such physiological 

and biodemographic features as a high rate of ~eproduction and 

a short life expectancy which determine rapid population turn-

overs, are indeed factors responsible for the enormous 

taxonomic diversity. Moreover, and by the same token, this 

diversity is in itself the result of an ovcrwhelrningly in

tricate and usually rapid evolutionary process (Wood, 1947), 

bascd on populations with a high degree of genetic variation 

(Berry~ 1970; Selander, 1970). On such grounds, natural 

sclection found a wide range of possibilities to obtain re

markable adaptations, which frequently were achieved convergcnt

ly by several unrelated evolutionary lineages. 

The extensive occurcnce of convergencc, the relatively 

rapid tempo of speciation, the high phenotypic plasticity, the 

great genctic variability, and the inadequacy of thc fossil 

record, all contribute to rnakc difficult the study of the 

cvolutionary relationships arnong the diffcrent groups of 

rodcnts. Consequcntly, thc classification of the whole arder 
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is very unsatisfactory and unstablc. 

Thc subordina! classification of the Rodcntia is a 

clear reflection of this situation. Many attempts havc bccn 

made to try to organize thc considerable divcrsity of tho 

rodent families into a comprehensivo systcm. In fact, thc goal 

sccmcd to be elusivc, antl therc wcrc so many cases which havo 

been proved as not fitting in with the different proposcd 

major groupings, that one is tempted to concludc that we are 

still far from having an acceptable major classification of 

the Rodentia. After survcying the various attempts. to work out 

such a system by modern authors, the impatient .student not direc.t

ly inv~lved in the subtleties of thc many controversia! points 

in the different attempts, is inclined to treat lenicntly the 

recognizcd shortcomings of such an early and old-fashioned, 

but simple and comprehensive system as Brandt's (1855). In 

this system, the whole arder is divided into three suborders, 

the Sciuromorpha (squirrels and allieds), the Myomorpha (mice 

and rats), and the Hystricomorpha (porcupines and cavy-likc 

rodents. Brandt's tripartito system is basically adopted in 

Simpson's classification of mammals (1945), although ~he later 

(1959) changed this to accept one of the published and dis-

puted modern systems. 

Ido not intend to discuss here in furthcr dctail the 

problcm of thc majar classification of thc Rodentia. Thc 

reader is referred to the thorough treatmcnts and cxpositions 

of the tapie in the classical works of Tullberg (1899), Millcr 

and Gidley (1918), Winge (1924), Ellerman (1941) and Simpson 

(1945), and to the more modcrn discussions and proposals by 

Wood (1947, 1950, 1954,.1955, 1958, 1959, 1965), Wood and 

Pattcrson (1959, 1970), Schaub (1953, 1958), Lavocat (1951, 
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J 956, 1962b ,.· 1969), Landry (195 7), Sirnpson (1959), Grassé and 

Dekayser (1955), Hoffstetter and Lavocat (1970). My conccrn 

here is limited to tho place of the Cricctidae in the systcm 

and to explore the problcms of the supregcneric classification 

within the limits of that family. 

In Simpson's classification (1945), the Myomorpha are 

subdivided into three superfamilies: the Muroidea, the Dipodoidea 

and the Gliroidea •. Following the first version of Wood's class

ification, he later (1959) included the Gcomyoidea in the Myo

morpha, and he treated the Gliroidea as cf. Myomorpha' inc. sed. 

Wood later (1965) changed his original scheme to subdivide the 

Myomorpha into five superfamilies: Muroidea, Geomyoidea, 

Dipodoidea, Spalacoidea and Gliroidea. I shall not discuss here 

the four superfamilies other than the Muroidea. The position of 

sorne of them in this suborder is a matter of inconclusive dis

cussion (see Ellerman, 1941; Grassé arld Dekayser, 1955). I must 

howcver state here that Ido not endorse Wood's proposed removal 

of the Spalacidae and Rhizomyidac from the Muroidca to a super

family of their own, and thcrefore I shall keep the mole rats 

and their relativos within the muroids, in agreement with most 

of the modern authors. In any case, it is obvious that the 

Muroidea make the core of the concept of the suborder Myomorpha. 

Whatever the extension which is givcn to this taxon-conccpt, any 

successful assessment of the intension(1) of the conccpt of the 

(1) I here refer to my previous (Reig, 1970: 233) treatment of 
taxa as natural entities which we approach cognitively by means 
of the construction of taxon-concepts. As in any concept, the 
taxon-concepts have an extension andan intension. · The extension 
of a taxon-cóncept is the set of subordinate taxa that belong to 
it. Its intension is the set of attributed that distinguish it 
from other taxon-concepts of the same hierarchical rank. The dis
tinction between the extension and the intension of concepts goes 
back to the seventeenth century, and it was introduced by A.Ar
nauld and P.Nicole in their famous Port Royal Logic (1662). These 
authors ysed the French worartcompréhensio' for what modern log
icians now call 'intension'. The introduction of the latter goes 
back to the middle of the nineteenth century, and was dueto Sir 
William Hamilton (see Kncale and Kneale, 1962: 318}. 
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Myomorpha hinges on a good understanding of thc Muroidca, 

which contain thc overwhelming majority of thc spccics of thc 

suborder. Moreover, thc Muroidca are by far the m~rc important 

group, both in number of specics and of individuals, of thc 

whole order Rodentia. Ellerman (1941) provitlcd the following 

approxiamtc figures, which spcak for thcmselves. He statcs 

that· 192 valid genera containing 3,600 named forms (nominal 

species and subspecies) belonged to his family Muridae {which 

is roughly equivalent to what I here undcrstand by Muroidea, 

seo later), wherc~s· 1S1 valid genera containing 2,773 namcd 

forms were distributed among the remaining 22 families of 

rodents he recognized. 

It is to be expected that the difficultics in obtain

ing a satisfactory classification of the Rodentia as a whole 

also apply to their more diversificd subordinatc groups, and so 

it is. The nearly two hundred of presently rccognized genera 

of muroids have bcen grouped in various ways, and it is only 

rather recently that sorne light has becn shed on tho understand

ing on their intricate intcrrelationships. 

A few members of this superfamily are oasy to differ

entiate by their extreme speclializations from the seores of 

their generalized muroid relatives. They are thc fossorial 

Eurasiatic mole-rats (Spalax), their also hypogeic African and 

Asiatic living and fossil relatives, thc bamboo-rats (Rhizomys, 

Cannomys, Tachyoryctes, etc.), the again highly subterranean 

Asiatic 1sokhors' (Myosnalax), and the peculiar crcsted harnsters 

of Africa (Lophiomys). They are usually grouped in suprageneric 

taxa of their own, although there is not still a full agreemant 

as to the rank to be given to these groupings, and about thc 

details of·the interrclationships among.thcm. 

The remaining genera have been variously distributed 
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.cithcr into subfarnilies of a single farnily Muridae, or into 

subfarnilies and tribes of two farnilies, Muridac and Cricetidac. 

The firs t a tti tude can be cons ider.ed as the usually acccptcd 

one, supportcd as it was by such authorities as Thomas (1896), 

Hinton (1926), Ogncv (1948) and Ellerman t1941). Moreover, 

the same view was taken by the authors rcsponsible for most of 

the modern work on thc muroids of the Western Hemispherc, as 

Hershkovitz, Allen, Osgood, Hooper, etc. 

In spite of such an impressivc support, it is becoming 

more and more evident that this view is in contradiction with 

the requirements of a classification aiming to differentiate 

phenetically distinctive entities with also distinctive patterns 

of distribution, resulting from distinguishable evolutionary 

histories. Th.erefore, a re~ognition of Cricetidae and Muridae 

as different families is increasingly accepted, specially since 

Simpson favoured this view·in this classification of mammals 

(1945). In Simpson's classification, the Muroidea are arra~ged 

as follows: 

Superfamily Muroidca 

Family Cricetidae 

Subfamily Cricetinae 

Tribe Euyini 

' . . •. . ' 
' . 

Hesperomyini 
Cricetopini 
Cricetodontini 
Cricetini 
Myospalacini 

Subfamily Nesomyinae 

Subfamily Lophiomyinae 

Subfamily Microtinae 

Subfamily Gerbillinae 

Family Muridae 

Subfamily Murinae 
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Subfamily Dcndromyinac 

Subfamily Otomyinac 

Subfamily Phlaemyinac 

Subfamily Hydromyinae 

Family Spalacidae 

Family Rhizomyidae 

As any comprehensivo classificatory arrangemcnt based 

on the tenets of the evolutionary taxonomy, this clnssification 

implies an assessment of different degrees of relativ-evolution

ary relationships among the subordinate taxa. Severa! advances 

gained in the understanding of evolution of the cricetids since 

Simpson's arrangement of this fami1y, turned the implicd pattern 

of interrelationships therein in disagreement with more modern 

results. Moreover, the increasing knowledge of the systematics 

and morphology of several African genera currently considered 

as belonging to the Muridae as conceived by Simpson, introduced 

basic changes in our understanding of the limits of this family. 

As regards the last point, the critica! innovations 

started with Lavocat (1959, see also Lavocat, 1962a, 1964), when 

he claimed that the African tree-mice of the subfamily Dendro

murinae (Dendromyinae) wcre not murids, but cricetids. The 

proposal of this author was further supported by detailcd 

studies of the dentition by Pcttcr (1966a, 1966b). This author 

also validated Robert's subfamilies Petromyscinae (Pctter, 1967) 

and Cricetomyinac (Petter," 1964, 1966a), but he convincingly 

demonstrated that thcy mu~t also be withdrawn from the Muridae 

to be allocated within the Cricetidae. Thcsc conslusions wcro 

cndorsed by Missone (1969) and Dieterlen (1970). Thc latter 

also found that the peculiar and advanced African Otomyinac wcre 

• not murids, and he proposed that thcy must be considercd as more 

closely rclated to the cricetids. Furthcrmorc, taking into 

~ 

1 



-27-

account the studies of Vorontzov (1966) which dcrnonstratcd · 

that thc African cricetid Mystrornys is to be scparatcd from 

its Eurasiatic relatives in a·tribe of its own and thc probable 

early origin of the Malagasy Ncso~yinae, (Vorontzov, 1967, see 

later), the picture of the African Cricctfdac is now cornpletely 

renewed. This family scems to have undergone in Africa an ex

tensive radiation which had probably started by Oligoccne times 

(Lavocat, 1959; see also Cooke, 1968 248, Fig. 11), whereas 

the African Muridae probably representa rather later invasion 

(Lavocat, 1967; Dietcrlcn, 1969; Misonnc,· 1969). 

As regards Simpson's arrangement of the Cricetidae, 

an obvious implication of it is that the six taxa recognised 

as tribes subordinated to the subfamily Cricetinae are more 

closely related with each other than any of them_with one or 

another of the remaining subfamilies. This view is now hard to 

be substantiated either on cladistic or patristic grounds. 

Contrariwise, the now available evidence on the evolutionary 

relationships, biogeographic history and phenetic affinity of 

the involved groups, strongly suggests the need of a thorough 

reassessment of thc hierarchical arrangement of subordinate groups 

of the whole family. Howovcr, the work done on this subject 

since 1945 is far from affording unquestionable conclusions, 

and even when I am convinced that on the basis of that work, 

new proposals are needed so that there may be progress in our 

understanding of the group, I feel that the field is still a 

place for treading lightly, more than a subjcct for procccding 

with confidence. 

In spite of sorne recent attempts to clarify it, the 

classification of the fossil Oligocene and Mioccnc cricctids 

is still particularly obscurc. Howcver, sorne conclusions from 

reccnt studies are certainly wcll founded cnough as to be 
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~redited formal rccognition. First of all, onc fossil group, 

thc Oligo-Mioccne Mclissiodintinac, placed by Simpson as 

?Cricetodontini incertae sedis, now seems to dcservc full rc

validation with the rank proposed by Stchlin and Schaub (1951), 

The Melissiodontinae are characterizcd by brachyodont molars 

with a complicated cnamel pattern, and the relntionships of 

the Melissiodontinae with the Cricetidae seems to be firm~y 

established. The Melissiodontinae, however, could also be re

lated to a complex and divcrgent early radiation of the Crice

tidae reptresented by genera as Eumysodon; Aralomys, and 

Selenomys (see Schaub, 1958; Vorontzov, 1963a, 1967), the position 

of which in the classification of thc fossil cri~etids is still 

not clear. The Melissiodontinae nave been mostly found in Oligo~ 

cene deposits pf Asia and Europe. Cricetops, of ~he Oligoceno 

of Mongolia, which Simpson rnade the basis of a tribe Cricetopini, 

could also be related to the same early radiation,, and the taxo

nomic arrangement of the wholc group may be better regarded as 

highly provisional, and still depending of a better understanding 

of the early Cricetodontinac. 

As regards the Miocene Anomalomyinae of Stehlin and ~ 

Schaub ·(2,p_. cit,) which Simpson also placed as ?Cricetodontinae 

inc·e·r·tae· ·s·e·d1s, they are revalidated as a full subfamily of thc 

Cricetidae in a recent classification by Mein and Freudenthal 

(1971a), I follow them here, but not without doubts bccause of 

the resemblances pointed out by Viret and Schaub (1946) between 

Anomalomys and the Malagasy living genus Brachyuromys, and thc 

sµggestion advanced by Pctter {1961) that Anomalomys, Brachyuromys 

and Spalax could be closcly related, If thcsc opinions werc 

cventually substantiated by further evidcncc, the Anomalomyinac 

' would be placed wi thin thc Spalacidac., instcad as hcre allocatcd 

as a subfamily of thc Cricetidae. 
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I also followed Mein and Frcudcnthnl (2E_. cit.) in 

giving full subfamily rccognition among the Cricctidae to thc 

Platacanthomyinae, which Schaub (1958) placed as a tribe of thc 

Cricetinae. As represented by the Miocene Neocometcs (see Schaub 

and Zapfe, 1953; Fahlbusch,· 1966) and their living Asiatic 

rela ti ves· Plata·canthomys and Typhlomys, they are true cricetids 

in molar structure, but their crown pattcrn is somewhat special

ized in a direction quite divergent from that of the Cricétinae. 
' 

As regards the Cricetodontinae, one of the first 

questions to be analyzed is whether the tribe Eumyini as proposed 

by Simpson based on· 'Eüm'ys (Fig. 2) and including most of the 

Oligocene and Miocene North American cricetids, which Stehlin 

and Schaub 0951) and Schaub (1958) prefer to give full subfarnily 

rank, is really distinguishable frorn the Eurasiatic Cricetodon

tinae, either as different tribes within one single subfarnily or 

as two different subfarnilies. I believe that there is a strong 

case that the distinction is valueless and unfounded beyond the 

generic lcvel, and inssome cases, even within that level. Recent

ly Alker (1966, 1967, 1968), basing his study on a detailed in

vestigation of the variation of the molar teeth in large fossil 

sarnples, synonymized most of the described species of Eumys under 

· Eumys· ·eTe·g·a·ns Leidy. He recognized Eumys exiguus Wood (wi th 

Eümys· bTa'cT<i Macdonald as a synonyrn) as a valid species, but he 

placed i t in thc genus Pa·ra·cr'ice·todon, so far only dcscribed as 

an Oligocene European Cricetodontinae. He also placed 

Par·ac·r1·c·e·todon thc specics a1icae Bltlck, type of the genus Cotirnus 

of the Late Miocene to Early Pliocene oí Montana (Black, 1961). 

Fahlbusch (1964) had previously referrcd to Cotirnus two specics 

of the Miocene of Europe forrnerly allocated in Cricetodon, thc 

type gcnus of the Cricetodontidae. In a recent rcvision, more

over, Mein and Freudcnthal (1971a) considered Paracricctodon as 
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.Fig. 2. Skull or Eumys elegans, Leidy, in lateral (1), ventra~ 

(1a) and dorsal (1b) aspects. From Wood (1937). 



v 1 
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the basis of a new subfamily of Oligocene Europcan cricctids. 

Although the fate of these rearrangcmcnts will only 

be settled after a carcful and much needed restudy of thc North 

American and European Oligoccne and Miocenc cricctids in con

junction, based on a thorough consideration of the co~pt of 

morphological variation in molar patterns; they are clearly a 

reflection of the lack of grounds for the disticntion of the 

Eumyini or Eumyinae as a separate group of fossil cricetids. 

It is very likely that most of the North American and Eurasiatic 

fossil cricetids other than the Melissiodontinae, the Anomalo

myinae, the Cricetopini, and the above mentioned specialized 

genera probably allied to them, representa single closcly 

related. group, and that a certain amount of migration of the 

cricetid fauna of Nearctica and Palaearctica occur·rcd in both 

directions during Oligocene and Miocene times (see Wilson, 1968). 

Besi.des· Pa·ra·c·r'rc·et·o·don and ·cotimus, there are other cases of the 

conunon occurrence of fossil cricetids in the two arcas. If 

Alker's assessment is correct, Schaubeomys grangeri of the Early 

to Middle Miocene of North America, has a counterpart in the two 

species of the Late Oligocene or Early Mioceno of the Aral Sea 

in the Asiatic U.S.S.R. described by Argiropolu (1939) as 

Schaub'e·o·mys wo·o'di and 'Schaubeomys ·a'ra1e·n·s1s (l ~ Another striking 

case was recognized by Galbreath .(1966) and confirmed by 

Fahlbusch .(1967 ,.· 1969) • They found tha t Denio·cr·~·c·eto'd'on Fahlbusc~, 

of the Miocene of thc Unitcd States, which is also found in the 

E.arly and Middle Pliocene (Clark, Dawson and Wood, · 1964), and 

currently considered as a direct ancestor of the living genera 

(1) Stehlin and Schaub (1951) and Schaub (1958) claimed that 
Schaubeomys Wood, as based on s. grangeri Wood, was a member of 

1
the subfamily Sicistinae of the Zapodidae, but thnt [· woodi Arg. 
and S. aralen~is Arg. were true cricetids. Therefore, Schaub (1958) 
Proposed the new generic name Argyromys for the Asiatic species. 
Al~er (1967) did not find grounds for such distinction, and he main
tained the three species under Schaubeomys, placing this genus in the 

Cricetida.e. 
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Pcromyscus. 

There exist, however, ·opinions which disagrce with the 

occurrence of the same genera of fossil cricctids in Palac-

arctica and Nearctica. Freudenth_al (1965) said that it is 

"unsicher" that the European specics referrcd to Cotimus 

actually belonged to that genus, and he disregarded thc value 

of thc similarities in crown pattern of the molar tecth which 

were the basis of Fahlbuschrs (1964) conclusion. Thaler (1966) 

craated Eumyarion as a new subgenus of Cricctodon, to group in 

it the species of the Miocene of Europe referred to Cotimus 

by Fahlbusch, even when he recognizcd a great similarity bc-

tween· Eumya·rTon and co·timus. Mein and Frcudenthal (1971a) re

defined Eumyar·ion as a full genus, but they considcred that the 

problem of its synonym with Cotirnus was unsettled:· In the sarne 

paper, they ascribed to parallelisrn the similarities found by 

Galbreath and Fahlbusch between Dernocricetodon and Copemys. 

Certainly, the argument of convergence and parallclism can be 

misappliéd, and Mein and Freudenthal do not appear as very con

vincing in·their rejoinder to Fahlbusch's vicws. They allude to 

cranial differences between Dernocricetodon and Copcmys, concluding 

that the resemblances in molar structure between them is dueto 

convergence. They point out that Copemys has incisivo foramina 

penetrating the palate beyond the anterior borders of the first 

molars, as in "Hesperomyines", whereas Democricetodon is character

ized,as in the cricetines, by short incisive foramina. Actually 

I found that the relative devclopment of thcse forarnina, which 

Mein and Freudenthal take as a diagnostic character for thc split

ting of sorne suprageneric taxa of fossil cricetids, is ~ore 

variable at the gencric level than the. molar structurc. This is 
1 

evident, among other well studied cases, in Akodon and Bolomys 

(see later). Moreover, thc main cvidential sourcc for thc 
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~nowledg~ of the fossil cricctids is affordcd by thri cnamel 

pattern of their molar teeth, and thc characters providcd by 

this pattcrn proved to be highly disgnostic in thc dcfinition 

of the living genera of cricetids. Thercforo, Fahlbusch, 

Galbreath and Alker based their conclusions of the common occur

ence in Palaearctica and Nearctica of various gener~ of Oligo-

cene and Miocene cricetids on very legitimatc grounds, and 

their results must be credited as convincing as most of our 

present knowledge of the systematic of fossil and living crice

tids. Certainly, these results demonstrate that during Oligo-

cene and Miocene times, the Cricetidae evolved in Eurasia and 

North America as a tightly interrelated, though complcxily diverse, 

main major lineage, and for this lineage a single taxon concept, 

the Cricetodontinae, seems to be the best issue to be proposed. 

And even when subdivisions of the Cricetodontinac in tribes could 

prove to be convenient, there are not cogent reasons for orecting 

a subdivision for the North American cricetodontincs as opposcd 

to their Eurasiatic counterparts. Everything seems to indicate, 

therefore, that the concept of the Eumyini or Eumyinae, must be 

thoroughly discarded, and that Eurnys, Scottimus, Lcidimys and the 

North American Paracrice·todon are to be allocated into a single 

subfamily Cricetodontinae with their Eurasiatic relatives. Re

cently, Mein and Freudenthal (1971a) offercd a new arrangemant 

of tI1e Cricetidac of the Tertiary of Europe, in which they spli t 

the Cricetodontinae as originally conceived by Schaub (1925) into 

three different subfamilies, namely Cricetodontinac, Paracriceto

dontinae and Eucricetodontinae. The Cricetodontinae are further 

subdivided into three tribes. The basis of this classification 

is founded on a few cranial characters. In fact thc cranial 

· morphology of the fossil cricetids is still poorly known and the 

available material is too scarce to afford convincing information 
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,about their variation at diffcrcnt taxonómic lcvcls. Addition

ally, the classification.proposed by_ thosc authors goes too 

far in the splitting attitude for the requiremcnts of a bal

anced system of the whole family. The threc subfamilies 

erected by Mein and Freudcnthal instead of'the classical 

Cricetodontinac, may prove to be distinct tribes within a single 

subfamily, as I provisionally envisage them here, but even so, 

they must be redefined on a more extensive set of charactcrs. 

A discussion is now necessary of .the living groups of 

the Cricetidae grouped in Simpson's classification as the 

"Hesperomyini" and the Cricetini of the Cricetinae. I propose 

that the living representatives of this family grouped by 

Simpson as two tribes of one subfamily, are better classified 

as three different taxa~ each of them of subfamily rank, namely 

the Eurasiatic Cricetinae (Simpson's Cricetini), the mainly 

South American Sigomodontinae and the mainly North American 

Peromiscinae (both a single group,. the "Hesperomyini" in 

Simpson's classification). 

The name "Hesperomyini '' as a tri be, of "Hesperomyinae" 

as a subfamily name, is inadequate, as it is based on mistake 

andona now clearly invalid generic name. Unfortunately, it 

is still used in the modern literaturc (sce, for instancc, Mein 

and Freudenthal, 1971a: 32)·. Hershkovitz (J966b : 746) had 

~lready convincingly demonstrated that its use is untenable. 

Its original proposal as a subfamily name by Murray was bascd 

on a set of North American Cricetids none of which was actually 

congeneric with Hesperomys bimaculatus, the type-species of 

Hesperomys, Waterhouse 1939. By the other hand, the latter is 

a mere junior synonym of Calomys Waterhouse 1937, which is a 

member of the phyllotine group of South American Cricetids. 

Hershkovitz also indicates that the name ~igmodontinae as a 
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subfamily and Sigmodontini as a tribc name, are availablc as 

thc correct ones for American cricetids, He also advanccd 

that if the North American cri'cctids should be rcgardcd as 

taxonomically distinguishable from the South American enes, 

the name Sigmodontini should be restricted to the lattcr, and 

he proposed the name Peromiscini asan available name for tribal 

distinction of the North American Group. In a later paper 

(Hershkovitz, 1969), he went straight ahead with this issuc, and 

decided to distinguish as Sigmodontini the mainly South American 

group from the Peromiscini, a mainly North American group, re· 

garding them as distinct tribes of the subfamily Cricetinae of 

the Mu~idae. I believe that there are strong reasons to accept 

the taxonomica formalization of the distinction between these 

two groups. However, invocating a need of balance in the whole 

system of the Muroidea, and the high probability that the two 

groups are only related by very early links of common ancestry, 

I propase to accord full subfamily categorical lcvel to the two 

involved taxa. 

The main reason for the splitting of thesc taxa was the 

existence of a clear-cut difference between thc two in the 

morphology of ·the penis. After the studies of Hoopcr (1958, 

1959,· 1960, 1962) and Hooper and Mussett (1964), supplemented 

by the critical revision of this work by Hershkovitz (1966a, 

1966b), it is now evident that the wholc group of the South 

American cricetids is characterized by a complex-type penis 

with a three-digitate baculum, whereas thc North American pcro

miscines show essentially a simple-type penis with an undivided, 

simple and elongated baculum (Fig. 3). Hooper and Mussett (1964) 

demonstrated that the complex~penis type is the primitive one, 

· and that the simple type is derived from·this. 

Additiona1·?upport to the idea of a sharp distinction 
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Fig. 3. Simple and complex types of phalli and bacula of __ 

Cricetidae. A. Baiomys musculus; B. Phyllotis 

darwini. (From Hershkovitz, 1962). 

. í 
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between the North American and tho South American cricctids 

was given by the work of Arata (1964) on the acccssory glands 

of the male reproductive tract of the muroids. This author 

found that the South American group, as reprcsented by Sigmodon, 

· Akodon, Nec·tomys ,: Or'y'zom'ys ,· Oecomys (hcre considered as a sub-.. 
gcnus of 'Oryz·o·m:ys) and Phy11o·tis, is characterizcd by the presencc 

of the full set of accessory glands (preputial, bulbo-urcthral, 

vesicular, ampullary, anterior, dorsal and ventral prostates), 

resembling in this condition the Old World cricetincs, the 

microtines (= arvicolids), and the murids. The North American 

group, on its part, is not homogeneous in this respcct, and 

shows the frequent absence of one or thc. other of the accessory 

glands. Arata connects these observed differences with the 

previous results of Hooper on the structure of tha.penis, to 
• 

draw, in a scheme of relationships among the examined muroid 

genera C2.E_. cit., Fig. 9), two major divisions of this group of 

rodents: one including the North American genera Neotoma, 

Pe·r·omys·cüs ,· Reithrodo·ntomys, Tylomys, Ochrotomys, Baiomys and 

Onychomys, and one other including the above mentioncd South 

American genera, the arvicolids and the murines. 

Another source of evidence to substantiate the dichotomy 

of Simpson's "Hesperomyines", was afforded by the myological 

studies of Rinker (1954). This author based his studies on the 

analysis of 228 identifiable muscles of Peromyscus, Ncotoma, 

Oryzomy~ and Sigmodon. He found that 111 muscles wcre si~ilar 

in the four genera, but that a sharp distinction was cvidont in 

the myology of Peromyscus and Neotoma, by one side, and Oryzomys 

and Sigmodon by the other side in the remaining 117 muscles, 

whereas each of these couples of genera showed a strong similarity 

• for the same muscles. His conclusion was that Sigmodon and 

Oryzomys were mor·e closely related to each other than any of thcm 
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to Neotoma or Peromyscus, and that thc lattcr wcre as closcly 

relatcd to each other as Sigmodon to Oryzomys. Unfortunatcly, 

this study was based on a small number of genera, but thc con

clusion of Rinker, which is supported by a ~areful quantitativc 

analysis, is clearly suggestive of a sharp distinction bctwecn 

the North American and the South American cricetids. 

·Furthermore, recent studics have demonstratcd that the 

two groups are also distinguishable in microscopic hair structure. 

Stewart and Goerlich,(M.S), in an unpublished paper which I was 

allowed toread by the kindness of Dr. J. Kirsch, studied thc hair 

scale patterns in 35 species belonging to 4 genera of peromiscincs, 

8 genera of sigmodontines and 6 genera of arvicolids. Thcy 

found that the sigmodontines hada vcry characteristic and distinct· 

ive scale pattern, representing a great departure from the pcro

miscine pattern, and that the arvicolids forma similar distinct 

group as regards the two other groups. These rcsults are in 

agreement with the recent statement of Hooper, when he said that 

''several kinds of evidence ••.• indicate that in thc Ncw World there 

may be three major phyletic groups of murid rodcnts, These are 

the m,icrotines, South American cricetines, and neotomines-pero

myiscines. These three are of about equal taxonomic rank, and may 

be approximately equidistantly related to the Old World cricetines 

and groups of murines. '' (Hoopcr, · '1968 : 33). It is to be taken 

into account, moreover, that Wenzcl and Tipton (1966 : 718) found 

that the sigmodontines are parasited by flcas and mites of 

essentially South American relationships 7 but which are strongly 

different from the ectoparasites of the peromiscines. Thcy are 

inclined to conclude that the parasitological cvidence suggcsts an 

earlicr differcntiation of the two groups than is indicatcd by thc 

'fossil record. 

As I shall discuss in further dctail latcr, sigmodontines 
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and peromiscines can be thought of as having indepcndent origins 

anda separate evolutionary history sincc rathcr carly in the 

history of the family. This has bcen anticipatcd by Hibbard (1968) 

who said that if the two groups were descendants from a common 
. 

ancestor 1 their separation must be placed in the Oligoceno or 

earliest Miocene. 

As a consequence of their probably early separation, 

the two groups show various hierarchical lcvcls in their supra• 

specific diversity. This fact demands the establishment of 

suprageneric groupings which have been proposed rathcr inforrnally, 

distinguishing "clusters" of genera, or "groups" of genera (see 

Hershkovitz, 1944, 1962,· 1966a, 1969; Hooper, 1968; Hooper and 

Musser, 1964), but that yorontzov (1959) correctly expressed in 

proposing various tribal formal names. The mere fact that each 

of the groups must be given tribal subdivisions, dernands subfamily 

status for the taxa of higher rank. Therefore, the conclusion 

of the splitting of the old "hesperomyines" into two taxa of sub

family rank, the Sigmodontinae and the Peromiscinae, is the 

necessary consequence of their morphological distinction based on 

severa! kinds of characters, inferred distinct evolutionary history, 

additional parasitological evidence, anda requircmcnt of balance 

in the hierarchical classification. 

As regards the Eurasiatic group of .living genera and 

their close fossil relatives, grouped in Simpson's classification 

as the tribe Cricetini, subfamily rank scems also to be mandatory 

for them, as proposed by Stehlin and Schaub (1951) and acccptcd by 

most European suthors. If not by other reason, their subfamily 

status is necessary just to keep them in good balance with tho 

classification of the genera of the Ncw World. But, andas I 

1 shall discuss in the next pages, it is quite probable that thcir 

splitting from a common cricetodontinc ancestor gocs back to about 
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,thc same time of the separation of thc pcromiscincs as a distinct 

groµp. After the studies of Vorontzov on the African cricctids 

Mystromys (Vorontzov, 1966), it secms convcnicnt to distinguish 

two main groups among thc Old World cricetines: a tribc Cricctini 

for thc Eurasiatic genera, anda tribe Mystromyini, for the 

.!frican My'stro·mys. 

As r~gards the seven living genera of cricctids of 

Madagascar, I follow here the orthodox view of grouping thcm all 

into a single subfamily Nosomyinae, in accordance with the classical 

point of view of Tullberg {1899) and Simpson (1945), recently 

supported by Vorontzov (1967). This is a highly diversified group 

showing a high degree of dive!gence in molar structure (Petter, 

1962; Vorontzov, 1967), morphology of the stomach and the intest

ines (Vorontzov, 2.E.• Eh•). Bccause of i ts extreme .. diversi ty, 

Ellerman {1941) concluded that it is nota natural taxonomic unit, 

and distributed its various genera into the Microtinae (= Arvi

colidae) (Brachytarsomys), the Tachyoryctinac (= Rhizomyinae) 

(Brachyüromys), the Murinae (Eliurus), the American "Cricctinae" 

(Nes·omys ,· Hypoge·omys, Mac·rotarsomys), and a new subfamily 

Gymnuromyinae (Gymnüromys). Therefore, Ellerman thoroughly ex

punged the concept of Nesomyinae, and assorted the several 

Malagasy genera previously placed in it, into five supragcneric 

taxa of the most diverso geographic distribution. This issue is 

obviously hard to accept-if not for other rcasons-on puro biogeo

graphical grounds. The grcat divcrsification of thc Malagasy 

nesomyines was interpreted by Simpson (1945) asan example of 

adaptive radiation in an insular situation by a single original 

immigrant stock, which found plenty of cmpty niches to display its 

cvolutionary potentialities. Thcre is thc alternativo possibility, 

1 suggestcd by Petter (1962), that thc Malagasy cricctid fauna re

sulted from several cricetid lineages which invaded thc island by 
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rafting on different occasions. If this· alternativo is true, the . 
Ncsomyinae should be regarded as a polyphylctic asscmblagc, and 

not as a natural taxon. Howevcr, ooth Petter (.Q.P_. cit.) ·and cvcn 

in more detail Vorontzov (21!..·cit~) demonstratcd that the various 

molar patterns found in the different genera of the nesomyincs, 

could be derived from a primitive cricctodontine molar pattern. 

Vorontzov summarises his conclusions stating: ''On thc basi~ of the 

knowledge óf the dental system, it can be said that thc Nesomyinae 

are a genetically uni tary group" (QI!.. cit. : 93) (1). La ter on in 

the same paper, and after discussing the anatomy of the stomach in 

members of this group, he concluded: "The resemblanccs in the 

structure of the stomach of Macrotarsomys, Gymnuromys, Eliurus and 

Brachyuromys with_the Cricetinae, the Microtinae, thc Gerbillinae 

and thc Murinae do not afford any basis to draw any of those genera 

clase to any of the rnentioned subfamilies" (21!,. cit. : 144.'-145) ( 1). 

And after studying the morphology of the intestines of the samc 

group of genera, he concluded: "From the structure of the intestinos, 

the Nesomyinae appear as a widely divcrgent group, but at the same 

time, and wi thout any doubt, as a closely rela ted grou·p of forms 

of monophyletic origin" ·CQE_.· ·cit. : 173) (l) • This resul ts are in 

close agreement with Simpson!s interpretation of the Malagasy 

cricetids, and they led me to conclude that they must be includcd 

in the system of the Muroidea as a single subfamily. 

The arrangement resul.ting from thc abovc arguments poses, 

however,· several problems. One i~ the question of thc vertical 

limits of each of the living subfamilics as regards the ancestral 

Cricetodontinae from whcre they are derived. It scerns quite likely 

that the North Amorican Peromiscinae descended from North American 

cricetodontines of Eurasiatic origin. It is cvcn clcarer than thc 

Cricetinac were derived from Eurasiatic Cricetodontinac. Though the 

(1) Translation of the author. 
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~rigin of the South American Sigornodontinae is still obscuro, as 

it will be later analyzed in this paper, therc is also a strong 

case to maintain that they derived from thc Cricctodontinac. Thc 

details of the involved phylogenics are lcss than clcar so far, 

but sorne better understood cases furnish sorne .clucs of a picturc 

the whole details of which would probably be adequately known 

after much new evidence has bcen discovered. 

After ihe studies of Hartenberger (1965), Freudenthal, 

(1967), Mein and Freudenthal (1971a) and specially of Fahlbusch 

(1969), it appears that sorne Miocene European genera currcntly 

classified as Cricetodontinae, are more likely to be placed as 

Cricetinae. Fahlbusch established that this is cspecially the 

case of Cop~rnys (Democricetodon) and Mcgacricetodon, and that the 

Pliocene genera Rotundomys, Kowalskia and Ruscinornys-werc closely 

related to the direct ancestry of such living genera as Cricetus, 

Phodopus, Allocricetus and Calomyscus. Formal allocation of sorne 

of the above mentioned fossil genera within the Cricetinae is 

therefore highly probable. Although here again the details of the 

actual phylogenetic relationships are a matter of differcnces of 

opinion (see Mein and Freudenthal, 1971a; Fejfar, 1970), therc 

seems not to be a clear-cut limit between sorne of the Miocene 

"cricetodontines" and the true cricetines, and thc transition be

twecn the two groups was probably a gradual one within a cornplicated 

pattcrn of intergeneric relationships still not completely wcll 

understood. In very general tcrrns, thc available cvidence suggcsts 

as the more acceptable picture that by Early Mioceno times Eucri

cetodontini derivatives reached a level of cvolution lcading to 

the Copcmys~Democricetodon grade by Late Mioccnc times. From this 

grade, the Eurasiatic Cricctinae cvolved from a Dcmocricctodon-iike 

'ancestor, whcreas at the same time, Copemys differentiatcd as a 

subgenus which migrated to North America to givc riso therc to thc 
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peromiscines. In fact, limits bctwccn Copcmys and thc carly 

Peromyscus in North Amcrica secm hard to establish, anda gradual 

transition between the two genera is likely to havo occurrcd. 

Peromyscus russelli, described as a Peromyscus by James (1963) 

far instance, was considered a true Copemys by Clark, Dawson 

and Wood (1964). On the basis of the result of those authors, 

and of Askell (1967), it seems also probable that the Valentino 

Miochomys, quite likely a derivative of Copemys, may be thc 

ancestor of the living Onychomys, and it could also be supposcd 

that other North American peromiscines, as Reithrodontomys, 

Baiomys and Neotoma, could be eventually proved to have a common 

root in a Copemys-like ancestor. This is certainly a tentative, 

and probably also an oversimplified picture, but it seems to be 

a likely one in gross terms and, as such, a basis for considering 

that the Peromiscinae and the Cricetinac shared a common anccstor 

of Eurasiatic origin, which lived by Early Miocene times. Thus 

we come back to assessing, the unitary nature of the North 

American and Eurasiatic Pre~miocene cricetids, which we befare 

proposed to group into a single subfamily Cricctodontinae. This 

subfamily was also the source of a previous Oligoccne radiation 

not directly connected with the ancestry of thc living North 

American and Eurasiatic cricetids. Among the several branches of 

that still poorly. known radiation, the origin of thc African 

seores of different cricetids probably took place. 

In the following classificatory schcme I summarizc the 

results of the former discussion. I incorporate into this schemc 

the recognition of the Arvicolidac(l) as a distinct family, follow

ing. the. vi·e·w· o.f sev.e.r.a.1 ~.odcrn Europ.ean authors. It is qui te 

(1) I prefer the name Arvicolidae Gray 1821 to Microtidae Cope 
1891. Although priority is not mandatory for family names, most 
European authors have lately been giving increasing endorsement to 
the previous name given to this group by Gray, anda glance at the 
recent literature indicates that Gray~s name, either as a family 
oras a subfamily name, is now more favoured than Cope's name. 
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J>robable that the vales cvolved as a geologically rathcr modcrn 

offshoot of the cricetid radiation (Reópcning,· 1968). Thcreforc, 

on strictly cladistic grounds, thcy ought to be classiricd as no 

more than a subfamily'of the Cricetidac. Howcver, the group 

was affected by a very rapid evolution sincc its scparation from 

the main stem, achieving a high degree of differentiation as a 
evolutionary unit (see Guthrie,~1971). On the tenets of the 

very progressive/evolutionary systematics (Mayr,· 1965) degrcc of 

differentiation and·speed of evolution are at least as important 

as closeness of descent from a common ancestor. Accepting thesc 
. . 
principles, as Ido, it seems to be mandatory to givc full family 

status to the group of the veles and vole-like rodents. Moreover, 

the same argument may be applied to the murids, which are also 

a rather modern offshoot of the cricetid stem, and which evolved 

equally ata rapid tempo to attain a high degrce o.f differentiation 

in molar structure, although in quite another direction. There

fore, if murids are recognized as a diffcrent family from thc 

cricetids, the same attitude must·be held for the arvicolids. 

By the same reasons, the Gerbillidae, Spalacidac and 

Myospalacidae are given here full family status. In their cases, 

moreover, this view is additionally supportcd by the likclihood 

of their earlier differentiation from the main original cricctid 

stock. However, in the case of Rhizomys and related genera, I 

preferred to follow Thomas (1896) and Schaub (1958), and to 

arrange them as a subfamily Rhizomyinac of the Spalacidae. 

Rhi·zomys and Spalax are very close in molar structure and in 

general specializations, and their divcrgencc from a common an

cestor was not probably an early evcnt. 

In Table 1 I develop the classification of thc Muroidca 

which I propase as a result of thc prcvious discussion. As rcgards 

' the subdivisions of the Muridae, I followed hcre thc authoritativc 

recent revision of Misonnc (1969). I believo that a further sub-
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.division of the Murinac into tribcs would be convcnicnt, but I 

did not attempt such an entcrprisc bccause I am not familiar 

enough with this group. As regards thc Pcromiscinae and thc 

Sigmodontinae, I followed as muchas possiblc Vorontzov's pro· 

posals far tribal subdivisions. However, r· followed Hoopcr (1968) 

in recognizing only two main subdivisions of the peromiscincs, 

and I introduced several modifications to Vorontzov's classifica

tion of the South American forrns, which I shall discuss in detail 
. . 

i~ the corresponding systematic-parts of this papcr. As for our 

main subject, the Sigmodontinae, a more detailed classification, 

including the genera recognized here and the number of specics 

of each genus, is shown in Table· II. Thc reasons for our con

clusions as regards generic recognition and the arrangement in 

tribes will be dealt, also, under the correspondi~g systematic 

trcatments in the succeeding parts of this paper. 

Superfarnily Muroidea, Miller and Gidley,· 1918. 

Family Cricetidae Rochebrune, 1883. 

Subfamily Cricetodontinae, Stehlin and Schaub,· 1951. 

Tribe Paracricetodontini, new name (as subfamily 
_Paracricetodontinae, Mein and Frcudcnthal, 
1972; including Eumyini, Simpson, 1945). 

Tribe Eucricetodontini, new name (as subfamily 
Eucricctodontinae, Mcin and Freudenthal,1972). 

Tribe Cricetodontini, Sirnpson, 1945 (including Mega
cricetodontini and Fahlbuschini, Nein and 
Freudcnthal, 1971). 

Tribe Cricetopini, Sirnpson,· 1945. 

Subfamily Melissiodontinae, Stehlin and Schaub, 1951 
~=Melissiodontidae, Schaub, 1958). 

Subfamily Platacanthomyinae, Alston, 1876. 

Subfamily·Anomalomyini, Stehlin and Schaub, 1951. 
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Subfamily Cricetinae, Mturray,.· 1866. 

Tribe Cricetini, Simpson, 1945. 

Tribe Mystromyini, Vorontzov,· 1956. 

Subfamily Peromiscinae, new_name (as tribe Pcromiscini 
. in Hershkovitz, 1966). 

Tribe Reithrodontomyini, VorÓntzov, 1959 (including 
Onychomyini, Vorontzov, 1959, and "pcro
miscines" Hooper, 1968) • 

Trió e Neotomyini, Voron tzov, · 19 59 (= "neotomyines" 
Hooper, · 1968) • 

Subfamily Sigmodontinae, Thomas,· 1897 (Sigmodontes, 
Baird,.1857; Coues,· 1877, = Sigmodontini 
Hershkovitz, 1969). 

Tribe Oryzomyini Vorontzov, 1959 (= Oryzomyinc 
group + Thomasomyinc group in Hershkovitz, 

. 1962,· 1966). 

Tribe Akodontini, Vorontzov, 1959 (= Akodont or 
Akodontine group + Oxymycterinc group in 
Hershkovitz, 1962,· 1966). 

. . 
Tribe Scapteromyini, new namc (= Scaptcromyinc group 

in Hershkovitz,· 1966). 

Tribe Sigmodontini, Vorontzov,· 1959 (not Hcrshko
vitz," 1969, in part equivalent to 
"Sigmodont rodents" in Hershkovitz, 1955). 

Tribe rchthyomyini, Vorontzov, 1959. 

Tribe Wiedomyini, new tribe. 

Trice Phyllotini, Vorontzov,· 1959 (inlcuding 
Reithrodontini, Vorontzov, 1959; almost com
pletely equivalent to Phyllotinc group 
Hershkovitz,' 1962. 

Subfamily Nesomyinae, Major, 1897. 

Subfamily Dendromurinae, Lavocat, 1959. 

Subfamily, Cricetomyinac, Roberts, 1951. 

Subfamily Petromiscinae, Roberts, · 1951. 

Subfamily Lophyomyinae, Thomas, 1897. 

Subfamily Otomyinae, Thomas, 1897. 

Family Arvicolidae, Gray, 1821. 

Family Muridae, Gray, 1821. 

Subfamily Murinae, Murray,· 1866 (including Pscuda-
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myinae, Simpson,· 1961, Phlacmomyinac, 
Alston,.· 1876). 

Subfamily Hydromyinac, Alston,· 1876. 

Subfamily Rhynchomyinae, Thomas, 1897. 

Family Gerbillidae, Stehlin and Schaub ,. 1951. 

Family Myospalacidae, new rank (= Myospalacinac Miller and 
Gidley). 

Family Spalacidae, Thomas,· 1896. 

Table I .. 

Subfamily Spalacinae, Thomas, 1896. 

Su_b_f_am_i_l.Y _R_h_i_zomyinae, Thomas., · 1896. 

A suggested classification of the Muroidea. 



Family Cricetidae 

Subfamily Sigmodontinae 

Tribe Oryzomyini 

-so-

Genus Oryzornys (39) 
" Thomasornys (25) 
" Rhipidornys (5) 
'' Neacomys (3) 
" Nedotmys (2) 
" Phaenomys ( 1) 
" Chilomys .(1) 
" · Scolomys (1) 

Tribe Scapteromyini 
Genus· Scapte·r·o·rnys .(1) 

" · Kuns ia (2 

Tribe Sigmodontini 
Genus Sigrnodon (2) 

" Holochilus (2) 
" Re i throdon .( 1 ) 
" · Neotomys (1) 

Tribe Akodontini 
Genus· Ako'don (29) 

" Oxymyc·terus (6) 
" Bolornys (6) 
" Chelemys (3) 
" Notiornys (3) 
" Microxus (3) 
" 1e·noxus .( 1 ) 
" Blar1n·orn'ys (1) 
" Podoxymys .(1) 

Tribe Phyllotini 
Genus 

" 
" 
" 
" 
" 
" 
" 

Phyllotis (18) 
Euneomys (S) 
Calomys (4) 
Zygodontomis (3) 
El1gmodont1a (2) 
Pscudoryzom1s (1) 
Galcnomys () 
Andinomys (1) 

" · Chinchillula (1) 
" Ircnomys (1) 

Tribe Wiedomyini 
Genus Wiedomys (1) 

Tribe Ichthyomyini 
Gcnus· Ichthyomts (2) 

" Rheomys 1) 
" Anotomys (1) 
" Ncusticomts (1) 
" · Dap tomys 1) 

Sigmodontinae inc. sed. 
Genus Rhagomys9(1J 

" Punomys C 1) 

Subfamily Peromiscinae 

Tribe Reithrodontomyini 
Genus· Tylom~s (1) 

" Aparo on (1) 
" · Reithrodontomys (1) 

Table II. A synopsis of the classification of the rodents of thc 

family Cricetidae of the living South American fauna. 

Figures between parentheses following each gencric name 

indiéate the number of species tcntativcly rccognizcd. 

The estimated number of species of the Oryzomyini, 

Ichthyomyini and Peromiscinae are takcn from Cabrera 

(19~1). For the Scapteromyini, the Sigrnodontini and 

partially the Phyllotini, I have followed Hershkovtiz. 

The Akodontini are recordcd species numbers aftcr my 

own revisionary studies. 
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S. THE STRUCTURE OF THE MOLAR TEETH OF THE CRICETIDAE ANO 
# 

THE NOMENCLATURE OF THEIR ENAMELLED COMPONENTS, 

All cricetids are characterized by a dental formula 

of I ~ , M ~ (l). The check teeth are usually complex in 

structure, and they show a considerable variation in the 

arrangement and relative development of their component parts. 

However, all of the known variants in molar structurc of thc 

different arrays of the members of this family can be thought 

of as· modifications from a primitive commo~ pattern, as rc

presented in the early Cricetodontinae (Fig.4) (Schaub, 1925; 

Stehlin and Schaub, 1951; Petter, 1966c, etc.). A few rather 

well established phylogenetic sequences, as the one reprcscnted 

by· Eucricetodon-·co·tim·us·-nem·oc·ricetodon·-Kowalskia-Cricetus 

(Fahlbusch, 1969) or the other by ·criceto'don s·ansaniens is• 

Ruscinomys· ·eu'ropaeüs (F.reudenthal, · 1966), and the probable 

sequence of the North American forms leading to Peromyscus 

from Cope·mys, con tribute to. give palaeontological support· to 

the above conclusion, which was based mostly on the logic of 

the comparative-anatomical type of inferencc. 

With small variations, the cricetodontine pattern of 

molar structure is also found in the more primitive of the 

tribes of the South American Sigmodontinae, namely thc Oryzomyini 

(Fig.6). It is characterized by a relatively complcx system of 

cusps, ridges connecting the cusps, and valleys or folds in 

between the cusps and ridges. These elements are developed in 

the crown surface of brachyodont, cuspidatc, bunodont molars, in 

(1) Hinton (1923, 1926) and other authors, have suggested that the 
first cheek-tooth of the cricetids vas a deciduous premolar and not 
a true first molar, and therefore, that their dental formula should 

be I i,DP t,M i=~· This viev vas convincingly refuted by Wilson 

(r956). Aiker (I967) also contributed to substantiate the interpre
tation accepted here. 
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,Fig. 4. Upper and lower molara o! a representative of the 

Cricetodontinae, Querey, France. "Cricetodon" gergo- • 

vianus Gervais, Basel Museum Q.U. 807 and Q.U. ?92. 

(Redrawn from Schaub, 1925, Lnm. I, Fig. 19 and Lam. IV, 

Fig. 1). 

-· 
Abbreviations: A.C., anterior cingulum. A.en., antero-
conule. ~.,-;iiteroconulid. 1End., entocmiid. ~., 
hypocone. Hyd., pypoconid. t.M ., left first upper 
molar • .!!.:.!!1., left first lower molar. Med., meaoconid. 
~., meaocone. ~., metaconid. Pa., para.cene. ~' 
posterior cingulum. !z•, protocone. Prd., protoconid. 
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-which four main cusps·in both the upper and the lower tccth 

are easy to recognizc. These cusps are r~adily homologizcd 

with the cusps of a modified tribosphenic type of mammalian 

molar tooth (Stehlin and Schuab, 1951; Vandebroek, 1966). 

The first molar, both upper and lower, is usually thc 

largest and the mor.e complex of the row, and the third molar is, 

in the two rows, normally the smallcst and thc moro simplified. 

Therefore, the second molar is more useful for a charactorization 

of the morphological details of the érown surface of the check

teeth of these rodents. 

In the upper molars, the main cusps are an antero

lingual protocone, a posterolingual hypocone, an antcrolabial 

paracone anda posterolabial metacone~ This quatritubercular 

pattern is supplemented, in spme cricetodontines,·by the 

presence of a cuspule on the lingual side placed betwcen the 

protocone and the hypocone, namely, the mesocone. Additionally, 

the M1 shows in all the cricetids an anteromedian conule, which 

may be simple or subdivided into an anterolabial conule andan 

anterolingual conule, In the lower molars, thc paraconid of 

the original tribosphenic molar pattern, is absent in the Muroide&1l. 

Therefore, we found in them an antcrolabial protoconid, a post

eroli~gual hypoconid, an anterolingual metaconid anda postcro

lingual ·entoconid. As in the upper molars. sorne primitivo 

j cricetids also show a mesoconid on the labial sidc, bctween thc 

(1) Wood (1937}, and following him most of the American authors, 
claims that the paraconid is altogether lost in the earlicst rodents. 
The main argument far this conclusion fa the absence of a paraconid 
in the Eocene genus Paramys. Stehlin and Schaub (1951) and Schaub 
(19581 maintain that a paraconid is present in the Oligocene 
Sciurids and in the Theridomyids. Therefore, they claim that the 
molars of Paramys, which lack or have a merely vestigial paraconid, 
cannot be considered as the more primitive rodent mo~ar tecth. 
In any case the authors agree in the absence of a paraconid in the 
early cricetids and their descendants. 



-ss-

protoconid and the hypoconid. Furthermorc, thc first lowcr 

molar·also shows the addition of an antcromcdian anteroconulid 

which, when subdivided, gives risc toan antcrolabial conulid 

andan anterolingual conulid. This tubcrculatcd structure is 

supplemented in both upper and lower molars by an anterior 

cingulum which links with the protoconc (or protoconid) and cvcnt

ually becomes a transverso anterior loph (or lophid), and by a 

posterior cingulum connected with the·hypocone (or hypoconid) and 

becoming a transverse posterior loph (or lophid) • The anteroconule 

of the first upper, and the anteroconulid of the first lowcr 

molars can be interpreted as originally arisen as a thickening 

of the corresponding anterior cingula. 

The peculiar feature of the cricetid molar pattern, 

especially as opposed to the murid pattern, is that a mainly long

itudinal crest develops, uniting in the upper tceth tho hypocone 

with the protocone (and in the midway the mesocone, when it 

exists), and in the lower ones the hypoconid with the protoconid 

(here again via the mesoconid when it exists). This longitudinal 

crest or ridge was named "LUngsrat" by Schaub (1925) but differ .. 

ently by other authors. Moreove!, transvcrse or more or lcss 

oblique ridges develop from the paracone and the mctacone to the 

lingual enamelled components of the upper molars, and from the 

metaconid and entoconid to the enamelled structures of the labial 

side of the lower molars. These ridges may link with thc opposing 

cusps or with the connecting longitudinal ridges in different ways, 

but whatever the case they define, in combination with the anterior 

and posterior cingula, three main transverso or somcwhat oblique 

valleys in the crown topography, which open to the labial sidc of 

the upper, and to the lingual side of thc lowcr molars, The 

rniddle valley is usually further subdivided by a tranversc ridgc 



-56-

.taking its origin on thc longitudinal crcst, _which is currcntly 

named the mesolophe in the upper,. and thc mesolophid in thc lowcr 

teeth. This accessory ridge is littlc dcveloped in sevcral 

cricetodontines, but from the carly steps of th~ cvolution of 
. 

that group, it soon reaches the status of a full-flcdgcd crcst, 

which unites frequently with a rnesostyle (ora mesostylid). The 

fate of the rnesoloph (lophid) varies with thc evolution of thc 

different lineages, but in rnost advanced cricctids it bccomcs 

usually secondarily reduced or coalesced with thc more adjacent 

major ridge. On the lingual side of the upper and on.·the labial 

side of the lower molars a single majar valley devclops between 

the protocone and· the hypocone or thc protoconid and the hypoconid, 

respectively, which is lirnited mesially by the longitudinal ridge. 

At the bottom of this major valley, a transverse ridge can 

deve~op which may unite with a style or stylid cmerging at the 

outermost middle point of the valley. Additional styles and sty

lids usually develop in front of the protocone and the paracone, 

the protoconid and the metaconid, and from them secondary minor 

ridges mayor may not develop to the rnain adjaccnt cnamellcd 

component already mentioned. Other rninor aberrations in thc 

topography of the crown may also occasionally occur, as a minor 

ridge opposed to the protoconc and partially dividing the ant-

crior part of the middle li~gual valley ora similarli minor 

ridge arising from the hypoconid and pcnetrating into the post-

erior lingual valley of the lower molars. 

At the cricetodontine·and oryzomyinc stagc, the 

molars are brachyodont and the crown is mainly bµnodont, so that 

the individual cusps are bettcr dcfined as enamel ridgcs than as 

lophs or lophids. From this stage-, various drgrccs of hypsodonty, 

correlated with increasing lophiodonty and plication (Hershkovitz, 

1962) develop. These changcs are conncctcd with a shift from an 
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, omnivorous diet (see Landry, · 1970) to spccializations for 

more abrasive vegetarian, including cellulosic, diet (Vorontzov, 

· 1960b, · 1963b, 196 7) . The woar surf acc of tho molars, as a 

result of an increasing masticatory action, dcvclops structurcs 

more resistant to abrasion, together with an increasing time of 

growth of the teeth. The.ridges thereforc transformed into 

true lophs and lophids and eventually into transverse or more 

or less oblique prisms or laminae which with wear show enamelled 

walls anda dentine interna! component. With increasing hypso~ 

donty, the enamel folds also penetrate more and more deeply into 

the base of the molars. As a consequence of thesc proccsses, 
' . 

the individual cusps lose a topographical distinction, and they 

are only able to be identified by their position. Sorne cri

cetodontines of the Miocene.show this trend at var.ious stages 

of devélopment, and specializations in the same direction have 

also been demonstrated as part of the still obscure Oligocene 

radiation of the subfamily. But the modifications involvcd 

are characteristic of several director indirect derivatives 

of the cricetodontines, as· Ne·o'toma and re la ti ves among the 

peromiscines, the phyllotincs and the sigmodontincs among the , 

Sigmodontinae, the Arvicolidae, etc. 

Stehlin and Schaub (1951), Schaub .{1958), Pcttcr (1962, 

.· 1966c ,.· 1967 1 etc·,) , Voron tzov (1960b; 1967) 1 Hershkovi tz ( 1962) 

and Varidebroek .(1966) have described in detail the various 

transformations which occured during dental evolution of thc 
. . (1) 

Muroidea, and the involved morphological proccsses. In any· 

case, and whatever the degree of modification achieved, all the 

resulting structures can be easily derived from thc abovedes

cribed general primitive pattern of cricetid molar tceth, 
. ' ........ ' ' . ' .. ' ... ' .......... ' ' . ' . ' ' ' ... ' ' 

(1) For the nomenclature of the latter, I have followed in the 

text Hershkovitz '{1962} in the use of such terms as the different 
types of hypsodonty, plication, lamination, involution, etc. 
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~ alrcady developed in thc Oligoccnc cricctodontincs. It is 

to be expected, thercfore, that a uniform nomonclaturc 

should be applied to the enamelled componcnts oí thc crown 

structure of all cricetids. Howevcr, this is far from true. 

In fact, several different systems of names are bcing uscd 

at present ~or those structures, lending to confusion and 

making it appalli~gly difficult to compare thc descriptions 

in the works of the various authors. I have found eleven 

different nomenclatures far the cusps, crests.and valleys of 

the molar teeth of the cricetids from· 1925 uptil now. The 
. 

relevant citations are Schaub (1925, sce also Stchlin and 

Schaub, 1951; Schaub, 1958), Viret (1929; but see also Virct, 

· 1955), Wood and Wilson .(1936), Winge (1941, but actüally 

originally Winge, 1924, and still earlier, Wing~, 1888) 

Hershkovitz (1944, but see especially Hershkovitz, 1962), 

Jones (1963), Vandebr.oek (1966), Fahlbusch (1966), Alker (1967), 

Vorontzov (1967) and Mein and Freudenthal (1971b). 

The very fact of the existence of so many proposed 

nomenclatures for just one kind of morphological structure 

might be a reflection of the dissatisfaction that the individual 

authors found in their practica! work when trying to apply 

sorne of the previous proposed systems of names. Thesc could 

have been found thoroughly unsatisfactory on general grounds, 

or not adequately fitted to the peculiarities of the structurcs 

to be described. This latter difficulty may rcsult from a too 

strong attachment of the proponents of particular nomcncla

tures to the distinctive variants of their own material, or 

to a neglect of the convenience of a unifying gcnc~al 

language for their descriptive purposes. It is casy to rcalize, 

, for· instance, that the European students working with cri

cetodontines or cricetines havc not taken vcry much into 
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account the peculiarities of the molar structurc of thc 

peromiscines or the sigmodontines, The reverse case is also 
. . 

evident, as the nomcnclatorial systems proposed for cricetids 

of the Western Hemispherc did not takc into account that the 

fossil and living cricetids of thc Europe, Asia and Africa 

show details in their molar patterns which must also be named, 

This omission of a comprehensive grasp of the wholo cricctids, 

could be another source of the fact that a nomenclatorial 
. . 

system satisfying the whole group of specialists has not yet 

arrived. 

The eleven different nomenclatures that I found in 

the literature do not necessarily representas many incompatible 

alternatives. In fact, sorne of them are more or less equivalent. 

This is the case of Schaub's, Viret's and Fahlbusch' proposals, 

which differ from each other only in points of details. 1Iow

ever. other systems of names are completely different, to the 

extent thit a table of equivalences is required to follow thc 

descriptions based on them, This is the case of the nomcn

clature of Winge, ·Wood and Wilson and Vandebrock, which have 

little, if anything, in common, being based on diffcrcnt 

general theories of the evolution and homologies of the compon

ents of the mammalian molar teeth. 

Winge's nomenclature is probably the first that 

everybody could agree now in discarding. Though it was bascd 

on a theory of cusps homologies of the mammalian molar tccth 

which was remrirkably similar to the original Cope-Osbornian 

tritubcrcular theory, it failed to propose a successful systcm 

of names fov the main cusps of the molars of thc mammal in· J 

general, and in this sense, it was thoroughly overthrown by 

- thc success of the Cope-Osbornian tritubcrcular nomcnclaturc. 

Furthermore, its failure to be adopted by any subscquent studcnt 
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of rodent molars is in itsclf a reason to rule it out in our 

search of a prescntly.~~ valid nomenclaturc. 

Schaub's nomenclature in the German languagc, 

developed in Stehlin and Schaub (1951) and adaptcd with variant 

by Viret (1929,· 1955) and Schaub himself (1958) to thc Frcnch 
. . . 

language, is based in the Cope~Osbornian cusp names un1vcrsally 

adopted during the last 70 years. Thése{o;Ecful systcms of namcs 

for cricetodontids; but lack: technical names of Latin origin 

for most oí the details of the crown surface, and ernphasises 

sorne structures which are not universal far the cricetids as a 

wh.ole. 

Vandebroek's nomenclature differs from any other 

syste~, as it is based on the author's particular vicws of thc 

evolution of mammalian molar teeth (sec Vandebroek, 1961), thc 

homologies of their cusps, and consequently, thc namcs of the 

main cusps of the original tribosphenic molar. Whatevcr thc 

value of any new hypothesis on cusp cvolution and homologics, I 

strongly believe that it is.highly inconvcnient to adopta nomcn

clature starting from cusp names different from the widely cn

dorsed Cope-Osbornian ones. The latter are so deeply incorpor

ated to the language of modern mammalogy, and it is so unncccss

ary to modify them even on more up-to-datc theorctical grounds, 

that any innovation would be unwelcome. 

Wood·and Wilson's system is also bascd on thc Cope

Osbornian designation of mammalian molar cusps, and it is 

probably the more accurate anda reasonablc attempt to adapt 

thc Cope-Osbornian nomenclature to thc disticntive structurcs 

of rodents in general, and cricetids in particular. In onc or 

another way, it is the basis of severa! other proposals which 

~have been employed by various modorn authors~ Its major short

coming is tha t i t does not provide nam·cs for tho valloys and 

1 
.1 

1 

! 
' 
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,folds, which for descriptivo purposcs must be givcn nnmcs 

as muchas the cusps and lophs, though thc lattcr are thoroughly 

described and named in Wood and Wilson's systcm. James and 

Alker use nomenclatures that diffcr only in details from Wood 

and Wilson's. They,introducc variants, howevcr, which could 

be convenient for their own material, but whith are not applicd 

to other cricetids, Moreover, they also do not providc namcs 

for the valleys and folds. 

During the last twenty years or more, thc nomenclaturc 
. . 

proposed by Hershkovitz in· 1944 has been generaily adoptcd 

by most North American students, and it has also becn followed 

or adapted by sorne South American authors (Massoia and Fornes, 

· 1965c; Reig and Linares,: 1969). Giving Copc-Osbornian namcs 

f or the maj or cusps, this is mainly an oh j ce ti ve ·and topo

graphic sy~tem of names for cusps, styles and vallcys or folds, 

but it does not provide names for sevcral of the main lophs 

and lophids. The designations employed for the folds are com

~lex of two or three combined anglisized Latin names dcscribing 
. . 

the position and inferred relative morphological importance of 

the infoldings of a plicated surface. The proccdurc requircs 

the ernployment of such combinations as "first sccondary fold". 

"second primary fold'', or " second secondary fold". After 

severa! years of studying Hershkovitz papers and of working with 

cricetid molars, I found such combinations confusing and very 

difflcult to memorize. I attempted {in Rcig, Kiblisky and 

Linares, 1971) to indicate thc equivalenccs of such terms with 

the already avaiable names for flexi and flcxids as introduccd 

by Stirton (19351 for beavers, and adaptcd f6r cricetids by 

Vorontzov (1967}. I shall hcre advance further in this attcmpt, 

- thougñ in a somewhat different way, as I shall statc latcr. 

Besides the cumbersome fold nomenclaturc, thc Hcrshkovitz iistcm 
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~has the shortcomi~g already mentioncd of not providing namos 

for several of the main lophs and lophids. Howcvcr, . i t intro

duced a refreshing objectivity in the naming of thc clcmcnts 

of the crowns oí cricetid rodents, and many of its proposals 

are worthy of being incorporated to any unifying nomenclatorial 

attempt. Vorontzov took much advantage of Hershkovitz nomcn

clature in proposi~g his own one. His proposal has the incon

venience, howcver, of still not providing names for thc majar 

crests, and in following a wrong homologization of the major 

cusps of the lower molars, in which the true metaconid is con

fused with the paraconid, and the true entoconid is misinter

preted as the metaconid. 

The nomenclature offercd recently by Mein and Freudcn

thal' .{.19.71bl is probably one of the most comple~e so far pro

posed. It is mostly based in Wood and Wilson, but it is com

pleted with named for the valleys between the tubercles not 

provided by the latter authors, which are an adaptation of 

Schaub's early German names, here named sinuses and sinusides~ 

The introduction of thesc designations for the valleys and 

folds is actually unnecessary, as they had prcviously becn 

called flexi and flexids by Stirton far castorids (Stirton, 

19351. These names were adopted by Wood and Pattcrson .(1959) 

for caviomorphs, and by Vorontzov (1967) for cricetids. 

Additionally, Mein and Freudenthal introduce sorne new namcs 

far certain lophs and ridges when namcs for the same structurcs 

were already available and in widespread usagc. Furthcrmore, 

its strict fidelity to the cricetodontine variety of tho.cri

cetid molar pattern turns the whole system insufficicnt for 

describing sorne of the features found in other groups of thc 

' same family. 
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My conclusion is, thcrefore, that nonc of thc avail-

ablc nomenclatures for the designation of thc cnamclled com-

poncnts of thc crown of the cricctid molars is simple cnough, 

comprehensive, dctailed and universal as to be worthy of 

general acceptance, arld that this is probably thc main rcason 

of the very existance of so rnany of thern. Hence, thc neod of 

a unifying nomenclaturc is obvious. In view of thc incrcasing 

literature on proólems connected, in one way or anothcr, with 

the teeth of the cricetid rodents, its outcome is also urgent. 

I therefore decided to atternpt the proposal of a ncw unifying 

nomenclature which might be applied to the molar tecth of all 

cricetids, giving as much credit as possibl~ to the valuablc 

contributions of the alrcady available systems of names. My 

proposal is therefore not actually to inventa ncw nomenclature 

but one in which the best contributions of the various authors 

are combined in a unified system. Judgcments as to thc value 

of those contributions are indced unavoidable, and in such a 

delicate duty, I followed as muchas possible the concensus 

of the implicit or explicit decisions of other authors. 

I believe that the main tenets of such a unifying 

new proposal would be:· 1) Agrecmcnt with thc overwhelmingly 

acccpted Cope-Osbornian namcs for the cusps of thc tribosphcnic 

molar pa ttern;. 2) Agreemcnt wi th a cogcntly supportcd hypo

thesis of the homologics of thc cusps in thc primitivo cri

cetid molars; 3) Ovcrall applicability: thc nomenclaturo should 

be detailed enough and complete as to cope with thc description 

of thc diffcrcnt variants of thc cricctid molar pattorn; 

41 Unifying value: the system should givc adcquntc crcdit to 

the names already cstablishcd by the use of thc various 

-studcnts during thc last decadcs; S) Nnemonic valuc: thc pro

poscd system should be simple and able to assist mcmory; 
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.Fig. 5. Master plan or the occlueal surface of an idenlized 

íirst upper and lower molar of the íamily Cricetidae, 

ehowing all possible elements preaent in the crown 

aurface nnd their correaponding suggested names. 
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6) Completencss: the system should includc namcs for all cusps, 

styles, crests and folds, and 7) Linguistic univcrsality: thc 

system should be bascd on names of Latin or latinizcd Grcck 

origin easy to translate as neologisms to any of thc scientific . 
languages. 

To my plcasure, I found that such tenets could be 

satisfied without introducing many major changes to thc most 
. . 

valuable precedi~g systcms but, in a way complementing them. 

The resulting proposal could be thought of as a derivation·of 

the nornenclature of Wood and Wilson, supplemented by an adapt

ation of Stirton's names for the folds, plus several of thc 

contributed proposals of Hershkovitz and Vorontzov and by a few 

other innovations introduced by other authors. 

In Fig. S., pictures of a gencralized ideal crown 

pattern of a first upper and the first lower cricctid molars 

are given. They show the bidimensional topography of"thc 

different enamelled components which can be found in these 
. . 

organs, and their proposed names. Far the purposc of sirnplify-

ing as muchas possible an alrcady quite cornplicatcd structurc 

the ename1· islands which occur rathcr oftcn in the molar sur

face of certain groups of cricctids are ornitted from thc 

figure. Thesc structures are norrnally a rcsult of thc invag

ination of the different flexi or flexids as a consequcncc of 

wear of the crown surface. When they cxist, thcy can be 

ade~uately named by calling thern fossctus in thc case of thc· 

upper, and fossetids of the lower molar, adding to these general 

names the same prefix that applies to the flexi and flcxids 

from which they are derivcd. 

The names applied to all thc crown clcments are 

'dcrived as muchas possible from the narnes of the prirnary cusps, 

which are called following the Copc-Osbornian nornenclaturc. 
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The styles and stylids are named follo\dng thc currcnt use 

in mos.t of the discussed authors, and thcir namcs havc no 

implication whatsoevcr as rcgards homologics with similar 

structures in other mammals. The namcs of thc transverse 

lophs and lophids are almost always derivcd from thc name of 

the main cusp from wherc they take their origin. 

This is of nmemonic value, and it madc neccssary 

sorne changes in the nomenclature proposcd by Wood and Wilson. 

This applies to the crest of lophid which develops from thc 

entoconid towards the hypoconid or the longitudinal crcst, and 
. . 

whlch is named by these authors and ·many others thc hypolophid. 

This name is also inconvenient because thc comparativo anatomy 

demonstrates that it actually develops from the cntoconid, 

and not from the hypoconid. I use, howevcr, thu namc hypo

lophulid for the accessory crest which emerges from the hypo

conid in the valley between thc entoconid and thc posterolophid 

in sorne cricetodontines, as Pa·ra·cr1·c·etodon (Alkcr, 1967) and 

'Co'ti'müs (fidc Fahlbusch,· 1964). Thc same structurc was called 

"Hypoconidenhinterarm" by Schaub (1925), and hypolophid II by 

Alker (.QE..' ·clt ,) • In agrcement with thc same principlcs, I 
. ' 

call the crest which develops from thc paraconc towards thc 
. . . . 

protocone, the paraloph., as also proposed by Alker (2.E_. cit.) 

This is equivalent to Wood and Wilson's "protolophulc I". Thc 

name protolophule is hcrc restrictcd to thc occasional ridgc 

that in sorne cricetodontines emerges from the protoconc to 

extend laterally, usually only for a short distancc, in thc 
' ' 

floor of the valley between the paracone and thc antcroloph. 

This is equivalent to· the "Protoconusvordcrarm" of Schaub 

·CQE_.· c·i t.) ~ Consequen tly, I call protolophulid Schaub"s 

.. ''Protoconidenhinterarm'', which is named by Alkcr "protolophid I I", 

and this refers toan ~ccasional ridgc which in sorne cricctids 
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.,emerges from the protoconid anterior to the mcsolophid. I 

believe that following this notation wc shall prcvcnt any 

further confusion with thc use of the namc protoloph or 

protolophid which have bcen variously uscd by thc differcnt 

authors. 

As regards the longitudinal crest, I havo followcd 

the current usage .by calling ita mure in the uppcr molars, 

and I agree with James (1963) in distinguishing a central mure, 

which I call the median mure, from the crest uniting hypocone 

and protocone, andan anterior mure for the crest unitipg thc. 

latter with the anterior cingulum or the anterior conulcs. 

The latter is called protoloph I by Alker. For thc longitudinal 

ridge~of the lower molars, I followcd the samc issue, though 

innovating by introducing the modified namc "murid" instcad 

of "mure". This innovation seems necessary to kccp thc wholc 

system in agreemcnt with the distinction of all the olcmcnts 

of the lower molárs by thc addition of the suffix "id" as 

compared with similar elements of thc upper molars. Again in 

agreement with James, I have here distinguishcd an anterior 

murid anda median murid. The name cctolophid far the long

itudinal crcst of the lower molars is here discarded. It was 

used by Stirton (1935) for castorids, by Wood and Pattcrson 

(1959) for caviomorphs, and introduced by Mein and Freudcnthal 

ior cricetids. Unfortunately, thc samc namc was applicd by 

Hershkovitz (1962) and Hooper (1957) to the sccondary trnns

verse lophid in the middle of the labial main flcxid of thc 

lower molars, and it is now widelt uscd íor such structure 

in the literature on cricetids molnrs and thcir variation. 

I also found useful and convenient to adopt 

Hcrshkovi tz' name .,~'procingulum" far the complcx of structurcs 

anterior to the protocone and paraconc of thc first uppcr · 



-69-

,molar, and anterior to the protoconid and mctaconid of thó 

first lower molar. Howevcr, I havo found unncccssary thc 

application of the same name to the other molars. Names for 

secondary crests or lophs budding occasionally from sorne of 

the major cusps or lophs are here adopted also from Hcrshkovitz. 
. . 

These are the paralophule and metalophule of the upper molars, 

the metalophulid and entolophulid of the lowcr oncs. The 

paralophule is obviously equivalent to the posterior ectolophe 

of Mein and Freudenthal (1971, but sce also· 1972:. 11), and t6 

the ''rUckwUrtiger Paraconussporn" of Fahlbusch (1964), a 

character which seems to have taxonomic importance in sorne 

cricetodontines. However, I disagrco with Horshkovitz in 
. . . 

applying the names paralophule and ento lophulid to similar 

structures in most of the peromiscines and sigmodontines. In 

most of the cases, I have interpreted these structures in those 

rodents as remnants of the mesoloph or the mcsolophid, rcs

pectively. I havc taken for grantcd that the mesoloph and the 

mesolophid are primitive components of the molar teeth of the 

ancestors of the two groups, and that when these structurcs 

disappear, ~he process involved is most frequcntly thcir partial 

or total coalescence with the paraloph or hypolophid, rcspect

ively. Therefore, I bclieve that in most casos if a "para

lophule" aran "entolophulid" exists in the pcromiscines and 

sigmodontines, they are only structures indicating an incom

plete fusion of the mesoloph or mcsolophid in thcir terminal 

portions. That this is actually the case is often additionally 

supported by the presence of a mesofossetus ora mesofossctid, 

Such process of loss of individuality of the mcsoloph 

or mesolophid by coalescence with the paraloph or hypolophid 

·was suggestcd by Vandebroek (1966), though using a quite 

diffcrcnt nomcnclature. It is also nicely excmplifiod in the 
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akodontinc and scaptcromyinc sigmodontincs. Thc rcsulting 

median transvcrsc loph ar lophid is thcreforc complcxivc in 

origin and in sorne cases, noticcably in the scapteromyincs, 

it is vcry strong and has a more or lcss bifurcatcd distal 

bordcr (Fig. 32 ). As it is not one of the main ~ransvcrse 

lophs or lophids, but the result of the fusion of onc of 

thcm with the mesoloph or mesolophid,·it was found conveniont 

to refer to itas the median loph or the.median lophid. 

As regards the names far the vallcys or folds, I 

call them, as already anticipated, flexi and flexids following 

Stirton (1935) and other authors (see for instanco Wood and 

Patterson, 1~59¡ Pascual,· 1967). I followcd thc rule of 

greatest rnnemonic valuc, of dcriving the name far cach of them 

from the namc of the loph or lophid or the cusp_or cuspid, 

which define thcrn posteriorly. The rcsulting nomenclatura 

diffcrs in sorne respects from the nomenclaturc of flexi and 

flcxids applied to cricctids by Vorontzov {1967). The namcs 

far the flexi of.the upper molars, howcver, agrcc almost com

plctcly with the names givcn by hirn. Thc only cxceptions are 

that I name anteroflexus thc fold which devclops in front of 

the anteroloph, which is called "prociguloflexus", a rather 

cumbersome word, by Vorontzov. Therefore the fold separating 

the two conules of the procingulum is named antcromcdian 

flcxus, adapting the way it is called by Hershkovitz. For thc 

lowcr molars, howcver, we ought to dcpart in severa! re~pccts 

from Vorontzov bccauso sorne of thc names he used are based on 

a misintcrprctation of thc homologics of the two major 

lingual cuspids. Thcrcfore, thc flexid in front of the cnto

conid is hcrc callcd cntoflcxid, and not rnctaflcxid, and thc 

• flcxid in front of the mctaconid is hcrc callcd mctaflcxid, 

and not paraflcxid, Additionally, I call antcroflcxid thc 
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,fold callcd procinguloflcxid by Vorontzov, and antcromcdian 

flcxid thc antcroflexid of this author. For thc namcs of thc 

folds of the lingual sidc of thc upper molars, and of thc 

labial sido oí thc lowcr ones, I follow without any modifica

tion Vorontzov's terminology. The names·herc givcn to thc 

flcxi and flexids are not cquivalcnt to thc oncs uscd by 

Wood and Patterson C 1959) and by Pascual ( 1967) for cavio

morphs. Actually the lattcr are based on an interpretation 

of thc homologics of the major lophs and cusps of thc molars. 

of thosc rodents which is not at all a matter of complete 

agrecmcnt (see Hoffstcttcr and Lavocat,· 1970). Howcver, 

our nomenclature of the folds of the cricctid molars could 
. . 

be perfcctly adaptcd to the caviomorphs if thc homologies of 

the major crcsts and cusps of the latter are intcrpreted 

according to Stehlin and Schaub (1951) and to Hoffstctter 

and Lavo ca t (QE_ •· ·c'i t.) 

The nomcnclature here proposed must be takcn asan 

attcmpt to fin~ a universal spccialized system of names for 

descriptivo purposes, more than as thc linguistic exprossion 

of a particular thcory. Obviously, and unavoidably, tho 

nomcnclaturc is referring to sorne well cstablished thcorics 

on cusp homologies and molar evolution. Howover, its purposo 

is not interprotativc, but descriptivo. I am awaro, howover, 

that dcscription in scioncc is always connccted with sorne sort 

of thcorctical frarnework, but I want tó cmphnsize hcrc thc 

nccd of a common languagc as a starting point to arrivc at 

widcly agreed the6ry. 

Morcovcr, I fccl that othcr cnutions must hcrc be 

cxprcsscd about thc words and thc structurcs thcy rcfcr to 

• in a nomcnclaturc systcm. A linguistic system is an cxprcss-
. . 

ion of a conceptual systcm, and concepts, in scicncc, are not 
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,fixcd cntities, but hypothctical constructsto undcrstand 

reality. Thcroforc, in applying this vicw to our subjcct, 

it is necessary to kccp in rnind that the enamellcd struct-

urcs of the molar tecth oí the cricctids, as in othcr 

mammals, rnust be undcrstood in thcir inhorcnt objectivity, 

as cxplained by modern scientific theory. Those structures 

are notan cxpression of invariant morphological rnarkers 

with an irnmediatc and essential significance for phylogcnctic 

or taxonornic conclusions. As demonstratod by thc studics of 

Badcr (1959,· 1965), Grunneberg (1965), Guthrie (1965), 

l~oper (1957), Wolfe and Layne (1968) and others, these 

structures are genetically variable, and of probable poly

genic origin. They are further affccted by quasi-continuous 

(Grunnebcrg, 1952) or epigenetic (Berry,· 1968,· 1970) variation, 

besidcs cnvironmental influcnces. Thcrefore, and whatever 

thc nced for a unifying systern of namcs, a nomenclaturc for 

thosc structurcs should not be biased by any sort of commit

ment to the idea of giving narnes to fundamental or invariable 

patterns. 

If thesc warnings are givcn adcquatc attcntion, I 

darc to belicvc that sorne of the still controvcrsial arg~~ 

mcnts as rcgards homologies or phylogcnctic importance of 

ccrtain fcaturcs of the molar tccth of rodents, would probably 

be rcgardcd as reminisccnccs of an old-stylcd typological 

outlook, moro than as lcgitimatc pi~ccs of scicntific controv

crsy in our times ora pcrvading influencc of thc genctic 

and cvolutionary theory. 
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,6. STRATIGRAPIIY 

Most of thc specimcns of fossil mico describcd in 

thc systcmatic part of t~is papcr come from the Late Ccnozoic 

scqucncc of thc Chapadmalal region which.out crops at thc 

Atlantic cliffs and slopes in the coast bctwccn thc citics 

of Mar del Plata and Miramar, Buenos Aires Province, 

Argentina. Sorne other spccimens werc found in thc extension 

of thc same deposits north of Mar del Plata and south of 

Miramar. Additionally, two vcry significant specirnens come 

from the classical Monte Hermoso bcds west of thc city of 

Dahia Blanca, in thc same Argentinian p~ovincc, anda small 

collection was also scen, corning from a Bolivian ~leistoccne 

dcposit: the Tarija beds of southorn Bolivia. 

Knowledge of thc Late Cenozoic mammal-bearing 

deposits of Buenos Aires Provincc gocs back to Darwin (1851) 

and Bravard (1857). Darwin first ohservcd thc geology and 

collccted in the Monte Hermoso bcds and in Pleistoceno strata 

clase to t~c city of Bahia Blanca. Bravard madc moro extensivo 

gcological obsorvations and collecting in the Pleistoceno 

dcposits elsewhere in the same provincc. The gcologically 

more completo Chapadmalal sequencc was discovcrcd latcr. 

But thc first systcmatic work on the stratigraphy 

and palcontology of those deposits is dueto the work of 

F. Amoghino (scc cspccially, 1887, 1888, 1889, 1906, 1907, 

1908, 1910). Amoghino is responsiblc, as it is wcll known, 

not only for thc pionccring study of thc Late Cenozoic gcology 

and pnleontonlogy of Argcntinn, but of the wholc mammnl-boar

ing Conozoic sequcncc of Argentina, onc of thc most complete 

- and rich thc world ovcr. 

Thc Late Ccnozoic of Argentina as rcprescntcd in the 
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,dcposits of Chapadmalal, Monte Hermoso, and the various 

outcrops of Pleistoccnc age in thc Pampean rcgion, is 

cxtraordinarily rich in fossil mammals. It is not surprising, 

therefore, that aftcr Amcghino's work, scvcral authors con-
. . . 

tributcd with hundrcds of scientific papers to its palconto-

logical and stratigraphic study. Evcn a very brief summary 

of those contributions would be out of place hcrc. Sufficc 

it to say that thc stratigraphy was worked out in more 

detail, after Ameghino, by Frenguelli (1921, 1928, 1950), 

Rotñ (1921), J. Kraglievich .(1952), Gonzalcs Bonorino (1965), 

Pascual, Ortega Hinojosa, Gondar and Toni (1967), just to 

mention thc more important contributórs. Also the paleonto

logical studios of this part of the Argentinian Ccnozoic 

scquence werc given special attention in what can be called 

thc post-Ameghinian period (1911"1935), by Rovcreto, 

L. Kraglicvich, Castellanos and Rusconi. Aftcr this period 

seores of authors contributed to enrich our knowlcdge of the 

fossil mammals of this age and place. 

One intcrcsting aspect has to be noted as regards 

many of these contributions. Duo to thc allcged discovery 

of rcmains and artifacts of carly men in thc Monte Hermoso 

beds (Ameghino, 1907; Lehman-Nitsche, 1907) and thc Chapad

malalan beds (Amcghino, 1911; Frcnguelli and Outcs, 1921; 

Vignati, 1922, 1941) as wcll as in latcr strata (Amcghino, 

1909)(1), thc problcm of thc corrclation of thosc strata 

with the European standard geological column becamc highly 

controvcrsial and colourcd of idcological prejudiccs. Amcg

hino, in accordancc with his general tendcncy to makc thc 

Ccnozoic strata of Argentina onc cpoch oldcr than is now 

(1) A complete account, though unfortunately a vcry biased one, 
on thc alleged enrly mnn in Argentina, cnn be found in 
Castellanos, 1937. 



-75-

~cncrally accoptcd, placed thc dcposits of Monte Hermoso 

and Chapadmalal in th~ Mioceno, and the Enscnndan stagc, 

which is now considcrcd Middle Pleistoceno, in thc Plioceno. 

Nccdlcss to say, the discovery of hominids or thcir artifacts 

in South Amcrica in strata of thesc ages,· would be scicntific

ally astonishing. Consequcntly, scholars becamo divided into 

two opposing fields as regards the relativo chronology of thc 

corresponding strata, and this division pcrvaded for years 
. . 

thc work of stratigraphers and paleontologists. Ameghino's 

followers, usually participant of naturalistic or positivistic 

philosophies, grouped to defcnd the Tertiary age of the geo

logical bcds involved, whereas authors with opposing views, 

tended to mako them as young as possiblc within tho Pleistoceno. 

The ovidencc for thc supposed hominids was even~ually discarded 

or thoroughly reinterprcted (see, for instance, Bordas,· 1942; 

J. Kraglievich,· 1959) but evcn tlmn, the controversies about 

thc Tcrtiary or Quaternary age of the Monte Hermoso and Chapad

malal bcds outlivcd in Argentina their origins, and in sorne 

contcxts they rcsulted in a topic of acrirnonious dispute which 

produccd sorne oddly militant picccs of scicntific litcrature. 

Most of the controversies which took place during thc 

first four dccades of the present century on thc relativo 

chronology of thc Ccr&oic scqucncc of Argentina, rnay now be 

considcrcd as basically scttlcd. This was ccrtainly the rcsult 

of a ncw outlook coming from a ncw gcncration, but, it must be 

rccognizcd, thc irnportant land mark in obtaining a conccnsus 

of opinion is Simpson's wcll-balanccd and authoritativc surveys 

of thc mammal-bcaring Tcrtiary of South Amcrica and its fossils • 

. Simpson's papcrs on this general subjcct are too many to be 

summarized hcrc, but probably thc more influcncinl onc in this 
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Table 3. Ccnozoic epochs and corrcsponding Provincial 
agcs of South American, as compared with the 
Provincial Ages of Europe and North America. 
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The fossilifcrous strata cropping out at Monte 

llcrmoso are thc basis of thc conccpt of thc Montchermosian 

stage and provincial age. Their.fauna has always bccn con

sidered as slightly older than the fauna of thc Chapadmalalan 

bcds., which are the type rock-.unit of the· Chapadmalalan 

stage and provincial age (Ameghino,· 1908; Rovcreto, 1914; 

L~ Kraglievich,· 1934; Reig,· 1958). Thercfore, the Chapadmal

alan has been gcnerally coñsidered as a distinct stage from 

the Monteh.ermosian. There is still disagreement betwecn 

those who consider that the Chapadmalalan represents the 

Early Pleistocene, and the advocators of its Late Plioceno 

age. Moreovcr., it has been recently ptoposed to lump the 

Chapadmalalan completely into the Montehermosian. 

As regards the first point, the main argument of the 

proponcnts of a Pleistocene age of the Chapadmalalan, is the 

alleged extensive occurence in the Chapadmalal beds of 

mammals of North American origin, whereas mammals of this 

kind are not found in Monte Hermoso. The previous assumptions 

of this argumentare indeed reasonable: the massive migration 

of Nearctic mammals into South America was an event which 

took place necessarily from the Early Pleistocene, as it was 

only possible after the establishment of·the Panamanian land 

bridge. There are strong reasons to believe that the estab

lishment of this bridge was a consequencc of orogenic movcments 

of thc Andcan óelt which occurred at the Plio-Pleistocene 

boundary (Harrington,· 1962). Thercfore, if the first extensivo 

rcpresentation of Nearctic ~ammals is found in the Chapadrnalal 

bcds, thc lattcr should be considcred as corresponding to the 

beginning of the Pleistocene. 

Indeed, there is sorne oversimplification in thc wholc 

argumcnt. Thc establishiment of a land connection between 
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. North and South Amcrica .. is far from bcing a mattcr of . 

accurate gcological assessmcnt cithcr as precise agc oras 

correlation with orogcnic events. Moreovcr, oven whcn the 

scale oí geological timing allows sorne indulgence, the local

ity of the Chapadmalal beds is a long way from the place 

whcre the first Nearctic mammals entered South America, and 

adequate time must be assumcd to allow the Reccnt invadcrs 

to expand from what is now northern Colombia to the Pampean 

region. The Chapadmalalan should be considered, thereforc, 

notas the carliest Pléistocene, but as somewhat after the 

Early Pleistocene, which, in view of the prevalent Plioccne 

character of its whole fauna, would be hard to maintain. 

The whole argument is more fundamentally challenged 

by thc fact that it is now clear that there was no such thing 

asan extensive occurence of Nearctic mammals in the Chapad

rnalal beds. After the detailed stratigraphical survey oí 

J, Kraglicvich (1952), it is now generally acc~pted tha~ 

Ameghino 's ''Chapadmalensc" was a complex enti ty, and that he 

placed togethcr in it strata of truly Pliocene age and others 

of latcr age. rt was thcreafter found that most of thc 

fossils of Ncarctic origin supposcdly belonging to thc Chapad

rnalalan fauna, had in fact been obtained from Early Pleisto

ccne strata overlying the typical Chapadmalal beds. In my 

· 1958 paper I offcred the first ''purified" list of thc Chapad

malalan mammals, which resultcd in a mostly "Pliocenc" 

asscmblagc with thc addition of only thrce mammals of North 

American provenance: a peccary, Platygonus marplatcnsis 

(= Argyrohyus chapadmalcnsis, see J. Kraglievich, 1959), a 

skunk, Conepatus altiramus, anda cricetid rode~t, Reithrodon 

chapadmalensis. This was indeed a meagre represcntation of 

mammals of Ncarctic originas compared with those prcviously 
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,attributed to the Chapadmalalan. Additionally, procyonids · 

of tho genus ~yorta~~a, which also occur in thc Chapadmalalan, 

are known from Montehermosan and Huayqucrian deposits (scc 

Kraglievich and Reig, 1954), and after the studics reportcd 

in this papcr, we now know that criceticts werc already prc

scnt in thc Montehermosan, and thai they are probably an 

earlier componcnt of thc South American faunal asscmblages. 

Thereforc, there are rcasons to suppose that the rnassivc 

irruption of mammals of Nearctic origin into South America 

in the Pleistocene, was anticipated by severa! waves of 

waif irnmigrants, whlch reached the contincnt befare the 

cstablislunent of a firm land bridge, if this bridge was not 

really in existence before the cnd of the Plioccne (Reig, 

· 1962a,· 1962b,· 1968a). Therefore, and taking iJJ,to account 

thc basically "Pliocene" character of the Chapadmalalan 

fauna, the presence of a few elements of Nearctic origin in 

it, is nota reasonable basis to shift it from the Pliocene 

to the Early Pleistocene. In support of this conclusion, 

it may also be pointed out that the sequcnce ovcrlying the 
' 

Chapadmalal beds in the region between Mar del Plata and 

Miramar, gave evidence of cyclic sedimentary changes which 

have óeen correlated by J. Kraglievich (1952) and Groeber (1952) 

with the climatic changes and the epeirrogenetjc consequences 

of thc intra-Pleistocenc movements of the Andean orogenesis, 

whereas the Chapadmalal beds properly, are excluded of these 

cyclic phenomena. 

As regards the lumping of thc Chapadmalalan stage 

into the Montehermosian stage, it can be regardcd as a consc

qucncc of the thorough reassessment of the immigrant compon-

cnt of the former. The faunal differenccs bctween the· two 

stagcs are thcrcby grcatly reduced, and thc remaining oncs 
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pre takcn as mercly rcflccting a distinction of an ccological 

naturc, rathcr than asan indication of cvolutionary diffcr

cnccs rcquiring thcir separation into distinct stages 

(Pascual et al., 1967: · 179) • 

It cannot pass without remark·herc, that thc 

argument of merely ecological diffcrcnces between the Monte

hermosian and the Chapadmalalan was refuted by a detailed, 
1 

though obviously.outdatcd study of L. Kraglievich (1934). 

Thc conclusions of this author should be confirmed by an 

cxamination of the more modern now available evidence, but 

they cannot be ignored. Kraglicvich convincingly demonstrated 

a clear evolutionary faunal difference between the Chapad

malalan and the Montehermosian, after a mcticulous analysis 

of the components of the fossil assemblages of each stage • 

. Moreovcr, partial modern revisions support the idea 

of a true difference, even when nota strong one, in evolu

tionary stage of sorne of the components of thc two faunas. 

The study of J. Kraglicvich {1965) on the genus Eumysops, 

Simpson's {1970, 1972) revisions of the argyrolagids and dif~· 

dclphlds, and Reig and Simpson (1972) study of thc peculiar 

didelphid Sparass·o·c:ynus may be cited in this connection. Thc 

prcsent study also preves a difference betwecn the cricotids 

of the two stages, though tñis could actually be a more 

ccological or. geographical diffcrerice than an cvolutionary 

onc. As we have rccently indicatcd (Reig and Simpson, QE.• cit.) 

thcrc is clear evidence that the fauna of the Chapadmalal 

formation is much more closely relatcd to that of the 

immediately overlying Early Pleistocenc strata (Barranca 

Lobos and VorohutS) than is that of the Monte Hermoso forrna

tion. Our conclusion was that the Chapadmalal fauna is 

similar to, but more advanccd than the Monte Hermoso fauna. 
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But even if this conclusion is a valid one, thcrc 

is still a convincing case for thc lumping of the Chapad

malalan into the Montehermosian as a majar age and chrono~ 

stratigraphic unit, The Ch~padmalal and the Monte Hermoso 

faunas are more closely related to each'other than eithcr 

oí them to local faunas referred to the Huayquerian stagc. 

It can be demonstrated that the combined Monte Hermoso and 

Chapadmalal faunas differ from the Huayquerian faunas to the 

same extent that the Huayquerian and the Chasicoan faunas 

differ from each other. Therefore, a tripartite division 

of the Argentinian "Pliocene" seems advisable, and for thcse 

three divisions the names Chasicoan, Huayquerian and Montc

hermosian are appropriate. However, these must be takcn as 

majar chronological and rock~time units which .can be further 

subdivided, when they are required by inferred evolutionary 

differences in their faunal cornponents. As we have· scen, 

this is actually the case between the Monte Hermoso and the 

Chapadmalal faunas. 

The inescapable conclusion is that there are good 

rcasons for agreeing with Pascual et al. in considering the 

Chapadmalal and Monte Hermoso faunas as closely relatad 

cnough to forma single majar chronological and chrono

stratigraphical unit, the Montehcrmosian stage, which is 

probably roughly equivalcnt to the Early and Middle Blancan 

of North America. At the same time, thc differences betwccn 

the two faunas can be shown in sorne cases to represent 

cvolutionary stages; also ecological ~ifferences may have 

cxisted although these have not boen demonstrated yct, 

Thercfore, my proposition is to rccognizc a Montchermosian 

, stago subdivided into two distinct su.bstages, a lower Montc

hcrrnosian s.s. (roughly equivalent to thc Early Blancan), 
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andan Upper Chapadmalalan substage (roughly cquivalent 

to thc Middle Blancan). 

As regards what we now consider the Post-Pliocene 

part of the general stratigraphic column, it compriscs a 

series of chronostratigraphic units which belong to what 

Ameghino dis tinguished as "Pampeano" and "Pos tpampcano". 

Arncghino's Pampean refers to a body of scdiments which in 

thc La Plata River basin and other parts of thc Pampean 

rcgion overlies a sand formation cnlled the Puelche sands, 

or ''Puelchcnse". The Postpampean of Arneghino is a set of 

rather thin deposits overlying the Pampean "formation". 

Thc subdivision of thc Pampean and Postpampean into stages 

in Ameghino's system is as follows: 

Post-pampean 
Aymaran 
Platian 
Querandinian 

Pampean 

Table 4. 

Lujanian 
Bonaerian 
Belgranian Upper-Ensenadan 
Enscnadan Inter-ensenadan 
P d Lower Ensenadan re .. enscna an 

Subdivisions of the Pampean and 
and Post-pampean "formations" 
in Ameghino's system. 

Ameghino placed the beginning of the Quaternary after 

thc Ensenadan, but now the generally agreed view is to con

sidcr the whole Pampean as Pleistocenc, and the Post-Pampean . 
as Holocene. In any case, the nomcnclature proposed by 

Amcghino, is the basis of the chronostratigraphic divisions 

• of thc whole Argcntinian territory, whatever the diffcrcnt 

modifications introduccd by latter authors. 
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~ The more widely agrccd rcarrangcments of Arncghino's 

schcrnc can be summarized as follows:· 1) rccognition of the 

Inter-cnsenadan, Bclgranian and Querandinian as mcrely 

marine equivalents of the continen.tal Ensenadan, Bonacrian 

and Platian, respectively; 2) disregard'of the Aimarian as 

a distinctive lithostratigraphic or chronostratigraphic unit; 

3) recognition of a Samborombonian marine equivalent of the 

Lujanian; 4) abandonment of the use of the term Pre-ensenadan, 

and its substitution by other chronostratigraphic names. 

Moreover, Ameghino's nornenclature, and its implied 

subdivisions of the "Pampean" into stages, is now considered 

as formally .incorrect from the point of view of the prescntly 

acccpted principles of lithostratigraphic, chronostratigraphic 

and geochronological nornenclature and taxonomy_ (see specially 

the discussion in Pascual et al., 1967). Kraglievich (1952) 

was probably the first to introduce the distinction of rock 

units and time units into the Plio"pleistocene sequence of 

Argentina, and after him it has been a general trend to re" 

cognize different "formations" in the Plioccne and Quaternary 

of Argentina, and to distinguish them as regards a system of 

chronological or chronostratigraphic units. A concensus of 

opinion about this classification has not been obtained so 

far, and the usage of narnes of rock units and their corres

ponancc with provincial ages and stages, is still unstable 

and unccrtain, A complete discussion of the problerns in

volved is out of place hcre, and thc render is refcrrcd to 

thc modern contributions on this tapie by Pascual et al. 

Ü?.E_. cit.) anµ Bonorino (1965). A brief comment on the majar 

issucs connected with this subjcct, is, however, nccessary. 

As rcgards the PlioftPlcistocenc sequence of the 

Chapadmalal r~gion, Amcghino (1908) only recognized an 
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Enscnadan stagc overlying therein the Chapadmalalan stage. 

Kraglicvich (1952) demonstratcd that thc scquencc is much 

more complex, and he distinguished thcre the following rock 

and timo units: 

-...: . 

ROCK UNITS 

Santa Isabel/Coba 

Arroyo Seco 
. . . . '-...'. "" ..... ,·. 

Miramar 

Provincial 

Lujanian 

Bona crian 
...... .... . . ..... ' ' . 

Ensenadan 
.. '.. ...... . . . . .. '. ", 

San Andrés Sanandresian 
. . . . . . . '. ' ... \.,.' ". . . . 

Vorohue · Vorohuean 
. .. . . . ...... . ' . . . . . . . . . . . . . . ' 

Barrabca Lobos Uquian 
'·. ". "· .... ' ... '- · ... 

Chapadmalal Chapadmalalan 
. ' ' ......... ... . . . .. . . . . . ...... . ...... . . . . . ' . ~- . ,_ . 

Sub .. cpochs 

Neopleistocene 

Mesopleistocene 

Eopleistocene 

Neopliocene 

Table S. Rock units and provincial ages of the 
LatclCbnozoic sequence at the Mar del 
Plata region, after Kraglievich (1952). 

It has been allcged that Kraglievich went too far 

in distinguishing as "formations'.~ the different rock units of 

a sequence which is hardly differentiable on strictly litho

logical grounds (sce Tcruggi et al.,· 1957; Gonzalcs Bonorino, 

196S). Actually if "formation" is defincd as a majar mapeable 

lithologically uniform unit, it is probable that thc wholo 

series of thc Pampean region beginning with thc early Plioceno 

Chasic6·beds, and finishing with thc uppermost Plcistocene 

dcposits, might be considered as a single formation. Howevcr, 

.. I a gr e e w i th Pascua 1 et a 1 • (21!,. e i t . : 1 7 2 , note 1 O ; 1 81 - 1 8 5) 

that Kraglievichrs "formations", evcn when not precisely 
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,dcfinablc on petrological grountls, are in most case~ readily 

distinguishable in the ficld and uscful for most practical 

purposes. Their distinction is one of colour of the scdi

mcnts, type of bedding, and stratigraphic position as rcgards 

erosion surfaces of rather extensive occurences, as I had 

the chance to.confirm when assisting Kraglievich in his 

stratigraphic survey and in my later field work in thc arca. 

Thcsc diffcrent stratigraphic units are probably not forma

tions as this term is conveniently defined, but they are dis

tinguishable members of a complex stratigraphic column, and 

it has proved very useful to be able to differentiate them 

witn local names. Thcy agree, moreover, with thc lcss string

cnt dcfinition of the word "formation" given recently by 

Simpson (1972 : 4) : "a strictly stratigraphic ~nit defined 

as a recognizable bodt of rock''. Therefore, and in ?greement 

with my previous work (Reig, 1956, 1957,· 1958a; Reig and 

Simpson, 1972) I shall continue using Kraglievich's rock-unit 

namcs. 

As regards thc geochronological subdivisions pro

poscd by Kraglicvich, Pascual et al. (.QJ2_.· cit.) sweepingly 

noglcctcd as "inexistent" the ages recognized by the former 

bctwccn thc Chapadmalalan and the Ensenadan, adding: "Nobody 

has preven uptil now with enough proof, that the Vorohuean 

is actually a distinct age as regards the Uquian. Thereforc, 

wc accept the Uquian age as thc intcrmediatc one between the 

Montchermosian and the Ensenadan, disrcgarding the othcrs 

which havc becn proposcd" (:179)(1). 

I agrce that it is probably wise not to rccognize 

within thc South American Pleistoccne more than thrcc major 

_ provincial agcs. This attitude would be in good kecping with 
. ...... . . . . . . . . . ....... . 

(1) Translation of the author. 
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~tho récognition of threc major units in the Pleistoceno of 

North American (Upper Blancan, Irvingtonian and Rancho

labrcan) and with a similarly tripartito division of the 

undcrlying South American Pliocene. Howcver, this agrecmcnt 

does not imply that subdivisions of each of the majar South 

American Pleistocene provincial ages would not be advisablc, 

whcn.well defined subages could be recognized on thc basis of 

cvolutionary distinctions in the involvcd faunas. Pending of 

confirmation coming from more comprehensive revisions of the 

corrcsponding faunas, I believe that distinctions of this 

kind have already been reported (Kraglievich, 1965; Reig, 1956, 

· 1957), and they are further corroborated by the results of the 

present study. In fact, this was implicitly recognized by 

Pascual et al. in their Table II (QE_. cit., : 1.74), when 

they subdivided the Eopleistocenc subepoch into a lowcr and 

an upper part, the first corresponding with the "Barranca de 

los Lobos Formation" and the second with thc "Vorohué Forma

tion" (including the San Andrcs formation). 

The abandonment of a Sanandresian age or subage 

seemed forced by its proponcnt, when Kraglievich (1959;6) 

placed his San Andres formation as a mere member of his 

Vorohué formation. Pascual et al. (QE.. cit., foot note 15, 

page· 179) took for granted that this lumping implied a dis

claimer of the Sanandresian age by Kraglievich himself. That 

.this is not necessarily the only possible interpretation is 

warranted by the independcnce of rock units as regards time 

units, a point about which Kraglicvich was very clcar. Morc

ovcr I have collected intensivcly in both Vorohué and San 

Andr6s bcds and I am convinccd that thcse two rock units, 

, which are easily rccognizable in thc field, have diffcrcnt 

faunal compositions, as will be p~rtially dcmonstrated also in 
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Jhis study. Thercfore, I tcntativcly accept Pascual et al.'s 

subdivision of the Argentinian Pleistoccnc into three major 

provincial ages, but I shall subdivide their Uquian agc into 

threc subagcs: Uquian s.s. (including thc Barranca Lobos, 

Puelche and Uquia "formations"), Vorohuean (including thc 

Vorohué. "forrnation"), and Sanandrcsian (including the San 

Andrés "formation"). 

As rcgards thc Lujanian agc, I also bclievc that thore 

is a good case for proposing it be subdivided into a lower, 

Bonacrian subage, andan upper,· Lujanian s.s. subage. Evcn 

when Pascual et al. are right in asscssi~g that a clear-cut 

distinction between the faunas of Bonaerian and Lujanian 

provenance has not been demonstrated, the different strati-

. graphic units that have been referred to the Lujanian• stage 

have been always fluvial or lacustrine strata deposited over 

an erosion surface cxcavated on the terrace rnade by the 

Buenos Aires "forrnation" or its equivalents. Therefore, thc 

Lujanian strata are indeed younger than the underlying Bon

aerian beds, anda distinction is here necessary, even though 

it has not bcen warranted so far by detailed faunistic 

evidence. 

The general scheme of the Argentinian typical Late-

Cenozoic sequence as represented in the Buenos Aires Province, 

andas here understood, is given in Table 6 : 
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.,7. SYSTEMATICS 

In thls chaptcr I shall describe the fossil taxa of 

Sigmodontinc rodents which constitutc the cvidential frame

work of this papcr. Howevcr, thc larger part of this chaptcr . 
will deal with a revisionary discussion of the related living 

genera and spccies, as it was necessary to undcrtake a detailed 

study of the living forms in ordcr to assess taxonomic con

clusions about the fossil material. Moreover, I shall begin 

the treatment of the fossil forms with an initial brief dis

cussion of the corresponding tribes, and thereby, I shall try 

to substantiate my general conception of the classification 

of the Sigmodontinae, as summarized in Table 2 (page ). 

I must assert from the outset that the systematics 

of the Sigmodontinae is still ata very incomplcte stage. For 

the ovcrwhelming majority of the taxa of this subfamily, there 

is no information available at all about their ecology, bio

chemistry or comparative cytology or physiology, The know

lcdge of their morphological characteristics is also very 

incomplete for most of the organ~systems, and the variability 

of the morphological features used in practica! taxonomy has 

not been given adcquate attention. Even the geographical 

distribution of most of the species is only fragmentary known. 

On this frail groundwork it is impossible to surpass the level 

of a first approximation in the scarch of systematic tclation

ships, and the reader rnust be aware that this is the intention 

of my attcmpt here. 

Moreover, the species concept so far used when dcaling 

with the Sou·th American cricetids, was certainly for thc vast 

majority of the cases the morphotypic species concept (Reig, 

1968b). The concept of spccies I use here is the rnorphological 
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.one, understood asan approach, bascd on mcrcly morphological 

cvidcnce, to the biological species conccpt, which with thc 

availablc cvidcncc can only be takcn as a framcwork of 

thcoretical referencc. 
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7. L TRI BE ORYZOMYINI, Voron tzov,. 1959. 

Aftcr the early work of Thomas (1906, 1917) it became 

cvidcnt that thc genera Oryzomys, Thomasomys and Rhipidomys 

are closely relatcd as regards other genera of cricetids of 

thc New World. These three genera, whic~ comprise more of onc 

third of all the species of thc subfarnily Sigrnodontinae, are 

thc basis of the concept of the "Oryzomine (sic) genera of 

rodents" of Tate (1932g), in which he included other actua~ly 

or supposcdly related genera as Nyctomys, Neacomys, Rhagomys, 

·ph·aenomys, ·zy'godo·n tomys·, Chilomys and Scolomys, bes ides a 

numbcr of taxa that are now placed under Oryzomys or Thomasomys 

(sorne of them with subgeneric recognition). The allocation 

of Zygodontomys hereby was a matter of discussion which has 

not been cornpletely settled so far. Moreover, Nectomys was 

later included as a relative of Oryzomys. 

Hershkovi tz (1944, 1960 ·, 1962) proposed to spli t this 

group of genera into two assemblages, namely the Oryzomyinc 

group (in~luding Oryzo~ys, the recently extinct West Indian 

Megalomys, Neacomys, Scolomys and Nectomys), an.d a Thomasomyine 

group (including Thoma·somys ,· Phaenornys, Rhipidomys and thc 

Central American Nyc·tomys and Otonyctomys. Rhagomys was not 

placed by Hershkovitz in any of the two groups though it was 

considered by Thomas (1917) as a membcr of his "Oryzomys

Occomys series'', Vorontzov (1959) proposed the namc of the 

tribe Oryzomyini as here undcrstood, lumping under a single 

formal taxon concept thc Oryzomyine group and the Thomasomyine 

group of Hershkovitz. Howevcr, Hooper and Musscr (1964) main

taincd Hershkovitz's subdivision of the Oryzomyini into a 

Oryzomyine group anda Thomasomyinc group, with s~mc minar 

changes, as a result of their studics on thc morphology of the 
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pcnis. 

Actually, I found that the thomasomyines and the 

oryzomtines are closely relatcd in cranial and dental morpho

logy, and the data affordcd by Hooper and Musser do not provide 

a clear-cut indication of a distinction of the two groups in 

phalic morphology. Moreover, according to Hershkovitz, the 

main distinction between them would center on the characters 

of the palate, which is long in his oryzomyine group, and short 

in his thomasomyine group. Otherwise, mcmbers of the two 

groups are unique in having a primitivo type of molar teeth 

(Fig. 6) with fully persistent mesolophs and mesolophids, 

brachyodont and clearly cuspidated crowns anda crested or bi

level crown surface. In fact 1 they are set apart by Hershko

vitz (1962) as a major subdivision of the whole group of the 

South American cricetids: an older sylvan stock opposed to the 

rcmaining more progressive, "pastoral" groups. It must be 

pointed out that the difference in palatal morphology accounted 

by this author are no greater than those found among sorne 

genera of the Akodontini usually recognized as closely related; 

and cven among subgenera of Akodon (see below). Therefore, 

I prefer to ireat the oryzo~yine and thomasomyine groups of 

Hershkovitz as a single taxonomic group of tribal rank, as pro

poscd by Vorontzov. 

As regards the cxtension of the taxon-concept of the 

Oryzomyini, I include ift it the genera Orfzomys, Thom~somys, 

Rhipidomys, Ncacomys, Nectomys, Phaenomys, Chilomys and 

Scolomys of mainly South American distribution, plus the endemic 

genera of Central America Nyctomys and Octonyctomys, and the 

cxtinct West lndian Megalomys. Sorne othcr genera placed else

whcrc in this classification ~ave becn postulated as more closely 

linkcd to Oryzomys than to the genera of the tribes wherc they 
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Fig. 6. Occlusnl view or upper and lower molars oí represent

atives or the Oryzomyini. 

A, Left upper molara, and B, left lower molars of 

Oryzomys nnBouva Fischer. Femalc individual, 

BMNH 4.1.5.16. Sapucay, Paraguay. 

e, Leít upper molars, and D, le!t lower molara or 

Thomasooys gracilis, Thomo.s. Malc, BMNH 22.1.1.74. 

Torontoy, Peru. 

All figures at the same scale. 
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are herc allocated, and one genus placed hcre as inccrtae 

scdis ~as supposed to be closely related to Oryzomys. This is 

the case of Holochilus, Zygodontomys and Rhagomys. Following 

Hcrsl~ovitz (1955,· 1962), I place Holochilus within the Sigma· 

dontini, and Zygodontomys within the Phyllotini. In adopting 

this issue, I am not giving my defini te conclusion •. In fact, 

I am not complctely convinccd that Zy~odoritomys is a phyllotine, 

though I believe that the cvidence is stronger, in cranial 

and dentary morphology, to maintain that Holochilus is closely 

allicd to Sigmodon. Zygodontomys, as Calomys, are morpho

logically intermediate forms between the phyllotines and the 

Akodontines. In any case, the available cvidence is not con

clusive as regards a definite allocation of both Ho1o~hilus 

and· zy-g·odontomys, and other kind of information,· viz. sero

logical tests of affinity, would be nccessary to settle thcir 

final tribal membership. Until' this information is available, 

I prefer not to change the results of the careful revisions of 

Hershkovitz. 

Scolomys is here only tentatively kcpt in the 

Oryzomyini. Though it rescmbles Neacomys in externa! charcters, 

its cranial and dental characters are peculiar, so much that I 

was _ternpted to p~ace it as Sigmodontinae inc·e·r·tae s·ed"is. I 

did not hesita te, howcver, in wi thdrawing Rha·go·mys from the 

Oryzomyini and placing itas Sigmodontinae incertae s~dis. 

Rhagomys is very peculiar in molar structure, and in sorne skull 

characters. The incisive foramina are tiny, as they are in 

sorne cricetodontincs. This resemblanco to thc Cricetodontinae 

is also suggcsted by the molar tecth, which are extremely 

primitivo by cricetid standards in bcing very brachyodont, 

,almost cxclusively bunodont with a mercly incipient developmcnt 

of transverso and longitudinal ridges. Unfortunately, this 
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gcnus is still very poorly known. All thc availablc material 

consists of thc type spccimen. the skull of which is partially 

brokcn, and another spccimcn also having a damagcd skull and 

which, in addition, is of dubious gcographic origin. 

As regards the intension of the taxon-concept of the 

Oryzomyini, its assessment can only be approximatively reached. 

A definition of the· Oryzomys group s.s. was given by Hershko

vitz on two occasions (Hershkovitz,' 1944,' 1960). These dcfini

tions, or better, these assessments of the character-statcs oí 

the Oryzomyine group, were mostly based on his revisions of the 

gcnus Ncctomys and of the subgcnus Oecom'ys of Oryzomys. 

Oryzomys is a highly diverso genus, and the species of its sub-

genus Oecomys are only a minor part of this divcrsity. All the 

remaining spe~ias of Oryzomys and the whole of the genera 

Thomasomys and Rhipidomys are badly in necd of revision. And 

this means the vast majority of the taxa of the Oryzomyini. 

Therefore, an adequate understanding of the intension of thc 

concept of the Oryzomyini would only be approached after these 

revisions are performed. A provisionsal, and synthetic defini

tion of the Oryzomyini is provided here: 

"Sigmodontinc cridetids with a digcstive system of 

a mostly omnivorous and insectivorous type, without specializa

tions for plant feeding. Molar tccth typically brachyodont, 

ncvcr distinctly hypsodont, with main cusps rclatively low and 

pcrsistent with ·wear. Molar crown surface crested or tcrraced, 

ncvcr plane in unworn or moderately worn tceth. Main cusps of 

cach side of upper and lower molars symmetrically opposcd, not 

altcrnating in position. Lophs and lophids well marked, but 

usually low and narrow, nevcr.laminatcd and rarely involutcd. 
; 

'Mcsoloph and mesolophid fully developed, usually united with 
. . 

mesostylc and.mesostylid. Metaloph wcll,dcvelopcd, and usually 
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,linked to thc postcroloph; a postcroflcxus constantly prcscnt 

in moderately worn teeth, or at lcast prcsent as a postcro

fossetus. Procingulum wcll devcloped and complex, biconulate. 

Procingulum of ~1 with wcll marked anteromedian flexus and 

dccply infoldcd anteroloph. Procingulum'of the M1 with wcll 

markcd anteromedian flexid, ahterolophid and usually proto-
. . 

stylid. Paralophules and cntolophulids usually present. En-

tcrolophs, cnterostyles, ectolophids and cctostylids frequently 

present. Third upper and lower molar not reduced, usually 

maintaining a complicated enamel pattern. Incisive foramina 

wcll developed, but usually not passing backwards beyond the 

level oí the first molars. Zygomatic plate normally short and 

high, comparatively slender, with a straight anterior border." 

As emphasised by Hershkovitz (1962) the Oryzomyini 

(his Thomasomyine plus Oryzomyine groups) are mostly sylvan, 

as opposed to the remaining mostly "pastoral" South American 

cricetids. In fact, this distinctian is only valid in gross 

terms. It is true that most of the taxa of the Oryzomyini 

are inhabitants of broad-leaf forests of tropical and sub

tropical South America, but exceptions are not raro. For in

stance, several species of Oryz·omys invaded savannas and 

grazing prairies, where they can be found together with species 

of akodontinc or phyllotine genera. Other species of Oryzomys 

succccded in living in high altitude paramos, above thc level 

of the tropical mountain forcsts, and the same happened with 

sorne specics of Thomasomys. One genus, Necto~ys, invadcd the 

scmiaquatic niche and occurs close to lakcs, swamps and the 

banks of rivers of wooded arcas, but also lives in open lands. 

Thcse departures from the probably original forost habitats 

.cxcmplified in the living fauna, are likcly to havo played a 

prirnary role in the cvolution of thc other tribes, most of 
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-which probably originated in oryzomyines that shiftcd from 

thcir original habitats. 

In fact, there are rcasons to bclievc that thc 
. . 

Oryzomyini reprcsent the rnost primitive Sigmodontinac. They 
. 

show a primitive molar pattern closely comparable to that of 

sorne Oligocene and Early Mioccne Cricetodontinae. In other 

aspccts of their anatomy, thoy are also vcry. generalized 

muroids (see Vorontzov,· 1967). But the origin of the 

Oryzomyini, as I shall discuss later, is still obscure. 

Our fossil material is extremely poor in representatives 

of this tribe. In fact, specimens of only one individual, 

referred to the genus· Nectomys, belong here among the sizable 

collection from the Plio~Pleistocene of the Buenos Aires 

province which I studied. 
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. 7.1.1. GENUS NECTOMYS, PETERS 

The Neotropical water rats of the gcnus Ncctomys 

are probably the most advanced and specialized of thc living 

Oryzomyini. They are vcry large by cricctid standards, and 

they are characterized by their large webbed hind feet, their 

long tail and short ears, and their rclativcly hypsodont 

molars. They live in most óf South America from the parallcl 
o 

30 northwards, and they also occur in Central America up to 

northern Nicaragua. Ellerman (1941) lists thirteen different 

nominal species, described by six different authors. The 

genus was revised by Hcrshkovitz {1944, 1948), and this large 

list of nominal specics has been arranged by him into two 
. . . 
polytypic species :· N .· sgüam·rp·es Brants and· N. ·alfa"ri Al len. 

Genu~ N~tto~ys, Peters 

1861, Nectomys, Petera; Abh, k. Akad. Wiss. Berlin, 
1860: 151. 

1867, Holochilus, Fitzinger; Sitz. math.-nat. Klasse 
k. Akad. Wiss. Wien, 56 : 89 (in part). 

1872, Potamys, Liais; Climates, géol., faune et 
geogroph. botanique du Brasil, Paris. : 505. 

1873, Hesperomys, Hensel; Abh. k. Akad. Wiss, Berlín, 
1872 : 28 (in pnrt). 

1896, Holochilus, Thomas; Proc. Zool. Soc. London,: 
1020. 

1897, 

1912, 

Sigmodontomys, Allen; Bull. Amer. Mus. Nat. 
Hist. 9 : 38 (valid ns a subgenus). 

Oryzomys; Miller; Bull. U. S. Nat. Mus,,79 i 171 
(in part l. 

1917, Oryzomys, Elliot; A check list of the Mammals of 
North America Continent, etc. Publ. Amer, Mus. 
Nat. Hist. : 58 (in part). 

Type species: 

Mus ·sgu'amipes Brants, as designatcd by Miller 

(Bull. U. S. Nat. Mus. 79 

Distribution: 

180; 1912). 

Tropical and subtropical regions of South and 
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~entral Amcrica, from north Nicaragua to central Bolivia by 

thc cast; north and south of Venezuela and thc Guiana region¡ 

thc Amazonian basin; thc upper Parana basin, Paraguay and 

Misiones (Argentina), and the southeast of Brazil to the 
o 

parallel 30 • 

Cranial and dental characterRstates: 

Skull large, heavily built, 

somewhat elongated, specially in thc frontal and post-frontal 

region. Rostrum thick and relativcly deep. Supraorbital 

bordcrs strong and ridged, divergent posteriorward, extending 

over parietals as distinct temporal ridges. Zygomata rather 

slcnder, fairly expanded behind and convergent anteriorward. 

Nasals shórter than frontals, narrowing backward from their 

anterior part, and usually extcnding beyond thc jronto-prc

maxillary suture. Pronto-parietal suture forming an oblique 

angle at midline. Interparietal well developed. Zygomatic 

plate comparatively strong, higher than wide, its antera-post

erior width less than combined length of M1 and M2; its ant

erior border straight and vertical, and its upper anterior 

cerner rounded or slightly ·pointed. Antorbital foramen direct

ed forward and upward, vislblc when vicwed from abovc. Palate 

broad and long, extending backwards well beyond the posterior 

bordcrs of M3• Surface of the palate sharply grooved from the 

incisivo foramina posteriorward, with posterolatcral portions 

pitted and excavated as shallow fossae. Posterior bordcr of 

the palate rather wide and concave. Incisive foramina rclative

ly short, not reaching behind the lcvel of thc anterior borders 

of the ~11 . Bullae strongly built, only moderatcly inflated. 

Mcsoptcrygoid fossa broad; parapterygoid fossae rclativcly 

shallow. Lower jaw hcavily built. florizontal ramus vcry dccp 

antcriorly, but its lowcr border very obliquc and converging 
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• backwards towards thc alveolar line. Lowcr and uppcr 

rnasseteric crests fairly well marked, converging antcriorly 

to a point between the anterior border and the middlc of the 

M1• Symphysis low, the anterior median point of the lowcr 

diastema wcll below the level of the alveolar row. Coronoid 

process high, with an anterior border sloping obliqucly back

wards and upwards from the middle of the M2 . Capsular pro

jection of the incisor base distinct, but not forming a strong 

process. Sigmoid notch high and shallow, Condyloid process 

hlgher than coronoid process, and projecting backwards beyond 

the levcl of the angular process • 
. ' 

Upper incisors opsithodont, robust, ungrooved. 

Molars bread and robust, with moderate coronal hypsodonty, 

but with low crests. Molar surface bi-level, tending to be 

plane with advanced wear. Mesoloph and mesolophid wcll de

veloped, lower than paracone and cntoconid in modcrately worn 

teeth, free or united to mesostyle or mesostylid, respectively. 

Mesostyle very close to the paracone; mesostylid very close 

to the entoconid. Mesoflcxus and posteroflcxus rapidly 

transforrned into mesofossetus and posterofossetus, entoflexid 

and metaflexid into, cntofossetid and metafossetid, with wear. 

Paraflexus and metaflexus, mesoflexid and posteroflexid, wide 

and oblique in position, transformed into enamel islands in 

adult dcntitions. Hypoflexus and protoflexus of similar de-
. 1 · 2 3 

vcloprnent in M, but protoflexus usually absent in M and M. 

Procingulum of M1 broad, with antcrornedian flexus only present 

in vcry young dentitions, transformed into a wide anteromcdian 

fossetus after early wear; anteroloph widc and unitcd to para

style; anteroflexus only distinct as a narrow fold in unworn 

dcntitions. Protoflexid moderatcly developcd in ~11 , frcqucntly 

obsolctc in M2 and M3 . Procingulum of M1 with antcromcdian 
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~ flcxid only prescnt in unworn toeth, transformcd into a 

fossctid wita wear; antcroflcxid dccp in young dcntitions, 

rapidly transformcd into an antcrofossctid with wcar. Antcro

labial cingulum well developcd in M1, ~css so in M2 and M3. 

Third upper and lower molar usually only modcratcly rcduccd 

in size, and repcating with sorne simplifications thc pattcrn 

of the second molars. 

Inclüdc·d ·sp·e·c'ics: 

sgüamip·es and 'a'lfari (for diagnosis and 

subspecies, sce Hershkovitz, 1944.) 

Nectomys cf .· sgüamipes Brants 
. 2 

MLP 62.VII.27.95.d. : Left and right M1 ; left M; 

left M1 and M2 . All of them isolated, and belonging to a 

very young individual (Fig. 7B, D.). Found in association 

with specimens of Rei throdon auri tus (see page. ?/7 O ) , Akodon 

· cf. curs·or (scc pagc 1Lt1) and other rodents, in a bone con

glomera te probably rcprcsenting a set of fossil owl pellcts. 

Thc conglomerate was extracted from a rocky block which had 

fallen down from the Atlantic cliffs 5 Km north of Colonia 

Carnet (about 15 Km north of the city of Mar del Plata), 

Buenos Aires Provincc, Argentina. The cliffs at this point 

cxpose sediments of the'Miramar Formation, and this geologi

cal provcnance can be assumed for the fossils found in the 

fallen block. 

co·mmen·ts: 

The isolated tecth illustrated in Fig. 6B, D, bclong 

obviously to a single very young individual, with recently , 

cruptcd molar dentition. In thc collcction of the Brittish 

Museum of Natural History I did not find spccimens of living 

. Ncctomys of an equivalent young age. However, the spccimen 

BMNH 3.9.4.53 (Fig. 7A', C), and the illustrations of young 
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Fig. 7. Occlusal aapect o! upper and lower molar teeth of 

living and fossil Nectomys. 

A, Le!t upper a.nd left lower molara rows of Nectomya 

aguamipea, probably- N. s. aguaticua Lund. Fnirly 

young remale, mura. 3.9.4.53. Eugenheiro Reeve, 

B, 

Eapiritu Santo, Brazil. 

1 2 teft H a.nd M, and D, lcft M1 and M2 o! Uectomys 

cf. sguamipes.Brants, MLP. 62.VII.27.95.d. Miramar 

Formation, (Ensenadan stage, Middle Pleistocena), 

5 Km. north of Colonia CBJllet, Mar del Plata, Buenos 

Airea Province, Argentina. 
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dontitions in thc papcr by Hcrshkovitz. (1944 1 Fig. 4, S) 

allow comparison with our material. Thcrc is no reasonable 

doubt that the fossil specimcns bclong to N~ctomys, as they 

agrcc with all thc charactcr states of thc molar tccth of 

this genus, as described above. In size, thpy are only com

parable to N.~güamip~s, the different forras of thc other 

living specics; N, al'fa'ri, being much smaller. The available 

material docs not allow onc to believe that the fossil 

specimens could belong toan extinct species differcnt from 

·sgüa'niipes. But this possibili ty cannot be completcly ruled 

out, and it could only be ascertained by the further discovery 

of additional specimens showing other characters. A compari

son with .the different subspecies of N. sguamipes recognized 

by Hershkovitz (1944, · 1948) and Cabrera (1961) is out of 

place here, in view of the scarcity and juvcnile character 

of the fossil specimens, Suffice it now to cstablish the 

similarity of the lattcr with the living N. sguamipes, and 

to assert that it is highly probable that its rcmains belong 

to a fossil forro of this species. 

But thc striking point about these fossil specimens 

lies that they demonstrate a much more southern distribution 

of Necto·mys in the Ple is to cene than in Recen t times. The 

locality whcre they have bcen found is in the clase vicinity 
. . 

of the place where thc 38°parallel passcs, and the southern-

most recorded locality of the living sgtianiip~s is Porto 

Alegre, Brasil 0Icrshkovitz,· 1944), which is immcdiatcly south 

of parallel 30~. In a straight line, Carnet is· 1050 Km south

west of Porto Alegre. In view of the tropical and subtropical 

naturc of the prcsent distribution of Necto~ys, the occurence 

of a representative of this genus in the Middle Pleistocene 

of the southcast of Buenos Aires Province ~an be takcn asan 
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indication of a more subtropical climatc in thc Pampean 

rogion in Enscnadan times. The occurence of Akodon cf. 

cursor in association with the fossil Nc·ctomys sguamipcs, 

which I shall mention below (sce page 147) .is an addi tional . 
support for this infcrencc, as this spccics of Akod~n is also 

limited to a more northcrn and subtropical distribution in 

the living·fauna. Por additional reports of fossil' Nectomys, 

sec the note on pagc 3 7q . 
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TABLE 7. Measurements (in mm) of fossil 
and living· Nc·ctomy's· ·sgüami¡ie·s 
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, 7. 2. TRIBE AKODONTINI, Vorontzov 

The conccpt of akodont rodonts as a group of taxa 

of South American cricotids arosc fr.om the studics of Thomas. 

Both in intension and in cxtension, ho~evcr, it is still a 

rathcr vague taxonomic concept. I~ 1916, Thomas wrotc on 

thc taxonomic status of a group of relatcd species, which 

he distributed in scven different genera, namely ·zygo·don·tomys, 
. . 

Akodon, Thalp·omys, Thaptomys ,· Bo1o·mys ,· Chro·e·omys and 

Abrothrix. Subsequently, he added to the same group the 

genera Hypsimys and Del ta·mys. He recognized that other 
. . 

supraspecific taxa, as· Blarinomys; Geoxus, Notiomys, Chelemys, 

· Mi'cro·xus, Oxymyc·te·rüs and 1·e·n·oxus were also related to the 

above group. Osgood (1925) was probably the first author 

to revise Thomas' akodont genera, when he proposed to lump 

Notiomys, Chelemys and Gcoxus under a single genus Notto·mys, 

a contention which was critisized by Thomas (1927b). The 

rnonotypic genus Podoxymys was later added to the akodont 

group by Anthony (1939). A preliminary rcvision of the 

whole group which introduced the dcsignation of "akodont 

rodcnts", is dueto Tate (1932h). Tate's work, as his other 

rcvision of South American rodcnts, is a uscful and crireful 

historical and bibliographical review of the involved taxa, 

more than a rcvision based on a study of the actual collect

ions but unfortunatcly it did not rcsult in a clarification 

of the intcnsion of the concept of the group. He rccognizcd 

full gcneric rank to rnost of Thomas' supraspccific groups 

but he followed Osgood as regards N6tiomys, and he introduces 

the innovation of withdrawing from the akodont group 

Zygodonto-ys, which he placed (1932g) in the oryzominc (sic) 

group. 
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Thc next comprchcnsivc study of the wholc. group is 

duc to Gyldcnstolpc .(1932), who did not treat thc corrcspond

ing genera as a scparate group, but involvcs thcm in his com

prchensive conccpt of South American "s.igmodont rodcmts", 

which is equivalent to rny subfarni~r Sigmodontinae. Gyldcn

stolpe recognized full generic status to all the taxa of 

akodont rodents created by Thornas, and he contributed to 

afford rather complete definition of all of them. One point 

to emphasize here is that Gyldenstolpe agrced wit~ Thomas in 

postulating full generic rank to Notiom'ys, Ge·ox·us and ·chelemys. 

A thorough reappraisal of Thomas' akodont. genera 

carne with Ellerman (1941). He claimed that rnost of the genera 

crcated by Thomas in 1.916, and the la ter· Hypsirnys and 

· Del tamys may best be treated as subgenera of Akodon, He ex

cludéd ·zygo'dontomys in this lumping which he regards as a 

full genus related to Akodon. He, howcver, rctain~d Microxus, 

'Oxyrny'cterus ,· Leno·xus and Noti'om'ys as full genera, the lattcr, 

according to Osgood, including· ·Ge·oxus and ·cheTemys. Ellcrman' s 

balanced judgement and overall cxperience influenced thc work 

of subsequent authors, and his concept of the akodont group 

of genera is cssentially followed by Cabrera .(1961). 

Vorontzov (1959) coinéd the name Akodontini, for a 

tribc containing Ako'don (as· understood by Ellerrnan) 

Zygo·do·n·tomys ,· Micr·o·xus, ·Podoxymys, L'enoxus, Oxym'y'c te·rus, 

Blarinomys and Notiom'ys. As regards ·zyg·odo'n·tom'ys, Hershkovi tz 

(1962) did not hesitate in withdrawing it thoroughly from any 

rclationships with thc akodonts, and placed it in his 

phyllotine group, closc to Calomys. 

Hoopcr and Musser (1964) in thcir discussion of thc 

·bearing of phallic rnorphology in the interrclationships bc

tween cricctids and allied genera, arrived at thc conclusion 
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1tnat Oxymyctcrus is distinct enough in the charactcrs of 

tho glans pcnis as to support thc rccogntion of an oxymyc

tcrine group distinct from the akodont group, althotigh 

allied to it. Morcovcr, they stated that Notiomys stands 

as apart of Akodon as docs Oxymycterus, that Zygodontomys 

is anncctcnt betwcen akodonts and oryzomyines and not closer 

to the phyllotines as claimed by, Hcrshkovitz and that Calomys, 

and especially Eligmodontia, are to be placed ncar Akodon. 

Many of the conclusions of these authors havo been serio~sly 

objected to by Hershkovitz {1966) on methodological grounds. 

He says that phallic evidcnce coming from a too narrow sample 

of taxa, cach of them represcnted by a few individuals, 

should not be the basis for introduc~ng majar changos in a 

picturc of intergeneric relationships which is based on a 

complex of character states from differcnt organ systcms 

anda large number of genera. Hershkovitz, howcver, followed 

Hoopcr and Musser in splitting the oxymycterines, (including 

oxymyctcrus, Podoxymys, Lenoxus and Abrothrix, Microxus he 

considcrs to be a synonym of Abrothrix) from thc akodo~t 

group and he gives a precise morphological definition of the 

oxymycterine group. A furthcr basis for thc splitting of 

Oxymyctcrus from the akodonts scems to be providcd by its 

specializations on the stomach and intestinos for an insect

ivorous diet, as illustratcd in thc dctailed studics of 

Vorontzov (1967), (sce also Tullberg, 1899; Echave Llanos 

and Vilchcs, 1964). However, thc anatomy of the digestivo 

systcm is only known in a few genera of this group, and no 

definite taxonomic conclusion can be allowed from fragmcntary 

cvidcnce. 

To complete the picture of thc status of the Akodont

ini, I must mcntion that Massoia and Fornes (1967) havo 
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proposed a now genus, Cabreramys for a group of specics of 

Akodon whic~, in a scnse, thcy allegc to be transitional 

bctwecn akodontinc and phyllotine cricctids, 

Thc Akodontini are therefore onc of thc most 

obscurc groups of South American rodents. There is agrcc-
' 

mcnt ncithcr as to its extcnsion (v.i, Zygodontomys), to 

thc rank to attribute to their diffcrcnt supraspccific 

groupings, nor even as to its unity as a suprageneric group. 

This situation is obyiously dueto the lack of cxtensive 

comparative studies and to the failure of the various authors 

to draw conclusions from the partial evidence, 

Although I am convinced that wo are far from the 

goal of achieving an acceptable knowledge of this group, I 

hope that certain conclusions at which I have·arrived in 

studying sorne of thc akodont genera can serve to improve our 

knowledge of this complex of sigmodontine rodents. 

First are the results of chromosomcs studies under

takcn by the present author and his associates. They demon-

s trate tha t species of Akodon ,· ·nolomys ," Abr·othrix and 

Oxymycterus (Fig. 8) share an ovcrall rcsemblancc in their 

karyotype make~up (Bianchi, Reig, Malina and Dulout,· 1972; 

and Reig and Spotorno, unpublished data for Oxymycterus} but 

that Zygodontomys stands quite apart from the former (Kiblisky, 

Lobig and Rcig, 1970). The first group is characterizcd by 

a karyotype of no more than 56, mostly teloccntric chromosomes~ 

The latter is exceptional for mammals, but close to tho 

Oryzomyini (Oryzomyini (Kiblisky, 1971), in having a karyo· 

type of 84, mostly subtelocentric chromosomcs. This rcsult: 

is strongly suggcstive of the unity of oxymycterine and ako

dontine genera in a single group. (Oxymyctcrus and Akodon· 

olivace~us have vcry similar chromosome complemcnts), and 
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of thc splitting of Zygodontomys from thc Akodontini. Thc 

chromosomic evidence, howevcr, is not so conclusivo as to 

place Zygodontomys close to thc Oryzomyini as also suggested 

by thc results of lioopcr and Musser, and I prcfer not to 

innovate hcre and to kecp it within the Phyllotini, as pro

posed by Hershkovitz (1962). 

Second are the rcsults of the systcmatic survey of a 

grcat part of the spccimens of Akodontini in the Dritish 

Museum (Natural History) and in the collcctions of scveral 

North and South American museums. Thesc studies reinforcc 

many of the ideas of Ellcrman as regards subgeneric recogni

tion to a great deal of thc supraspecific taxa treated by 

Thomas as full genera. However, I cannot agree with all the 

rcsults of Ellerman. The genera of Akodontini" here recog

nized are those listed in Table II. The reasons for the 

rcarrangement are given under the corresponding genera, in 

the following taxonomic part. However, I shall not discuss 

hcre ali the genera, just because only a part of them are 

rcpresented in thc material. But the only point not discuss

cd bclow which must be explained is connccted with Notiomys 

and its relatives. From my studies of the typcs and series 

of specimens referrcd to this group in the British Muscum, I 

concluded that Osgood went too far as a lumper, and that not 

thrcc, as claimed by Thomas, but two genera must be disting

uished here. Thesc are Notiomys (inlcuding Geoxus) and 

Chelemys. The differcnces between both are as great as the 

diffcrences betwecn Akodon and Oxymycterus, and I did not 

find any cvidence of an intergrading series of forros bctwecn 

thc two, if the skull and teeth are carefully sttidicd. 

As it is oftcn thc case, the asscssment of thc extension 
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Fig. 8. Karyotype oí Oxymycterus ru:!us, male individual- f'~a . · 
. . . 1Zl 

11Baliza San Andrés", Partido de Genera1 Pueyrredón 
. . ~ 

Buenos Aires Proyince, Argentina. Froo bone tnarraw • 
. . 

Giemsa stain. 
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· of the concept of thc ti·ibo Akodon tini procedes the achicvc

mcnt of a clear cut intensional dcfinition of this taxon. 

To arrive at this definition it would be ncccssary to complete 

a rcvision of the wholc group and of other relatcd groups. 

Howcver, one can approach such a defintion for a few charac

tcrs: "Sigmodontine cricetids of small to medium size, with 

omnivorous to insectivorous digestivo systcrn, usually with-. 

out specializations for plant feeding. Molar tccth subhypso

dont to mesodont, crestcd, terraced or secondarily plano; 

mesoloph and mesolophid reduced or vestigal when present, 

often fully or partially coalesced with paraloph or entolophid 

and only shown as terminal rernnants usually united with meso .. 

stylc or mesostylid. Posteroloph coalcsced with metaloph · 

and posteroflexus usually obsoleto. Zygomatic plate littlc 

to moderately developed, never very high and strongly project~

ing befare the antorbital bridge. Incisivo foramina usually 

reaching backwards beyond the anterior plano of the M1• 

Palate bread, short to moderately long." 

The Akodontini are indeed more advanced than Ory

zomyini, and thcy are quite probably a group directly derivcd 

from the latter. Sorne of them bccame rather specialized for 

an insectivorous diet, and they did not invade specially the 

hcrbivorous nichos, which were particularly cxploited by 

thcir probable derivativos, the Phyllotini. Although most 

of them are inhabitants of open land·and they are found only 

occasionally in forest habitats, sorne of their genera, 

specially Blarinomys, Notiomys and Chelemys, exploitcd thc 

subterranean-insectivore niche, and might be considered as thc 

South American countcrparts of the -m<>-±-ea .S~. 
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7.. 2. 1. Genus Bolomys, Thomas. 

There are sevcral spccies currently placed in, or 

originally described as Akodon which have been thought of as 

more closely related to Zygodontomys. Sorne other spccies of 

the same group have been latcly t·ransferred to an alleged 

new genus. 

The first move in this dircction was probably Tate's 

(1932g) action in referring the South Brazilian., "Hesperomys" 

arvi'cu1oides (Wagner), a species currently classified as a 

typical Ak6don, to the genus Zygodontomys, to which he also 

assigned., as previously suggested by Thomas (1902)., Mus lasiurus 
. -

Lund and "Hesperomysº b'rachyurus Wagner, also from Brazil. 

Hershkovitz (1962)., in a provisional revision of 

·zygodo·ntomys., grouped several Brazilian and Paraguayan nominal 

forms under ·z.· la~itirus with tentative subspecies recognition 

to sorne of them., as ·z.1. lasiurus (Lund), Z.1. fuxinus (Thornas), 

Z.1. pixuna Moojen, Z.1. brachiurus (Wagner)., Z.1?. lenguarum 

(Thomas) and Z.l?. tapirapoarus J.A. Allen. This group of 

specics is called by 1.hd.m "Southern Group" of Zygodontornys, 

as apposed to a "Northern Group" represented by the typical 

"Z. brevicaudaAkodon aroiculoides is maintained in Akodon. 

However, Hershkovitz does not secm to be quite certain about 

tho systcrnatic position of this group of species when he 

statcs that "Zygodontomys is an annectent form between phyllo-

tine and akodont rodents, (:202)", and befare: "No sharp line 

can be drawn between Zygodontomys and the nominal specics 

Akodon varius Thomas, A. arviculoids Wagner and A.obscurus 

Waterhouse"., (:201). Following his own data, it is clear that 

the more "Akodon likc" forms of Zygodontomys are those he put 

in his "Southern Group". As regards "A". obscurus, in studying 

... 
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~pccimcns assigned to this spccics from S.E. Buenos Aires 

Province, I had the occasion to compare then with specimcns 

of Z. lasiurus pixuna, and I found so many rcsemblanccs in 

skull and dental mo1phology, that I did not hesitate in plac

ing obscurus in Zygodontomys (Reig,· 1964;. 

In fact, andas I shall demonstrate later, most of 

theso taxonomic statements carne from·a misinterprctattion of 

th~ limits of Zygodontomy~ on onc hand, and Akodon on thc othcr. 

Actually, thc involved spccies does not belong to any of them. 

This was partially, but incorrectly grasped by Massoia 

and Fornes (1967), when they erected the then new gcnus 

Cabreramys with "Akodon" obscurus Waterhouse as the type-species, 

and including Akodon benefactus Thomas and Akodon lenguarum 

Thomas. These two species had been recognizcd ~y Thomas (1898, 

1918) as closely related to A. obscurus, as it was A. dolores 

(Thomas 1916), a species not discussed by Massoia and Fornes. 

These author~ failed to recognize that if obscurus, benefactus 

and lenguarum are to be grouped in a genus different from 

·Akodon, and Zygodontomys, the extension of this distinct genus 

should be broadened to include the whole ''Southern Group" of 

Hershkovitz' Zygodontomys as well as othcr Brazilian and Andean 

forms. They also failed to realize that it was not necessary 

to propase a ncw name for such a genus, as in the same group 

should also be included the Peruvian specics "Akodon" amoenus, 

which Thomas (1916) made the type-species of Bolomys. 

Apart from the type-specics,Thomas crected Bolomys to 

include also A. albiventcr and A. berlcpschi also from thc 

Andcan highlands. Morcover, in 1918 he creatcd the species 

Akodon lactens from the mountains of N.W. Argentina. He later 

rcfcrred lactens to Bolomys together with negnito, a form from 

thc highlands of Catamarca (Thomas, 1926a). The possibility 
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'of a close conncction between Bolomys and forms rcfcrrcd by 

Massoia and Fornes to Cabroramys, was actually anticipatcd 

by Thomas himself when, commenting on spccirnens of "Akodon" 

lcnguarum found in Carapari, Bolivia, he held that the latter 

is linked wi th A. obscurus and A.· b'enefactus by i ts proodont 

incisors, adding: "The buffy•washed A. lectens and orbus 

also have this character, and no doubt belong to the same 

group" (1925: 579). Akodo.n orbus had been crea ted by him in 

1919, as a form allied to lacteus. 

Bolomys remained, however, as a dubious taxon and, 

in fact, it was a cornpound genus since the beginning. It is 

now easy to demonstrate that ~lhiventer and its allied (and 

probably conspecific, see Thomas, 1902) bcrlepschi do not be

long here. The composite nature of Bolomys was broadened by 

Tate (1932h). Tate included in.Bolomys, apart from the species 

assigned to it by Thomas, fouj other species of Andean akodonts: 

A. andinus Philippi, go~~ei Thomas, orbus 1homas and jucundus 

Thomas. Osgood (1943) was struck by the heterogeneity of the 

whole group. He rernarked that the·skull of andinus (including 

gossei and jucundus) showed sirnilarities to that of albiv~nter, 

"but it is widely distinguishable from that of lactens." He 
adds that andinus (and impliedly albiventer and berlopschi) 

is better retained in Akodon, and he concluded that Bolornys 

must be held for redcfinition "as to its lirnits and perhaps 

also as to its validity" (1943: 179). 

I had the oportunity to examine thc typc specimens 

and original material of rnost of thc involvcd taxa and I have 

arrived at the following conclusions: 

1°) Bolomys, as redefined on the basis of its type

specics Akodon arnoenus, is a good and distinctivc genus; 

2°) Akodon amoenus and Ako'don obscurus are closely 

l.. 
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·rclatcd and inseparable at the gcneric level; thercforc, 

Cabrcramys Massoia and Fornes 1967 is a junior synonym of 

Bolomys Thomas· 1916; 

3°) Akodon ~lbivcnter and.A. bprlepschi do not be

long to Bolomys and they are closely related to Akodon andinus; 

4°) A. lactens (including negrito, orbus and 

1cucolim·noeus, sce Cabrera,· 1957-62) is a well differentiated 

species of Bolomys. 

5°) Hershkovitz "Southern Group" of Zygodontomys, as 

well as Akodon arviculoide~ are also to be included undcr 

Bolomys. 

Thus Bolomys is a broadly distributed and polytypic 

genus of akodont rodents. Moreover, the fossil material demon

strates that it was already differentiated by Pliocene times 

and that it had fossil relatives now extinct, (see bclow). 

Dueto the composite nature of Thomas' concept of 

Bolomys, his diagnosis (Thomas, 1916) is now misleading and 

insufficient. Massoia and Fornes' characterization of 

Cabrcramys is, moreover, rather vague and somcwhat contradict-· 

ory. Therefore, a new amended descriptivo account of thc 

characters of thc genus is badly necdcd. In the following 

formal description I include the formal taxonomy rcsulting 

from the discussion, and shall provide a description of the 

skull and dental characters thereby supporting thc identity 

of Bolomys as a genus. 
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Genus. BOLOMYS, Thomas 1916 

BOLOMYS, Thomas, Ann.Mag.Nat.Hist. (8), 18: 339 
(in part). 

BOLOMYS, Tate, Amer.Mus.Novit.Nr. 582: 2, 22 (in partJ. 

AKODON (BOLOMYS), Ellerman, The families and genera of 
living rodents, II: 415 (in part). 

AKODON (BOLOMYS), Cabrera, 

ZYGODONTOMYS, Hershkovitz, Fieldana,Zool. 46:206 
(in part). 

ZYGODONTOMYS, Reig, Publ.Mus.Munic.C.Nat.Trad.Mar del 
Plata 1: (in part). 

ZYGODONTOMYS, Roig, Physics, 25: 208. 

CABRERAMYS, Massoia and Fornes, Acta.Zool.Lilloana, 
23: 418. 

TYPE SPECIES - Akodon ~-oertus Thomas 1900, by original 
designat1.on. 

INCLUDED SPECIES .. Bolo'mys ·amo·enüs, 1actens, obscurus, 
· Tasiurus,· scagliarurn, n.sp. bona

parte1., n. sp. 

KNOWN DISTRIBUTION .. Grasslands and scrublands of temper
atc South America, from the south of 
the Pampean region in Argentina, north 
into the Chacoan region of Paraguay 
and Bolivia, the savannas of South
Eastern Brazil, west into the Andean 
and the caatingas regions of Ceara 
highlands, "Sierras Pampeart's", of Peru, 
Bolivia and Andes and northwestern 
Argentina. 

GEOLOGICAL DISTRIBUTION ... Upper Pliocene (Monteherrnosian) 
to Recent, 

CRANIAL CHARACTERS ... Skull moderately heavily built, with 

a bread brain-casc, a short occipital region anda moderatcly 

or slightly elongated rostrurn markedly ·tapcring forwards in 

lateral view. Upper profile of thc skull gradually sloping 

forwards from the middle of the parietals. Zygomat~·moderatcly 

cxpanded, convergent anteriorly; widest distancc betwcen them 

lcss than length from posterior border of nasals to anterior 
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.bordcr of interparictal. Nasals shortcr than frontals, thcir 

anterior borders wcll posterior to the lcvel of thc anterior 

bordcr of the incisors, and never produccd forwnrd to forma 

trumpct; their posterior border usually.not cxtcnding beyond 

the fronte prcmaxillary suture. Frontals rather long, with a 

moderately narrow interorbital region. Supraorbital region 

posterior to the interorbital constriction slightly convex 

in cross-scction, with divergent sidcs, the borders not bead

ed but forming slightly marked supraorbital ridges continued 

by incipient temporal ridges. Pronto-parietal suture cres

centic in outline. Parietals short, thcir lcngth in the mid

line less than half the length of thc frontals, cxtending 

anterolaterally by means of elongated spines between frontal 

and temporal. Interparietal m~derately to greatly rcduced 

anteroposteriorly and transversely. Zygomatic plato rather 

strong, with ,lateral surface plano; its anterior border des

cends abruptly and it is usually partially perpendicular to 

the diastema; its upper cerner is roundcd. Incisive foramina 

rather short, shorter than diastema; their posterior border 

pointed and passing beyond the anterior border of the first 

molars, but not rcaching the level of their protoco~es. Post

erior palatal rcgion moderately long and slightly wide, the 

median posterior border of palatines slightly bchind thc post

erior plane of the third molars. Distanco betwcen inner 

borders of first molars slightly wider than the lcngth of tho 

first molars. Palatal surface slightly pittcd, with shallow 

and narrow lateral groovcs and without a median ridgc. Meso

ptorygoid fossa narrow, its width nt thc anterior base of the 

pterygoid processes as wide as thc narrow paraptcrygoid 

fossac. Bullae moderately small, its anteroposterior lcngth, 
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vlcss tubcs, clcarly lcss than alveolar lcngth of molar 

rows. Mastoids modcrately inflatcd. Occipital rcgion short, 

its posterior outline truncated when viewcd from lateral 

aspect. Mandible moderately strong. Symphysis not much 

upturned, its antero-superior point not reaching thc lcvcl 

of the alveolar row. Height of thc horizontal ramus at the 

middle of the M1 equal or slightly larger than diastcma 

lcngth. Lower massetcric crest smooth, but clearly developed, 

reaching forwards the level of the anterior border of M1 , 

but not going beyond this level. Uppcr masseteric crest 

short and moderately developed. Coronoid proccss wcll do-
. . 

veloped, not projected far backwards, its anterior border 

oblique and moderately upturned. Condyloid process high, 

elongated, slightly projected backwards. Capsular projcction 

of the incisor base well developed, its central point lying 

behind the middle of thc sigmoid notch. Angular process 

moderately deep and blunt. 

DENTAL CHARACTERS: Upper incisors protodont to 

orthodont, never opisthodont or grooved. Molar rows parallcl

sidcd. Molar mesodont, tcrraced in modcrately worn state, 

planate with advanccd wcar, relatively broad and robust, 

moderatcly lophodont and involuted, M1 four-rooted. Upper 

molars with thc lophs almost completely transversal, thc 

individual cusps of cach sido almost completely opposed, the 

lingual oncs only slightly anterior to thc labial ones. M1 

and M2 usually trilophodont, tho lattcr secondarily bilopho

dont in worn tccth. Mesoloph usually complotely coalesced 

with paraloph, and metaloph united to posteroloph, so that 

the postcroflexus is alrnost completely absent in moderately 

worn tccth. Paraflexus and meta flcxus moderatoly dircctcd 
'-' 
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Fig. 9. Skulls or Akodont rodenta. Left row, lateral view, 

right row, dorsal view. 

A. Bolomys arnénus. Male. BMNH 1.1.1.12, Sangero, 
Puno, Peru. 

. -- ... 

B. Akodon andinus Philippi. Female, type oí Akodon •. 
gossei Thomaa, N.M.N.H. 98.3.21.5, Puente del Inca, · · 
Mendoza, Argentina. . . 

c. Akodon albiventer Thomas. Male, BMNH 21.11.·1.51, 
Sierra de Zenta, Jujuy, Argentina. 

D. Bolomya obscurus Waterhouse, Lectotype, BMNH 55. 
12.24.161, Maldonano, Uruguay. 
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.. backwards, hypoflcxus and protoflcxus slightly dircctcd 

forwards, but the oppositc flexi do not altcrnatc with cach 

other. Entcrostylc and enterolpph normally absent. Meso

stylc often prescnt in M1 and M2 free or unitcd with a short 

and wcak lingual remnant.of thc mesoloph when it is prcsent. 

M2 usually longer than wide. M3 reduced in sizc, bilopho

dont or cylindriform in rnoderatcly worn teeth. Procingulum 

of ~1 simple, transverso or rnoderately oblique in position, 

transversely elongated and subeliptical in outline, connectcd 

to the protocone through an anteroposteriorly oriented or 

slightly oblique anterior rn~re; protostyle and antcroflexus 

norrnally abscnt; anteromcdian flexus absent or very slightly 

indicated. Protoflexus of M2 - M3 very weakly developcd in 

moderately wotn teeth, absent with further wear. Lower 

molars with lingual cusps somewhat anterior to the labial 

ones; metalophid usually transverse, entolophid and postero

lophid more oblique in position. Mesolophid remnants and 

mesostylid usually absent. Ectolophid normally absent in 

M2 and M3 , very rarely.present, but ncver wcll developed in 

M1• Ectostylid sometimes present in M1 and M2, more rarely 

in M3• In M1 and M2 hypoflcxid bread and transvorse in 

position, mesoflexid moderately directed obliquely forwards; 

posteroflexid well developed, rather transverso in position 

in M1 and M2, absent in moderatcly worn M3, ncvcr dirccted 

backwards in M2. M1 tetralophodont, with a simple, ovate 

procingulum defined by usually shallow metaflexid and proto

flexid; anteroflcxid completely absent, protostylid very 

rarely, and antcromedian flexid normally abscnt. M2 tri

lophodont, longer than wide, wi~h protoflexid vcry roduced 

in scarccly worn tecth, completely abscnt in moderatcly worn 
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-stntc. M3 about thrcc fourths thc lcngth of M2, wi th 

protoflcxid cornplctcly obsolcte, bilophodont and sigrnoid 

shapcd in modcratcly worn teeth, 8-shaped with more advanced 

wcar. 

DISCUSSION ·- That Akodon albiventer is more close

ly rela tcd to Ako·don ·an·dinus than to spccies of Bolornys is 

obvious from Fig. 9. Thcsc two specics sharc in cornrnon a 

broad brain-casc, enlarged bullac, nasals and prernaxillac 

produced forward over the incisors; incisors slightly opis

thodont, zygornatic plate rather weak and low, nasals as 

long or slightly longer than frontals, projecting bchind 

the fronto premaxillary suture, wide interorbital region, 

mandiblc without a strong capsular projection, to mcntion 

thc most noticeable features. In all these charactcrs 

· ·alhiv·e·n·ter, as well as· ·andinus are qui te dis tinct from 

· B'oloniys as represented by the type spccies, B. amoenus. In 

most of these charactcrs, they agrce with such ~typical 

· Akodon as A.· b'olivie·n·sis, thc type-species of thc genus 
rz zo 

(Fig. ~). They .differ from those of holivic·nsls and its 

close relativcs only in the enlarged bullac, but thesc can 

hardly be a basis far gencric distinction, at lcast at thc 

degrce to which the difference is shown. All seems to in

dicate, therefore, that Thomas was wrong in placing albiventcr 

(and his closcly connected allied berlepschi, seo Thomas, 

1902) in the same genus (Bolomys)with a~oenus, andinus, 

gossci and jucundus (which Osgood, 1943~ convincingly took 

as a single species: andinüs). As for the validity of 

Cab~c~amys, I could not find any basis to separate Akodon 
. . 

óbscurus (the type-species of that alleged new gcnus by 

Massoia and Fornes' dcscription) from Akodon amocnus (thc 
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_typc-specics of B6lomys by Thomas' original dcscription) 

at the generic levcl, Fig:fo and Fig. 11 allow compnri

son between thc skull and dental morphology of thc typc 

and rcpresentative specimens of both. A. obscurus agrces 

witli ámo·enus in such typical and distinctive characters as 

thc procumbcnt incisors, the short nasals and parictals, 

the presence of parietal "horns", the rctracted anterior 

nasal bordcr, the tapering of thc ·rostrum, the shortness of 

the occipital region the strength of the zygomatic plate, 

the shape of thc incisive foramina, the simplification of 

the molar pattern, the depth of the ramus and the develop

ment of the capsular projection of the mandible. Differ

enccs which can be .found in relative depth of the incisors, 

backwards extension of the incisivo foramina, etc., are 

certainly less significant and are to be attributed to 

spccies distinction. As here redefined, Bolomys appears as 

a very distinctive genus, easily separable from Akodon and 

Zygodontomys, two genera with which it has bcen repeatedly 

confused. Actually, clase rcsemblances with any of those 

genera is based in misidentifications, and the three genera 

becomc more casily distinguishable as soon as the rcdefini

tion of Bolomys allows onc to identify various. species 

currently now classified as Akodon and Zygodontomys as be

longing to it. 
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.1.2.1..1. · Thc living spccics of Bolomys 

As here conccivcd the genus· Bolomys compriscs 

scvcral low-land and high-land specics of akodont rodcnts. 

At first sight, it is clear that there are many more namcs 

available for such species than the actual number of spccies 

that exist. 

A conclusive asscssment of the living species of 

Bolomys will probably only be possiblc in the future, aftcr 

a careful revision of all the material available at present, .· 

further collecting, and the consideration of other biological 

and ecological data so far alrnost completely ignored. It is 

both possible, and convenient, however, to attempt a prclim

inary elucidation of the confusing array of the different 

nominal taxonomic cntities which exist in connection with 

this genus. 

From the species assigned to Bolomys by Thomas, 

only amoenus, lactcns, orbus and negrito rernain far consider

ation. The type specimen of B.· ·a·mo·e·nus comes from the Rio 

Colea, north of Sumbay, sorne 100 Km. west of Titicaca Lakc, 

in South Peru. Three other specimcns in the British Museum 

(Nat. Hist.) which are indistinguishablc from the type, 

come from the same general region, anda fourth, also insep

arable from the~lattcr, is labelled as coming from 

Huarconda, probably Huaraconda, which is sorne 300 Kms. north, 

in Cuzco. B. amoenus is a high-land form from the Peruvian 

"Altiplano" and it is the smallest of the known spccics of 

Bolomys. The three other nominal specics come from north

wcst Argentina. B. lactens was originally describcd (Thomas, 

1918) from one spccimcn from Leon, Jujuy, the "Sierra Pam

peanas" at 1500 rn.a.s.1. Spccimens from furthcr south, 
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Ventral view of palatal region of skull in two species · 

o! Bolomyn. 

A. Bolor.iys ampnus Thornas, BMNH 1.1.1.12, Sangero, 
Puno, Peru. 

B. Bolomzs obscurus Waterhouse, lectotype, BMNH 55.12·~ _ · 
24.161, Mal.donado,. Uruguay. 



i 

\ i 
t 
l 

131 



·132· 

Fig, 11. Molar teeth or Bolomya. Upper row, left upper molar 

oeries. Lower row, lett lower molar series. 

A, Bolomyo obocurua Waterhouse. Lectotype, BMNll 
55.12.24,161, Maldonado, Uruguay. 

B. Bolomye obscurue Waterhouse, type spccimen ot 
Akodon benefnctuo Thomas, BMNH 16.10.3.35, Boni
fncio, Gunmini, Argentina, Prov. de Buenos Aires, 

C, Bolo~ys nrnOenus Thomns, type spccimen, B.M. 0.10. 
1.77. Rio Colea, North of Sumbay, Peru. 

D. Bolomya nmoenus Thomas, BMrnl 22.1.1.97, Hua.rcondn, 
Poru, ( 
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•'.t'utucuman, werc latcr referred to it (Tltomas, 1926b). 

B. orbus was bascd in materi~l from Chumbicha, Catamarca, 

closcly allied to láctens (Thomas,· 1919), and B. negrito 

was crcated for a fcw dark specimens ~rom the Aconquija 

range, in Tucumán (Thamas,· 1926a). The validity of orbus 

·and ·n·egrfto as regards Ta·ctens is dubious. Both agree wi th 

lac·tcns in size, acccn tua ted proodon ty and long dias tema, 

and they are distributed in the same general region. Thomas 

himself suspectcd that ·ne·gr·ito was nothing else but a "dark 

or semimelanoid race of Ta·c·te·ns" (1926b: 605). Gyldenstolpe 
. . 

(1932:· 119) probably misinterpreted this passage and suggest-

cd that rieg~ito might be a rnelanic variety of albiventris. 

Cabrera 0961: 454) included both h~~rito and orbus without 

any hesitation in the synonomy of Ako'don Tac·tens li:a.ctens. 

Moreover, he recognlzed Ako·don lác·tens leu'colimnaeus as 

another sub-specics, based on his· Akodon leu~oli~naeus 

from the highlands of Northern Catamarea. 

Cabrera (1961) expressed the suspicion that the 

f orms grouped by him under· ·1a·c·tehs migh.t merely be southern 

subspccies of ·a·m·oe·nüs. Al though I ten ta tively accept 

Cabrcra's arrangement of the forrns he refers to lactens, I 

believe that it is almost certain that a·m·o·e·nus and Ia'c·tens 

are distinct biological specics. Thcy show clear cut 

diífercnces in size, rnorphology of thc cheek, teeth, incisors 

procumbency, and diastema length. In fact, lactens looks 

like a well differcntiated and rather specializcd specics 

which cxaggerated, in a sensc, sorne of the morphological 

distinctions found in other species of the gcnus. Sorne of 

their charactcristics seem to represent specializations for 

a more fossorial life. TherQforc, from the forms refcrred 
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-to Bolornys by Thornas, only arnocnus and lactcns are likcly 

to stand as valid specics. 

Massoia and Fornes recognizcd A. obscurus Water· 

house and A. be·ne·fac·tus Thomas as distinct spccics and they 

also acceptod in his allegod new genus ''A''. longuarum 

Thomas, though casting doubts on its validity as a full 

species. · Ako'don· ohsc'u'rus was originally based on specimens 

from Maldonado, Uruguay, collected by Darwin and described 

by Waterhouse {1837). I have examincd the lectotype design

ed by Thomas (1927) and several specimens from differcnt 

localities of Uruguay and one from Goya, Corrientes, 

Argentina, which preved to be inseparable from the type 

specimen. It must be mentioned, however, that the latter 

is atypical in having a concavc anterior border of thc 

zygomatic plate (Fig. 9D), a feature which· is certainly to 

be considered asan individual variant without taxonomic 

significance. Bolomys obs·cürus is a spccies easily dis ting · 

uishaóle from· ·a·moe·nüs and 1a·c·te·ns in size, fur colour and 

scvcral charactcrs of the skull which I shall summarize later. 

'"Ako'don" b·e·n·e·ra·c·tus was based in spccimens from 

Bonifacio, Guamini, West Buenos Aires Provincc (Fig. 12J). 

Massoia and Fornes referred to its specimcns from othcr 

localitics in the Wcst and North of Buenos Aires Province, 

Cabrera (1961) and Crespo (1966) trcatcd benefictüs as a 

subspecies of ·oos·curüs. I have compared the type specimcns 

and representative series of obscürus and b'cncfa·ctus in the 

Bri tish Museum (Nat. Hist'.) and I havc becn unablc to find 

any signíficant difference eithcr in morphological features 

or in sizc between them. I concludc that obscurus, as re- -

prescntcd by the Uruguayan material, and bencfactus are 

1 

'.I 
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Skulls in lateral view of opecics of Bolomys,. Akodon 
and ZyBodontomza. 

• 
A. Akodon dolorea, MD.le, Type apecimen, BMNH 16.1.6. 

38. Villa Dolores, Cordoba, Argentina. 

D. Akodon cursor, Fectale, BMNU 66.1874. Puerto 
Oiseln, Misiones. 

c. 

D. 

E. 

a. 

u. 

I. 

J. 

K. 

t. 

Akodon boliviensia tucumanensia Thomas, Type 
specimen, !emale. San Miguel de Tucuman, Arsen
tina, BM.NH 0.7.9.13. 

Zygodontomys thomasi Allen, Female, BMtnt 14.9.1. 
60. El ~Tompillo, Carabobo, Venezuela. 

Zygodontomya microtinus Thomas, Female, type 
specicen, BMNH 66.8.11.10. Surinam. 

Akodon varius varius Thomas, Female, type apeci
men, B~J~H 2.1.1.67. Cochabaoba, Bolivia. 

Bolomya laaiuruslasiurue Lund, Topotype, B.M. 88. 
1.9.4. Lngoa Santa, Brazil. 

Bolomys lasiuruo fuscinus Thomaa, Male, Type 
apecimon, BMtm 97.4. 1 .3. Marajo. 

Bolornys ncagliarum, Male, FCM 1399. Arroyo Corr
ientes, w. o! Mar del Plata, Buenos Airen Prov., 
Argentina. 

Bolomys obscurua Waterhouse, type specimen o! 
Akodon benefactus Thor.ias BMNH 16.10.3.35, Male, 
Boni!acio, w. Buenos Airea Province, Argentinn. 

Bolomys lnctens Thomas, Fer.iale. Type specimen, 
BMNli 18.1.1.37. Leon, Jujuy, Argentina. 

Bolo:*s lensurnrurn Thomaa, Type 6pecimen B~"M. 98. 
5.14~. Waikthlntingr.ia:,alwa, northern Chaco, 
Paraguay. 
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~onspccific. It is to be notcd, howcvcr, that Massoia and 

Fornes found significant size diffcrcnccs betwecn bcnefactus 

and the specimcns of ob~·curus thcy studicd. Thcse authors 

rcported a fcw mcasurcments based on a samplc of 19 (for 
. 

extcrnal characters) and 8 -.· l O (for skull charactcrs) in-

dividuals from Miramar rcferred to ohscurus, anda samplc of 

S ~ 7 individuals from two different populations of bencfactus. 

In spite of statistical tests of significancc not being 

givcn, the data seem to indicate significant differences 

for severa! variants. It is óf interest to realize, in this 

connection, that the lower molars of specimens from Miramar 

illustrated by Massoia and Fornes (1967: Fig.· 10) show dis

tinctly a mesolophid remnant anda mesostylid in 4 out of 5 

individuals (the sixth in the Table has the molars too 

worn off to check for this feature), whereas such structures 

were not found in theftabretamy~'of Uruguay and Bonifacio 

cxamined by me. 

In view of these conflicting results, I examined 

thc hypothesis that the typical obs·curus and benefactus are 

conspccific, but that the populations of S.E. Buenos Aires 

Province referred to ·obscürus (Reig, · 1964, · 1965; Fornes and 

Massoia,· 1965; Massoia and Fornes, 1969; Bianchi et al, 1972) 

may representa different geographic racc, or even a distinct 

as yct undcscribed living species. Unfortunatcly, I have 

becn unablc to obtain samples large cnough from thc thrcc 

arcas involved so as to arrive ata conclusion statistically 

soundly based. However, the material seems to indicate a 

clcar cut distinction from the Bolomys obscurus of S.E. 

Buenos Aires Provincc (Figs. 13, Table 8), and the diffcr

cnccs found are of thc dcgree which usually reflect only 
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Fig. 13. Scattergr~s o! measurements or molar teeth in 

epecies or Bolornys and Dankom¡s. 
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~pccies distinction among akodont rodcnts. Thcrcforc, I 

distin.guish thc Southern form as"Bo1omys scagliarum (l) 

n. sp. (Typc FCM. 2036), ·a short diagnosis oí which will be 

providcd latcr (Page r51 ). Thc formal dcscription of this 

ncw living spccies will be provided elsewhere.( 

'· Bolb'mts· s·c·::t'gTi'ti'rum is one of the largest species of Bolomys, 

and it is only comparable in size with Bolomys lactcns 

from which it differs in the lcss simplified molar tecth, 

shorter diastema, strongcr incisors and darker colour. 

As regards lcngtiarum, (Fig; 12L; Fig. 14C), I havc 

studicd a sample of 15 individuals from North Paraguay and 

East Bolivia which includes the type specimen, and found 

that it is different from both obscurus and scagliarum, in 

severa! metric variables. It is also lighter in colour. It 

also differs from ~moenus and lactens in scveral morphological 

charactcrs of skull and dentition, as statcd later. I tenta· 

tively consider lcnguarum as a full spccies of Chacoan dis· 

tribution. I provisionally synomynizc it with '¼''· tapir· 

apoanus Allen· 1916 ( for wrong and contradictory statcmcnts 

about this nominal form by Cabrera, sec Massoia and Fornes~ 

1962). Spe~imens in the British Museum (Nat. Hist.) from 

Buena Vista, Bolivia, referrcd by Hershkovitz (1962: 207) 

to tapirapoanus are inseparable from lcnguarum. 

As alrcady said, lenguarum and tapirapoanus havo 

bccn placed by Hershkovitz undcr the generic namc Zygodontomys, 

as probable subspecics of Z. lasiurus. The qucstion arises, 

thcrcfore, as to the connection of the other forms placed by 

Hcrshkovitz under ·z. lasiurus, to Bolomys. Thcy are 

(1) The species name is in ncknowledgement of the work of 
Lorenzo, Galileo and Orlando Scaglia, members of three genera
tions of naturalists of Mar del Plata, thanks to whom this 
species was discovcred. 
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Fig. 14. Right lower molar series or living and !ossil Dolornys. 

A. ·Bolomys scngliarum, n. ap. FCM 2036. Arroyo Corr
ientes, Partido de General Pueyrredon, Prov. de 
Buenos Aires, Argentina. 

B. Bolomyn,sp. A. MLP 50.10.4.30 b. Fcion San Andres, 
Lower Pleiatocene or Miramar, SE Buenos Airea Prov
ince, Argentina. 

c. Bolomys lensunrum Thomaa. BMNH 26.12.4.60. Buena 
Viata, Bolivia. 

D. Bolo:eya obscurus Waterhouso, BMNH 16.10.3.37. 
Bonifncio, Gua.Iilini, \l. Duenoa Aires Province, 
ArgentinR. 
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.lasiurus Lund, ~rachyurus Wagncr, fuscinus Thomas and 

· p'ixuna Mooj en. I havo examined thc Bri tish Muscum topotypc 

of "Z". las'iürüs (B.M. 88.1.9.4) (Fig. 12G.), the holotypc 

of ~; füscl·nus (B .M. 97. 4. 1. 3) (Fig. 12H) and specimcns 

idcntificd by Mooj en as ·ttzrt •· pixüna, riow in the collections 

of the Faculty of Sciences of the University of Buenos Aires, 

and concluded that these species can be referred to the 

gcnus· 'BoTo·m'ys wi thout any serious doubt. Actually, mis

identification of Hershkovitzr Southern Group of taxa as 

Zygo·do·ntom'ys has been the source of sorne confusion about the 

limits of the genus· Ak'odon, and the alleged existence of 

transitional forms hetween the two genera. Actually, 

·zyg·o·dontomys, rcstricted in extent to cover the "Northern 

Group" of Hershkovitz which must include at least two good 

spccics Z. brevicanda and z.· -icrotirtus (Fig.· 12E), is 

an casily distinguishable taxon characterized by strong and 

apisthodont upper incisors, elcvated forward, not tapering 

rostrum, nasals much longer than frontals, long parietals 

and well dcveloped interparietals, well developed postorbital 

ridggs, well long posterior plate, incisive foramina, widely 

oponed and ovatc in outline, extremely wide mcsopterygoid 

fossa, high mandibular ramus with up-turned symphysis and 

incisors and well marked lower masscteric crest, opposite 

cusps of the upper molars transversely placed, total ah~ 

sen ce of mesoloph1: and mes os tyle, mcsolophid and mes os tylid, 

lophs and lophids trunsvcrse, median and anterior mure quite 

longitudinal, to mention only a few diagnostic charactcr 

states. 

In all the above features, thc "Southern Group" of 

llcrshkovitz' Zygodontomys is clearly differcnt comparing likc 

charactcrs from Bolomys as dcfined above. But although it 

11 
I 
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. sccms safe to concludc that this group of nominal taxa 

must be included in B61omys it is not clcar if it rcprc

scnts onc or•rnorc specics. · B.~l~siürus and bj~hcyurus 

havo typical localities in Mines Geraes and Sao Paulo 

rcspcctively, in South Eastern Brazil·. Wagner (1845) 

suggested that the latter could be identical with lasiurus, 

as described by Lund a few years befare. Cabrera (1961) 

followed that suggestion proposing the synonym of 

br·a·chyürüs under "Z". lasiurus lasiurus. 

· Ako"d·on ·ru-s·c·fnüs was described by Thornas on material 

from the Marajo Island, in the mouth of the Amazonas, Para, 

northern Brazil. "Z" .· p"ixuna comes frorn Ceara, in North 

Eastcrn Brazil. Both are treated as distinct subspecies 

of lasiUrüs by Cabrera and Hershkovitz. I have not access 

to adequate material of thc Brazilian forrns and, in the lack 

of new cvidence, I prefer not to innovate and.tentatively 

acccpt the criterion of these authors, which seerns reason

ablc on geographical grounds. 

There are still other species to be considered for 

possible inclusion in the genus Bolornys. 

In his description of Akodon dolores, Thornas (1916) 

rncntioncd that this species ''looks as if it werc allied to 

A. obscurus and lengurarum." Referring to its skull, he 

says that it is "of somewhat similar build to that of 

A. obscurus", though in the same page (335) it says it· "is 

pcrhaps most like that of A. var'ius." As I have said before, 

thc lattcr spccics and A. arviculoides were mentioned by 

llcrshkovitz (1962) with A. obscurus as making a group 

which he considered as difficult to separate frorn Zygodonto

rnys. This poses thc qucstion of thc rclationships of 
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arviculoides, dolores and varius ·: wi th ob'sc'urus and rcla tcd 

spccics, and of the possible inclusion of thc formcr in 

Bolomys. 

I have examincd the holotypc and sevoral additionnl 

spccimcns of doTores (Fig. · 12A) ,· va·riüs' (Fig. 12F) and 

scvcral forms rcferrcd by Thomas (1926), Gyldenstolpe (1932) 

and Cabrera (1962) as synonyms or subspecies of thc lattcr 

"(ncoce·nus, ·simu'la'tor, ·glaucinus, ·toba, tartareus) . Besidcs 

confirming the justification of including the latter under 

· varius I:·found that dolores and varius are distinct but allied 

spccies which are not related to Bolomys at all, and that they 

are inseparable from Akodon as represented by such typical 

members as bolivianus and azarae. Akodon dolores resembles 

ccrtain species of Bolomys, cspccially Bolomys obscurus, in 

the simplification of the cheeck teeth, and thc robustness 

of thc zygomatic platc, but it is quite Akodon~like in the 

strongly opsithodont incisors, the anteriorly elongated 

nasals, the longer occipital region, the non"tapcring rnuzzle 

(Fig. 12A) the morphology of thc rnandible, etc. As regards 

vnrius (Fig. 12F), it is even more typically Akodon in skull 

and molar structures, and there is no rcnson to think that 

i t has any close rela tionships wi th Bolomys. Thc chromosome.-. 

cvidcncc recently reported by Bianchi, Reig et al (1971) 

points to thc same conclusion as the karyotype of varius 

as represented by varius sim'ulator and varius neocenus, is 

identical with that of A. bolivicnsis. Akodon dolores has 

peculiar polymorphic karyotypes as diffcrcnt frorn thosc of 

varius as from those of representativos of Bolomys (scc later). 

Thc spccies arviculoides was described by Wagncr (1842) as 

a llesperomys, according to the broad use of this unvalidated 

gencric namc by thc early authors. It was considercd a true 
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.. Akodon by Thomas (1913) who dcscribed montonsis as a sub

spccics hri comparcd with ~u~sor, Wingc, 1888. Tate (1932g) 

rcgnrdcd· mo·n·te·n·s'is as a true Akodon but he considcrcd 

· 'a'rViculoidcs as a· ·zygo'don·to'mys. 

Latterly, Massoia and Fornes (1962) rcferrcd with 

sorne doubts material from Misiones, Argentina, to 

· A. ·a'.· ·mon·te·nsis, and later thc group was discussed by Xirnenez 

and Langguth (1970). Thesc authors, aftcr thc study of the 

typcs of ·arvicülo'ides ,' ·cürsor and rnontensis, arrived at the 

conclusion that the two latter are very closely relatcd and 

prcsumably only different at the subspecific level. But thcy. 

consider ·cürsor and ·a·rvi'cuTo'fdes as different species of the 

genus· Ako'don and they argue tha t ·a'rVi'culoides was a 

·zyg·odon·tornys is untenablc bccause i t does not agrce wi th the 

lattcr in having a long palate anda large interparictal and 

lacking of a ''paralophule" in the M 1 . 

The photograph of the type of ''A''· arviculoides 

illustrated by Ximenez and Langguth (1970).provides a possibil

ity to compare· sorne skull and mandible characters wi th thosc 

of the ~pecies attributed~to Bolomys. A. arviculoides 

agrccs with the latter in having: a broad brain case, a rather 

snort and tapering muzzlc, in the outline and breadth of the 

zygomntñ; in thc short nasals and in the abscnce of a trumpot

like forward expansion of nasals and premaxillae; in the 

width and ridges of thc supraorbital region, in thc wide 

fronto parietal suture; in the anterolatoral "horns" of the 

parietals, in the greatly rcduccd intcrparietal, in the 

strong zygomatic plato and thc shapc of its antcrior·border, 

in thc dcvclopment and outline of thc incisive foramina ,· in 

thc scarccly long and wide posterior palatc, in the high 
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mandibular ramus, in thc morphology and relativo dcvclopmcnt 
. . 

of thc condylc and thc developmcnt and position of thc cap-

sular proj cction. 'The only significant diffcrcnce lics in 

thc greatcr dcvelopment of the parietal rcgion, which is 

rclativcly. a little longer than.in-all the studicd spccimens. 

rcfcrrcd to· Bolo'm'ys. Thc structurc of thc molar teeth can

not be apprcciated in the illustration given by Ximencz and 

Langguth 0970), but they agree with those of Bolomys in 

general outline and relative size. The prcsence of a meso-
. ' . 1 

lophc rcmnant (''paralophule'') in M indicated by thosc authors, 

is occasionally found in Bolomys. The chromosomes of 

A. arviculoTdes have been describcd by Yonenaga and Ricci 

(1969) - a previous description of the karyotype of 

·A.~. cu~sor by Cestari and Imada {1968) being probably based 

on another animal- and this description was rccently confirmed 

by Bianchi, Reig· ·et ·a1 (19 72) • These authors f ound tha t the 

chromosomes of ·a·rvi'cü1o'i'des are exactly the same, both in 

number and structure as those of obscürus from the vicinity 

of Miramar and Chasic6, here referred to Bolomys scagliarum. 

All scems to indicate, therefore, that ~rviculoides is a 

Bolomys .. 

The problem now arises of the validity of 

arviculofdcs as a good species as regards· 'lnsiurus, describcd 

by Lund, one ycar befare. The illustration givcn by Winge. 

(1 888) of onc of thc typos of 1a·s1u·rus in thc Muscum of 

Copenhagcn, and the study of thc tcft~pc specimcn in the 

British Museum (Nat. Hist.) (BM. No. 88.1.9.4) suggests that 

thcy are closcly related, but they can be distinguished by 

thc longcr parietal rcgion of arviculoides. This diffcrence 

is of little value in the abscnce of statistical studies 

based in good samplcs but thcy suggcst that at lcast it would 
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.be wise to retain arviculoides as a ¡sjl-\Pcies of lasiurus 

until more material is availablc. Thcrcforo rny prolirninary 

conclusions lcad me to recognize six living spccics of 

· lJ'olo·rnys': a highland Bo'lornys ·amoenus inhabi ting the Poruvian 

Altiplano; a likewise highland form,· Bo1omys lactens inhab-

i ting the Pampean Sierras of Northcrn Argentina; a lowland 

specics living in the grasslands of Southern Buenos Aires 

Provincc: B. scagliarurn; a likewise grassland form of 

Uruguay, Northern and Western Buenos Aires Provincc and 

probably Entre Rios and Corrientes in Argentina (B. obscurus); 

a scrubland, Chacoan species (B. lenguarum) anda Northern, 

Northeastern and Southeastern Brazilian species (B. lasiurus). 

Needless to say, this arrangement is tentative, 
. . 

and it is particularly provisional for the Brazilian forms. 

For thc purpose of determining our fossil material, one 

ncedcd to have a dcfinition of the recognized spccics mostly 

on dental morphology. To this end, I have atternpted a 

diagnosis of thc six ''species" as follows: 

Bolomys· ·arn·ocnüs: 

Size small, crown length of M 1 - M3 4.0 mm, of 

M1 - M3 4.3 mm. Incisors weak, the uppcr clearly protodont, 

diastcma modcrate. M1 rclatively vcry short with a moderatc 

procingulum without any indication of anteromcdian flexus. 

Mcsostylc almost always present, but mesolophc indistinct. 

~12 usually as wide as long without indication of styles or 

mcsolophc. M1 relatively narrow, with a small procingulum 

showing a shallow trail of anteromedian flcxid sometimos 

prescnt, mctaflcxid and protoflcxid wcll dcfincd, mcsostylid 

and mesolophid rcmnants absent, an ectostylid, free or 

unitcd with a wcak ectolophid, very often present; pastero-

I 
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•lophid obliquc. 

Bolomys lact'e·ns: 

Sizc largc, mean crown lcngth of M1 - M3 4.9 mm, 

of ~11 - M3 s·, 1 mm. Incisors moderately devclopcd, tho 

uppcr strongly proodont ;diastema long: ~f1 relatively long 

and broad, with a broadened procingulum apparently without 

any trace of anteromedian, but young specirnens are not 

available. Mesostyle and lingual rernnant of mesoloph rarcly 

present in M1 and M2• M2 usually as long as wide. M
1 

with 

a moderately well developed procingulum, without antera-
• 

median flcxid, anda shallow metoflexid and protoflexid. 

Mcsostylid, mesolophid remnants, ectostylid and ectolophid 

apparently completely absent, but samplc is too small to 

ascertain normal absence, posterolophid transversal. 

Bolomys obs·curus: 

Size medium. Mean crown length of M1 - M3 : 4.4 

of M1 - M3 : 4.6 Incisors strong, the upper orthodont 

to proodont, diastema moderate. M1 short and narrow with a 

broad and short procingulum, frequently with a shallow 

anterornedian flexus. Mesostyle frequently present, but rcmp 

nant of mcsoloph absent or very rare. M2 relatively narrow, 

longer than wide without stylcs or mesoloph rcmnant. M1 

rclatively short, with small procingulum rarely with an 

antcromedian flexid and with vcry shallow metóflexid and 

protoflexid, mesostylid and mcsolophid remnants only cxccpt

ionally prescnt; a free ectostylid mayor may not be prescnt; 

cctolophid nevcr present. Po~terolophid somewhat obliquc. 

Bolomys lenguarum: 

Size intcrmediate bctwecn lactens and obscurus. 

Mean crown length M 1 - M3 4. 7 . , M1 - M3 4. 9 • Incisors 

moderate, the upper proodont. Diastema modcrate. ~l 
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,rclatively broad; procingulum widc and short, without 

antcromcdian flcxus. Mesostyle and lingual rcmnant of 

mcsoloph frequcntly present. M2 relatively brand, but 

only occasionally wider than long; wi~h missing stylcs or 

mcsoloph rcmnants- M1 relatively long, with a bread pro

cingulum lacking any trace of anteromedian flcxid and meto

flcxid and protoflexid modcrately -rnarked; mesostylid rnay or 

may not be prcsent, mcsolophid remnant totally absent, ecto-
. . 

stylid and weak ectolophid usually present. M2 relatively 

short, without m~sostylid, mesolophid traces or ectostylid; 

posterolophid somewhat transversal. 

Bolomys ~cpgliarum, n. sp. : 

Size: largest of the genus. Crown length of 

Incisors strong 1 the 

uppcr orthodont to moderately proodont~ Diastema moderate, 

M1 relatively wide, with a broad and short ~rocingulum with

out any trace of anteromedian flcxus. Mesostyle and lingual 

portian of the mesoloph almost always present both in M1 

and in M2• M2 wide, but usually longer than widc. M1 rela

tively narrow, with a rather strong procingulum with antero

median flexid very shallow, whcn present,and met.aflexid 

and protoflcxid moderately marked; mesosty~id and lingual 

portian of the mesolophid usually distinct on ~1 and M2; 

cctostylid and cctolophid rarely prescnt on thcm. M2 long 

with a transverse posterolophid. 

Bolomys ·1asiurus · (based on the topotypo BM. 88.1.9.4): 

Size intermedia t.c. Crown lcngth of M 1 .. M3 : 

4.5 mm; of M1 - M3 : 4.6 mm. Incisors modcrato, thc uppcr 

ones orthodont. Diastcma modcrate. M1 widc, with arela

tivcly largc procingulum without an anteromcdian flexus. 

Mcsostylc and mesoloph remnant prcsent. M2 wide, without 
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Jtylcs or rcmnants of mosoloph~. M1 rclativcly short, with 

a broad procingulum without antcromcdian flcxid. Mesostylid 

and lingual portian of mcsoloph, ectostylid and cctolophid 

prcscnt on M1• M2 short and wide, wi~h a mesostylid and 

an ectostylid. Bostcrolophid rathcr oblique • 

• 
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7_. 2. 1 • 2. Thc fossil rcmains of Bolomys. 

Bolomys bonapartci(l), n. sp. 

Holotypc: PVL 2396. Fragmentary righ~ lower 

jaw including most of the symphysis, the hori

zontal radius M1 and M2, the incisors and t~e M1 
and M2 (Fig.· 1SG.,H,I). Monte Hcrmono Formatipn., 

Member 3, Atlantic Coastal slopes of'Southern 

Buenos Aires Province, 60 Km. East of Bahía Blanca. 

Uppcr Pliocene, Montehermosian subage ·of Monte

hermosian age. 

Hypodigm: The holotype only. 

Diagnosis: A small species of Cabreramys, of the 

size of B. amoenus, with a reduced procingulum in 

the M1 ., rather well defined by rcentrant proto

flexid and metaflexid, and more strongly alter

nating lingual and labial cusps in M1 and M2. 

Dcscription: 

Thc available fragment of mandible 

agrees wi th the mandibular rami ·· of Bolomys in 

the dccp horizontal ramus, which reaches 3.78 mm 

bclow the M1 and was certainly dccper than the 

·diastcma lcngth. Thc border of the ramus immed-

iately in front of the M1 dcsccnds abruptly to-

wards the uppcr border of thc symphysis, which is 

moderatcly high, not reaching in its anterior 

bordcr the level of the alveolus of thc M1. In 

lateral surface., the upper massetcric crcst is 

well defincd, stronger than the lower masscteric 

crest, and rcaches anteriorly thc level of the 

anterior border of thc M1 • 

Thc incisor is 1 .28 mm in dcpth and 

1. The species name is given for Mr. J!F.Bonaparte, vho discover-
ed the single specimen refcrred to it. / 
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,Fig. 15. Teoth and mancliblea or rossil nnd living Bolomya. 

A. 

c. 

D. 

E. 

r. 

Internal view, and B. external view o! the le!t 
incomplete lower mandible or Bolomys sp. A.M.L.P. 
52-10-4-30, San Andres Formation, Miramar. (Lower 
Pleistocena). · 

External view o! left lower jaw or Bolomys scagli
!!!:!!:!!, n. ep. Hale. FCM 2036, Arroyo Corrientes, 
Partido de General Pueyrredon, Prov. de Buenos 
Aires. Living. 

2 Occluaal view ot le!t M ar Bolomya lenguarum 
Thomaa, Femnle, BMNH 29.12.4160. Santa Cruz, 
Bolivia. Living. 

2 Occluaal view or le!t M or Bolomys sp., MMP M-
1157. Miramar Formation, Santa Helena, Mar 
Chiquita, Prov. de Buenos Aires (Hiddle Pleisto
cene). 

2 Occlusnl view or le!t M or Bolomyo acngliarum 
n. op. FCM 2036. Other datn o.a in c. 

a. ·Lateral view or the mandible, H. internal view or 
the mandiblc nnd I, occlusal view or M1 nnd M ot 
BoJ orn:m booop,rt'"1 , n. ap. Monte Hermoso For~ation, 
eouth ot Buenos Airea Province, Argentina (Upper 
Plioccne). 

J. External view or the :a.e.ft!.·lower mandible or 
Bp] oroya o:::menus Thomas, Type specimen, BMNH 0.10. 
1.77. Rio Colen, North o! Sumbay, Peru. Living. 

K. External vicw o! tho left lower mandible or 
Bolomys obscurus (Waterhouse). Type specicen. 
srnm 55. 12.24. 161. Maldonado, Uruguay. Living. 
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0.72 mm in width, agrceing in sizc and shapc 

with B. obscurus, and differing markcdly from 

Bolomys amoenus, whcre thc incisors are wcnkor 

(1.08; 0.65). 

The molars agreé with thosc·of othcr 

species of Bolo~ys in their sirnplified cnamel 

p~ttern, the disposition in echelon of the cusps, 

the transverse metolaphid and only modcratcly 
. . . 

oblique entolophid and posterolophid and the rela-

tively transverse postéroflexid. Resembling in 
. . 

this respect Akod·on, the disposi tion in echelon of 

the labial cusps with respect to the lingual ones 

is even more pronounced than in the living species, 

the protoconid being ata levcl well posterior to 

the metaconid añd thc hypoconid to thc entoconid. 

As it is usually the case in the living species, 

mesolophid remnants and mesostylids are lacking 

in M1 - M2 • The M1 is small, its length being 

slightly longer than the mean length in B. amoenus 

and most individuals of B.· ·obs·curus and the ·other 

specics of Bo'l'o·mys examined (Fig. 13, Table 8) • 

But if by its size it is within thc range of vari

ability of B. ~moenus and oven B. obscurus, it 

differs from them in thc details oí structure so 

far discussed and, particularly, in the scarccly 

developed but well defincd cingulum, which scems 

to be formed from a simple anteroconid and has a 

rounded aiterior bordcr without any trace of 

antcromedian flcxid. In all the living species 

of Bolomys thc procingulum is bettcr developed in 

width, though usually lcss wcll dcfincd by the 

l 
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infolding of metaflcxid and protoflcxid. In 

little worn tccth of B. obscurus, and usually in 

·amocnus, moreovcr, a more or less dcvelopcd shallow 

anteromedian flexid may be prcsent, marking thc 

distinction of an antcrolaoial andan antcro

lingual conulid. The metaflexid and protoflcxid 

are well defined in C. boriapartei, as it is thc 

case in sorne individuals of amoenus and in the 

species of Da.nkomys (see later),but as in amoenus 

instead of defining a somewhat transverso constric

tion, as in this genus, they are obliqucly oriented 

the metaflexid being more anterior than tho oppo

site flexid. As occasionally occurs in B. obscurus, 

a free ectostylid is present on the floor of the 

hypoflexid of M1• rn· n.· ·am·oenus and B. lenguarum 

it occurs more often than in B. obscurus, and it 

is usually connected with a poorly developed 

ectolophid. 

Tite M2 is· shorter than in any individual 

of B.; ·ob'sc·urus from the sample, and i t approachcs 

more the proportions of this tooth ih B. lenguarum 

and 13 •· 'lasi'u'rüs (Fig •. · 13) • It has a well defined 

protoflexid, and is somewhat square in outlinc, due 

to the posterior position of the hypoconid and the 

transverse position of the metalophid and entolophid 

The posterolophid is lcss dcvclopcd than is usual 

in the other spccies and the pos teroflexid is ·short 

and it faces a little backwards. 

Discussion: 

The inclusion of bonapartei in Bolomys 

is ascertaincd by a comparison with all the 
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relcvant genera of South American cricotids, 

Decausc of thc combination of enamel pattcrn, 

abscnce of mesolophid rcmnant, and tho simplo

shaped procingulum of the M1 ,' Ako·don, Mfcr·oxüs, 

· NotiO·mys ,· Oxymycterlls and rola ted akodon t genera 

must be ruled out as candidatos for. gcnoric allo

cation, as is any member of the Oryzomyini and 

Scapteromyini, which are quite different in molar 

structure. Only sorne Phyllotines, and· B'oTo'm'ys 

remain. Among the former, sorne resémblancc is 

found with Cal'omys in thc overall pattern of thc 

lower molars. Howcver ,· Calom'ys is easily discarded 

by its stronger mandiblc, more tuberculate molars 

and much more developed procingulum of the M1, 

which is bipartite and united with the metolophid 

by a long, antera-posterior anterior murid. 

Eligmondontia must also~be discarded by the same 

dental characteristics, and the genera of thc 

Phyllotis section of Hershkovitz' phyllotines are 

clearly set apart by the more planate and high 

crowned molars. Species of Zygodontomys agrecs 

with' b'onap·a·r·tei in simplification and terraccd 

molar teeth and in the simple, individual procingu

lum. This is, however, much better developcd in 

·zygodontomys which also strikingly differs in the 

enamel pattern, showing more opposite labial and 
. . 

lingual cusps and opposcd, not intcrlocking hypo-

floxid and mesoflexid. The mandible of Zygodontomys 

moreover is much more robust and has a more up

raised symphysis. 

¡ 
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In all those charactcrs which do not 

allow thc placing of bonapa~tci in any of the 

above rnentioned genera exccpt Bolomys, it fully 

agrees with the latter, and at lcast to the cxtcnt 

of the evidence available ftom thc prcsent material, 

little doubt can be cast to its allocation to this 

gcnus. 

Within B6lomys, the validity of bonapartei, 

founded on a single specimen, may raisc objcctions 

from the point of view of modern taxonomic p~o

ccdurcs. It can be argued, for instance, that the 

characters found in the single available individual 

may be an extreme case of individual variation with

in the lirnits of a known.living species, as amoenus 

or obscurus. Though on theoretical grounds this 

may be possible, I believe that this is very ~m-
' 

probable, and the objection is not soundly based 

on the overall variation found in the available 

samples of living species of Bolornys. Designation 

of new species on single individuals and, even 

worse, fragmentary ones, is notan ideal procedure, 

but it is certainly convenient in fossil material 

for most practica! purposes, when it is backed by 

clear cut differences, (which quite probably are a 

reflection of genetic discontinuities), ascertained 

after an exploration of the pattern of variability 

in the other members of thc genus where the new 

species is locatcd. 

The distinction of B. bonapartei from the 

othcr spccies of Bolom'ys are given in the above 
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description of the new spccics. It sccms to be rc
it 

latcd to amocnus and/sharcs sorne of the characters 
(living at prcscnt 

of B. obscurus,/~;.~ AR~~RR ~XiRRxiR~ í~hi~RxRR~xli~i 

Xl~~ in the Pampean region) and B. lasiurus (dis-

tributed far in the North of the former, in the 

Chacoan region), but because of the small size and 

simple procingulum of the M1 it looks as more primitive 

than this species. This points toan interpretation 

of the phylogenetic significance of simple, as 
. . 

against complex procingula. The problem whether a 

simple undivided p•ocingulum with a single antero

cone, is the more primitive character, or if it is 

a simplified condition from a more complcx, biconu

late, primitive condition, is considered as dubious 

by Hershkovitz (1962: 75), though he is clearly in 

favour of the second alternativo. In fact, South 

American cricetids with full·fledged mesolophs and 

mesolophids and primi ti ve cu~ída te molars, as the 

Oryzomyini have complicatcd, biconulate procingula. 

The exception is Rha·gomys, which has exceedingly 
. . 

primitive cuspidate - pentálophodont molars, but a 

simple anterocone and anteroconid. As this is the 

usual situation in the Oligocene and Mioccne 

Cricetodontines, it is safe, and more logical, to 

assumc that this is the primitive charactcr state 

for the Sigmodontinae. 

, This being thc case, the qucstion ariscs 

of the phylogenetic significancc of B. bonapartci, 

one of thc earlicst taxa from the known fossil record 

of South American cricetids. It is possiblc that 
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~. bonapartei rcpresents an ancestral population 

which givcs riso to both B. scagliarum (which now 

lives in thc same general arca) and to B. obscurus. 

Whether ar not it is also ancestral to othor specics 
. 

of living Bdlomys is at the prcsent state of know-

ledge, a point of mere speculation. 
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Bolomys sp, A, 

M L P • 52 x 4.30 a. Lcft irtcomplctc lowcr jaw 

wit~ thc wholc dcntition (Fig. 14B, Fig. 15A). 

Found by the late Dr. J. Frenguclli in association 

1 

wi th remains of Rei thr·o'don sp; in his "Prebelgrancnse" ' 

(= San Andrés Formation) of the vicinity of Miramar, 

Buenos Aires Province. 

"nc·s·cri'p'tion: 

The preserved portien of the diastcma 

and ramus, as well as the size, ·position and shapc 

· of the incisórs, agree with Bolornys more than with 

any othcr sigmodontine cricetid, as so do the molar 

teeth. The lower masseteric crest is noticeably 

slightly stronger than in the specimens of Bolomys 

I have exa~ined, but· in any case, it is less strong 

than in ·ztg·odo·n't'om·ys or Ca1orn'ys. 

In absolute size and in proportion of 

the molars, this specimen matches well with spccimens 

of B'. ·sc·agliar'um now inhabi ting the same region 

(Fig, 13, 14, Table 8), but i t could hardly be assign

ed to this species in view of the cnamcl pattern 

and the proportions of the incisor. In thc fossil 

specimen, the incisor is markedly lcss deep than in 

~~agliarum, The dcpth measures· 1.36, clase to the 

value of ·B~· 1e·ngüarurn (sec Table 8) • In thc type 

of ·s·c'a'gli'a'rum i t measurcs 1. 43, and thc mean value 

in a sample of eight spccimens is 1.50. 

In the structurc of the molars, the 

fossil specimcn is characterizcd by a rclativcly 

large procingulum dividcd in front by a well defincd 
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antcromedian flcxid, scparatcd from thc mcto

lophid by~ dccply rc-entrant mctoflcxid, whcrcas 

thc protoflexid is shallow as is usual in Bolomys. 

A strong obliqucly oriented anterolabial cingulum 

is also visible. A shallow antcromcdian flcxid 

in the M1 is often present in B. amoenus, lcss 

frequcntly in· obsc'u'rüs and scagliarum, but it is 

not found in B'. 1a·siü'rus or lactens~. In 

B. lenguarum it is normally absent. I observed a 

well infolded anteromedian flexid in one spccimen 

only from Buena Vista, Bolivia, (BMNH. 26.12.4.61) 

which is otherwise anomalous in molar structure. 

A deeply re~entrant metaflexid opposed by a shallow 

protoflexid is unusual in any species of Bolomys. 

A similar structure is found in one out of fifteen 

specimens of B. ~b~~'ur'us from the collection of 

the BMNH (BMNH.· 16·.10.3.37) which seems to·~bc 

anomalous for this character. Whether the similar 

charactcristic in our fossil specimen is also 

anom~lous ora regular occurence in its population 

is a question that cannot be settled now. Neither 

are any traces of the mcsolophid nor mesostylids 

present in thc molars of this specimen, as is 

normally thc case iti B.· l~rigtiarum, B. obscurus 

and B.· Ta·c·te·ns, Thesc acccssory s tructures are 

prescnt in the topotype of 1asiurus and are frequcnt 

in ·s·ca'glia'r'um. A rcduced free cctostylid is sccn 

in the M1 , but it is absent in thc M2 , as is oftcn 

the case in other species of thc genus. 

The entolophid and posterolophid are 

, 
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rathcr obliquc in direction and thc postcroflcxid 

is well developcd, both in M1 and M2. Thc proto

flexid of the lattcr is wcll dcfined, but not so 

muchas in B. bonapartci. Thc M3 is sigmoid in 

outlinc, with interlocking and similarly dcvoloped 

hypo- and mesoflexid, and lacks any trace of the 

protoflexid. 

Discus·sion: 

Thc individual described shows that a 

speé:ies of Bo1om'ys was living as early.as tho 

uppcrmost Pleistoceno in the South East of Buenos 

Aires Province; this is to be expected as the genus 

is found in the Upper Pliocene of Monte Hermoso 

and has its present distribution in the same 

general area. The possibility that the San Andrés 

specimens may be long to Da'nko·mys, a rela ted genus 

which rcaches the underlying Vorohué Formation, 

(see later), does not seem to be sustained by the 

evidence available. The lower molars of Dankomys 

havc characteristically much more re-entrant hypo

flexids and protoflexids, and more diagonal ento~ 

lophids and posterolophids. n.· ~oroh ~ensis has 

also a reduced posteroflexid and no anteromedian 

flexid at all. Moreover, its M3 is largcr than in 

the San Andrés specimen, 

The problem of the allocation of the 

only available individual to a known species cannot 

be convincingly settled on thc basis of the prcscnt 

cvide~ce. Quite certainly, this specimen does not 

belong to B. bonapartei or B. amoenus, from which 

it diffcrs markcdly in sizc. In size, it approachcs 
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, B. lacten~~ and cspcciallY B. ~~agliarum, but 

in molar morphology it sccms more closcly rclatcd 

in sorne respccts to B. obscurus and in others to 

B. lcnguarum. In the proportions of the molar 

tccth, the M1 is within thb lowest values found 

in· scagliarum (see Fig. · 13), but i t is as long 

and wide as in the largest specimcn~ of lengunrum 

as it is clearly distinct than obscurus. The M2 
is within tha rango of scagliarum and lactens. 

It is as long as in the largest lenguarum and 

close to the lcngth values with the greatcr fre

qucncy in ·ob·s·c'u'rüs (which is characterized by 

proportionally long M2), but it is definitely 

wider than in the two latter. The length of the 

M3 as comparcd with the length of thc M2, approach

es the values found in s~~gli~rum and lactcns; 

and the M3 is thercfore rclatively longer than 

wha t is usual in ·ob's'cü'rlls ,· len·guarum and amoenus 

and the examined topotype of lasiu·rus. The 

characteristics of thc procingulum of this in

dividual are peculiar., but they match bettcr with 

B. obscurus than with lenguarum and scagliarum, 

as is also true of thc relative sizo of the M2• 

It must be noticed, however, that it cven diffcrs 

from the living population of B. scagliarum in 

thc same area, lacking any trace of mcsolophid 

and rnesostylid, although these structures rnay also 

be abscnt in sorne spccimcns of scagliarum. The 

discovery of more material may preve it more con

venient to scparate the San Andrés Bolomys as a 

distinct specics, allied to scagliarum but the 
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availablc evidcncc docs not allow such a dis

tinction, and I belicve that in this case it is 

wiser not to ptoposc a new namc for this iso

lated spccimen. 

Bolomys sp. B. 

MMP M .. 642 (b). Isolated left M2 (Fig. 1 SE). 

Found by G. J. Scaglia in association with 

Rcl thro·don aüritus, in stra ta of the Miramar 

Formation, at Santa Elena, Ptdo. de Mar Chiquita, 

Prov. de Buenos Aires, Argentina. This isolated 

uppcr molar quite probably belongs to a membcr of 

'Bolon1ys. It agrees in all the morphological 

features with M2 of members of that genus studied, 

and it is distinguishablc from other akodontines 
. 

by lack of any trace of mesoloph, the transversal 
. . 
position of the cusps and their proportions. It 

cannot be excludcd, however, that it may belong to 

an Ako'don with simplified enamel pattern, or even 

to a Zygodohtomys, though this last possibilfty 

is quite improbable on biogoographical grounds. 

On the tentativo, but quite likely 

allocation to the genus Dolomys, it is casily 

·distinguishable by size from·amocnus and bonapartei, 

but it agrees in sizc and proportion with 

B. lenguarum more than with B. obscurus (sce 

Table 8). It is definitely smaller than 

B. scagliarum and lactens. Because of these size 

characteristics, it is improbable, though not im

possible, that it rcprcsents thc same specics as 
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,that to which,thc mandiblc from thc San Andr6s 

Formation belongs. 
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. . 7. 2. 2. . GENUS DAN~10YS, N. GEN . 

. Among our fossil material thcre are severa! rcmains 

which belong toan akodontine rclativcly closely allicd to 

Bolomys, but which differ sufficiently.from the known specics 

of this gcnus, to requirc a new generic name. 

Dankomys, n. gen.(1) 

Type spccies: 

D'ankomys· Vor·ohüe·n·s'is, n. sp. 

Referred species: 

The type species and Dankomys simpsoni, n.sp. 

Known distribution: 

Chapadmalalan, Uquian and Vorohuean sub

ages, Upperrnost Pliocene and Lower Pléistocene, South East of 

Buenos Aires Province, Argentina. 

Diagnosis: 

A relatively large, advanced akodont rodent allied 

to Bolomys. Zygornatic plate deeper and stronger; incisive 

foramina longer, as wide anteriorly as posteriorly. Capsular 

projection of the mandible weak, not forrning a strong process; 

horizontal ramus deeper. Molar mo~e·robust and broader, 

rnodcrately hypsodont, with occlusal surface slightly terraccd 

in moderately worn teeth, which plane with advanced wear. 

Mesoloph and mesolophid remnants, as well as mesostyles and 

rncsostylids, completely absent. Entcroloph and cnterostylc 

absent; cctolophid absent, ectostylid normally absent. Pro

cingulum of the M1 wcll defined by opposcd protoflexid and 

~ctaflcxid. M3 nlmost as long as M2. Upper molars with 

(1) The generic name is given for Danko Bi:_,nyic, the leading 
South American evolutionary biologist, whose remnrkable work 
on genctics and evolution of South American Drosonhilae have 
inspired the author's study of evolutionary processes.· 
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Fig. 16. Lower jnws or Bolomys and Dankomys. 

A. Bolomys obscurua, Mal.donado, Uruguay, BMNH 55.12. 
24.160, internal vicw of left lower jaw. 

B. Dankomya vorohuonsio. Type MHP M-1064, internnl. 
view. 

c. Externnl view, nnd D. internal view or Danko~ys 
vorohuensia, MMP M-1066. 
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)abial and lingual rnain cusps clcarly opposcd to cach othcr. 

Paraflcxus and rnctaflcxus only slightly dircctcd backwards, 

incipicntly alternating with hypoflcxus and protoflcxus in 

the M1 • 
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Dankomys vorohucnsis, n. sp.( 1) 

MMP M-1064 (Fig. 16B, 17,. 18C) : Both incomplcte 

maxillae and prcmaxillac with thc uppcr incisors 

and M1 - M2: both lowcr j~ws, each with thc com

plete dentition, but lacking angu~ar and condy

loid processes¡ half of the atlas; right humcrus 

without the proximal epiphysis; distal half of 

left humerus; most of the right tibia; a frag

ment of pelvis¡ proximal half of right cubitus; 

proximal fragment of a fcmur; one caudal vertebra; 

one metacarpal¡ onc proximal fragmcnt of a meta

tarsal and one ectocuneiform, the two latter and 

thc atlantal fragment probably not corresponding 

to the same individual or species, Found by 

Galileo J. Scaglia in the lower beds of Vorohué 

Forrnation, about· 1 Km south of Punta Lobcría, 

Atlantic cliffs of the coastal region of Partido 

de General Pueyrred6n, Buenos Aires Province, 

Argentina. 

Thc typc and: 

MMP M:..1077 (Fig. · 1 BB): Incompleto left maxilla wi th 

M1 - M3
7 a portien of· the pelvis, two fragments 

of the lower jaws without teeth. Found in 

association with thc holotype and thcrcfore, 

samc collector, and geological and gcographic 

provenancc • 

(1) The species name if given for the geological provenance 
óf the type and associated specimens: Vorohué Forrnation. 
Vorohué ia a toponym of Araucanian origin. 

'l 
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,Fig. 17. Dankomyo vorohuensis, type specimen, MHP M-1064. 

A. Lateral view of okull and lower jaw. 

B, Partially reconstructed view o! the ventral aspect 
ot tho skull. 
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MMP M-1066 (Fig. 16C, 18E): Lcft lowcr jaw without 

condyloid, coronoid and angular proccsscs, with 

thc entirc dcntition; left humcrus lacking thc 

proximal epiphysis; proximal half of right femur; 

right and left tibiae; one caudal vertebra. 

Found by G.J. Scaglia in the lowcr lcvels of 

Barranca Lobos Formation, at "Bajada Barranca 

Lobos", Atlantic cliffs of the Partido de General 

Pucyrred6n, S.E. Buenos Aires Province, Argentina. 

A Dankomys species with a moderatcly dcep mandibular 

ramus, anda relatively slender symphyseal rcgion. Zygomatic 

platc relatively slender. M1 and M1 without any indication of 

anteromedian flexus or flexid. Entolophid and posterolophid 

of M1 and M2 markedly obliquely directed bnckwards. Postcro

flcxids little developcd in M1 and M2 • Protoflexid of M2 
littlc devcloped or completely absent in moderatcly worn teeth. 

Known distribution: 

Uquian and Vorohucan subages of the Uquian 

agc, Lower Pleistocene, South East of Buenos Aires Province, 

Argentina. 

Dankomys sirnpsoni, n. sp.(1) 

Holotypc: 

MMP M-1153 (Fig. 18A,D; Fig. 19A,B,C,D): Lcft max

illa including thc zygomatic plato, the posterior 

pnlate and the three molar teeth; portian of the 

right maxilla with the molar tecth; incornplete 

left lowcr jaw including brokcn incisor and 

(1) The name of the species is given for George G. Simps~n, in 
honour of bis remarkable contributions to the knowledge of the 
Argentinian fossil mammals, including those of the Chapadmalal 
formntion, vhere this fossil species occurs. 
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M3 - M2; proximal half of a right humerus; 

caudál vertebra and thrcc unidcntifiablc skull 

fragmcnts. (The humeral portien has a diffcrent 

typc of fossilization, and may belong to another 

animal). Chapadmalal formation, Atlantic cliffs 

bctween Mar del Plata and Miramar, S.E. of 

Buenos Aires Province, Argentina (collector un

known; transferred from the Museum of La Plata, 

whcre it originally belonged, in exchange from 

the Museum of Mar del Plata). 

The holotype is the only known individual of the 

ncw spccies. 

Diagnosis: 

. A Dankomys species with a dcep mandibular ramus, 

strong symphyscal region and wide zygornatic plate. M1 with a 

wcll-marked antcromédian flexus; M1 with a shallow anterornedian 

flcxid. M1 and M2 with more transversely dirccted entolophids 

and posterolophids, and well developed posteroflexids ora 

rathcr transvcrse position. Protoflexid of M2 well developed. 

Known distribution: 

Chapadmalalan subage of the Montcherrnosian 

agc, Uppcrmost Plioceno; South East of Buenos Aires Province, 

Argentina. 

Description of the specimcns of Dankomys: 

Skull: 

The best specimen of Dankomys is the holotype of 

D. vorohucnsis, MMP M-1064, found in association with MMP M-1077. 

The typc spccimen shows a great doal of thc skull and rnandible 
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characters,' and it is mostly on the basis of this spccimon 

that the concept of the ~ew gcnus arose. The right rnaxilla 

and prcmaxilla of the holotypc of vorohucnsis are fairly com

plete andina good statc of prescrvation. The prernaxilla, 

howcvcr, was misplaced during preparation in a way that could 

only be corrccted now with dangcr of darnage to thc wholc 

spocirnen. Howcver, the wholc anterior lateral vicw of thc 

skull can be reconstructed safely as indicated in Fig. 17. The 

left maxilla and prcmaxilla are less complete, but they hclped 

a great <leal to make the reconstruction p~ssiblo, as did the 

occurence of the left maxilla of the other specimen associ~ted 

with thc type. 

In lateral view (Fig. 17A), the antorbital region of 

the skull shows that the rostrum tapers forwards muchas in 

Bolornys, diffcring thereby from Zygodontomys, Akodon or Calomys, 

which show a rostrum much higher anteriorly. As in·various 

species of Bolomys, the incisor is clearly orthodont, whereas 

in Zygo·don·tomys, Akodon, Calomys and Phyllotis i t is usually 

opsithodont. The more anterior point of the premaxillac is 

brokcn in all thc availablc specimens, but these bones certainly 

did not cxtend in front of the incisors, as is also thc case 

in Bolornys. In fact, the rostrum of Dankomys is vcry similar 

to that of Bolomys. The only important distinction bctween 

thcsc two genera in this region lies in the zygomatic plate, 

which is clcarly deeper in Dankomys, which approaches the con

dition found in the phyllotines. In Dankornys vorohuensis the 

zygomatic plate defines an arca of inscrtion of thc pars 

profundus of musculus mas se ter la'te·ralis, which is clearly 

highcr than wide, as it is in Phyllotis and Cal'omys, whcreas 

in Akodon,· Bolomys and Zyg·o·dontom'ys, this arca is wider than 
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high and docs not rcach so high in thc lateral vicw of thc 

skull. The anterior bordcr of the zygomatic platc h~s a long 

concave outlinc, as its upper corner is pointed and slightly 

projcctcd forwards. This is very similar to thc condition 

found in thc typc specimcn of Bolomys obscurus (BMNH 55.12. 

24.161) (Fig. 9), but this spccimen is exceptional for thc 

stnndards of Bolomys, including other specimcns of thc same 

spccies, in this rcspect, and must be considered anomalous. 

In all the othcr specimens of obscurus available, and in all 

the other specimens of Bolomys (Fig.· 12), the anterior border 

of thc zygomatic plate is plane or very slightly concavc 

(specially in Bolomys scagliarum, see Fig. 12I), and has a 

roundcd uppcr cerner not projected forward. This is also the 

usual condition in Akodon, ·in which the zygomatic plate _can 

cvcn be rnuch less deep and in sorne cases shows an anterior 

border gradually slanting backwards. 

A distinction occurs in the zygomatic plate of the 

two species of Dankomys recognized here, as the single known 

specimcn of simpsoni shows this plateas high as in vorohucnsis, 

but clearly wider than deep. The phylogcnetic significancc 

oí the zygomatic plate and associated structures in the crice

tids has been discusscd by Vorontzov (1963b, 1967). According 

to his conclusions, Dankomys rnight be considered as more 

cvolvcd in masticatory spccializations than Bolomys, an infcr

cncc which is also supported by its molar rnodifications. 

In ventral view (Fig. 17B), the type specimen of 

vorohucnsis shows long and widc incisive foramina, which are 

~lmost as wide posteriorly as anteriorly, whereas in Bolornys 

thcy are usually narrowcr behind. Thcse foramina rcach farther 

forwards than in Bolornys, and are relativcly longer than in 
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•nny of the species of thc lattcr. As in Bolomys thcir post

erior borders pass bcyond the anterior bordcrs of the M1, but 

in Dankomys vorohuensis they reach to a point slightly more 

posterior than in Bolomys, and they are at thc samc level as 

the protocone of thc M1. In D. simpsoni, the incisivc foramina, 

cvcn when passing bcyond the anterior border of the M1, do not 

rcach to their protocone, being in this respect more similar 

to those of Bolomys. 

The posterior palate is very similar to Bolomys. 

It can be accuratcly reconstructed from thé available spccimens 

of vorohuensis, and the details which can be obscrved in the 

spccimen of simpsoni.are not different. The molar rows are 

slightly diverging posteriorwards, whereas in Bolomys they are 

roughly parallel to one anothcr. The space between the inter

nal bordcrs of the M1 is definitely longer than the total 

lcngth of the M1, so that the palate is wide, as defined by 

Hcrshkovitz (1962). As regards its length, it can be defined 

as moderately long: the median posterior border of the palate 

lics behind the posterior border of the M3, more so than in 

Dolomys, but lcss so than in Zygodontomys. A medial ridge is 

not obscrvcd, but a narrow and shallow groove goes forwards at 

cach side from the anterior palatal foramen to the incisive 

foramina. From what can be inferred from thc incomplcte pre

scrvation of this rcgion, the mesopterygoid fossa was large, 

and probably wider than the paraptcrygoid fossac. 

Mandible: 

The lower jaw of D. vorohuensis is known from thc 

two incomplcte lower jaws of the holotypc and from specimen 

iwP M-1066 (Fig. 16, 17). The condyloid and angular processes 

are not prescrved in any of them. The horizontal ramus is 
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Upper and lower molar teeth or DnnkoQys simpsoni, n.ge., 
n. sp., and Dankomys vorohueneis, n. gen.,· n. ap. 

B. 

c. 

D. 

E. 

F. 

Le!t upper molar series ot Dnnkomys simpsoni, n. gen. 
n. sp. Type, MMP M-1153 Chapadmalal l!,tion. Atlantic 
cliffs between Mar del Plata and Hiramar. (Uppor 
Pliocena). 

Le!t upper molar series of Dankocys vorohuensic, 
MMP M-1077. Lower Vorohue Ftion. Partido de Gen-
eral Pueyrredon, Provinco de Buenos Airea, Argentina. 

Right M1 and u2 of Dankomyo vorohuensis n. gen., n. sp. 
Type specimen, MMP M-1064. Low~r Vorohuo Ftion., 
other datn as in B. 

Loft M1 o.nd M2 of Dnnkomys sirnnsoni n. gen., n. sp. 
Type opecimen, MHP M-1153 (Other data as in A.). 

Left lower molar series of Dankocys vorohuen3is, 
n. gen., n. ap. MMP M-1066. Lower Bn.rranco. Lobeo 
Ftion., Partido de General Puoyrrcdon, Prov. de 
Buenos Aires, Argentina. 

Left lower molar series of Dankomys vorohuenais, 
type apecimen, MMP H-1064. (Other data an in c.). 
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cobust and ltigh, as in Zygodontomys, relativcly dccpor than 

in Bolo·mys and thc subgencra of Akodon. The hcight of tho 

ramus at thc middle of thc ii1 is noticeably longcr than thc 

lcngth of the diastema, whcreas in Bolomys it ~s mercly 

slightly longcr than the diastcma. Thc border of thc rnmus 

immediately in front of the M1 slants downwards forming an 
. . 

obtruse angle with the·upper border of the symphysis, whereas 

in Bol·omys, ·zyg·o·ao·n·tomys ~ and several specics of Akodon, i t 

desccnds abruptly, almost perpendicular to the symphysis. The 
. . 

syrnphysis is rnoderately long, and relatively low, the antero-

superior point of the diasterna being ata level lower than the 

alveolar row. The lower rnasseteric crest is moderately well 

marked, more so than in· 1lo'lo·mys and· Ako'd·on, bu t less than in 

Zyg·o·donto·mys. As in the latter, its most anterior point lies 

somcwhat befare the level of the anterior border of thc M1• 
. . 

Hcrc it joins a moderately developed upper masseteric ridge, 

which first runs parallel to th~ lower masseteric crcst, to 

diverge upwards bchind the lcvcl of the cntoconid of M1• The 

mental foramen is norrnally devcloped and it is visible in 

lateral view. Thc coronoid process is not vcry high and docs 

not project backwards, its anterior bordcr being almost 

straight and gradually sloping backwards from the anterior part 

oí thc M3• The capsular projection of thc base of the incisor 

is only slightly developed, and thc posterior tip of the incisor 

rcaches slightly behind the coronoid process. In internal vicw, 

thc symphysis looks rather strong and its posterior point lics 

perpendicular to thc anterior bordcr of thc root of the M1, or 

a littlc behind this point. The ramus is high, has a modcrately 

, concave surface, and the capsule of the incisor is not visible 

bchind thc M3. The mandibular ramus of D. simpsoni agrces with 
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,thc abovc description, but it is clcarly dccpcr and has a 

strongcr syrnphysis, which cxtends somcwhat farther backwards 

than in vorohucnsis. 

Tceth: 
. 

The upper incisors of D. vorohucnsis are vcry 

similar to those of 1folo·mys, both by their being orthodont 

and by- thoir form and relativo devclopment. They are, howevcr; 

rclativcly wcakcr than in most spccies of Bolomys. The same 

can be said of the lower incisors, as is indicated both by 

thcir relativa size and by the devclopment of thc capsular 

projection of the mandible. The lowcr incisors of D. simpsoni 

are evidcn tly s tronger than those of vor·ohue·nsis , 

The molar teeth in the two specics of Dankomys 

show a moderate coronal hypsodonty, and the masticatory 

surface is slightly terraced in modcrately worn teeth, be~ 

coming plane with more advanced wear. The rnolars are rcrnark· 

ably broad and robust, clearly more so than in· lloTomys and 

Zygo'don·tomys, and differing sharply from tite more slender 

and narrow molar tecth of spccies of Akodon. Both the upper 

and thc lower first molar havc four roots. 

The enamel pattern is sirnplified bcyond thc 

condition found in Bolomys, being in this rcspcct more com· 

parablc to Zygodontomys and Calomys, and clcarly differcnt 

írom that in most of the species of Akodon. In D. vorohucnsis, 

the lophs of tho uppcr molars are transvcrse in position, and 

the arca of the main cusps of each side wcll opposcd to each 

othcr. Thc mesoloph is complctely fused with thc paraloph, 

and no cvidcnce of it is lcft. Thc rnctaloph is also completcly 

coalcsccd with the posteroloph, not bcing any indication of 

thc posteroflexus in thc M1 and thc M , , mcrcly a slight one 
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in thc M2. As in Bolomys, thc paraflcxus and thc mctaflcxu~ 

are modcratcly dirccted backwards, and thc hypoflcxus and thc 

protoflcxus (the latter only in thc M1J are slightly inclined 

forwards, so that thc opposite flexi incipicntly altcrnatc 

with cach other. In Zygodontomys and Calomys are distinctly 

opposod to each othor, and they do not altcrnatc. As.in 

Bolomys, the median mure is, in Dankomys slightly .pblique, 

so that thc hypocone is more directly conncctcd to thc inter

na] part of the paraloph than to the protocone. In 

Zygodontomys and Calomys this diagonal trend is not seen, and 

thc median mure is quite in an anteroposterior position. 

Mcsostyles, enterostyles and enterolophs are complctcly abscnt 

in all the available specimens. 

The M1 and M2 are trilophodont in thc type specimen, 

but spccimen MMP. 1077 has a bilophodont M2 by thc disappearance 

of the paraflcxus and parafossetus, certainly because of more 
. 1 2 

advanccd wear. M and M are markedly broader than in 

Dolo·mys (Fig. 11}. In absolute size, the M 1 is as short as 

in the shortest M1 of B.·.·ob's'cürüs, and it is always shortcr 

than in specimens of B. lenguarum. But in width, the M1 of 

D. vorohuensis is clearly broader than in all thc examined 

spccimcns of Bolomys, cxcepting one individual of B. lcnguarum 

anda fcw specimens of the largor species B. lactens and 

B. scagliarum (see Fig. 13). 

The procingulum of thc M1 is simple in thc two 

available specimens; it is transverse in position and sub

clliptical in outline; an anteromedian flexus, as well as a 

protostylc andan anteroflcxus are complctely lacking, as is 

usually the case in the species of Bolomys. Again as in thc 

lattcr, the anterior mure is slightly oblique in position, 
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~hcrcas in Zygodontomys it is distinctly antcropostcrior in 

dircction. 

MMP M-1064 has thc M2 clcarly longer than wide, 

but in MMP M-1077 it is slightly longer than widc. In both 

cases, however, thc absolute width of the tooth is visibly 

greater than in most of thc examined specimcns of Bblomys, 

the only cxception being sorne individuals of B. scagliarum 

and B.lactens. The ~rotoflexus is completely abscnt in M2 

and M3 in the two s~ccimens. The M3, known only from specimen 

MMP M-1077, is bi-lophodont, roughly 8-shaped and relatively 

~css rcduced in sizc than in Bolomys (Fig. 11, 18). 

In the single known specimen of D. simpsoni the 

upper molars show a stage of wear similar to that of MMP M-1064, 

and thcy agrce with the molars of this specimen in size and 

in most of·,.thc character states, as describcd above. The M1, 

however, has a well-defined anteromedian flexus, and the pro-

cingulum is more oblique in position. Thc M2 is wider than 

long and is clearly trilophodont. The M3 is cylindriform, its 

paraflcxus bcing isolated as a parafossctus, and its metaflcxus 

and pypoflexus being poorly developed, not defining an 8-shaped 

outlinc as in D. vorohuensis. 

Thc lowcr molars of Dank~mys vorohucnsis have the 

lingual cusps ata more anterior position than the labial 

oncs, as is thc case in Bolomys and most of the akodonts, but 

thc cnamel pattern differs from that of Bolomys in sevcral 

rcspects. In the M1 and the M2, the mctalophid is slightly 

dirccted forwards from the area of thc metaconc to the anterior 
. . 

rnurid, and the cntolophid and thc postcrolophid are even more 

inclincd in the samc dircction. Thcrcfore, thc mesoflcxid 

and postcroflexid are noticeably oblique and more directed 
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Mandible, Upper jaw and upper dontition or Danko~ys 
eimpsoni, n. gen., n. sp., and internal vicw or upper' 
molar series o! Dankomya, Bolomya, Calomys and Zygod
ontomya. 

A. External view and B. interna¡ view or left incom
pleta lower jaw o! Dankomys simpsoni, n. gen., n. sp. 
Type specimen, MMP Chnpadma.lal Formation, 
Atlo.ntic cli!f'a between Mar del Plata nnd Mirama.r, 
SE Buenos Aires Province, Argentina (Upper Pliocena) 

c. Ventral view and D, lateral view or portian or 
right mo.xilla of Dnnkomys simpsoni, n. gen., n. op. 
Type apecimen, MMP (Other data ns in A and B) 

E. Internal view or right molar series of ZyBodontooys 
thomaoi Allen. Femru.e, BMNH 14.9.1.60. El Tro~
pillo, Carabobo, Venezuela. 

F. Internol view o! right molar series or Calornys 
venustua Thomas. Fcmale, BHNH 25. 13. 13.31. Con
cepcion, Tucurnan, Argentina. 

G. Internal view ot le!t upper molar series (inverted) 
o! Dankomyn vorohuensia MLP Lower Vorohue 
Forcntion, Partido de General Pueyrredon, Prov. de 
Buenos Airea, Argentina (Lower Plcistocene). 

H. Interno.l. view or left uppcr colnr oeries (inverted) 
of Dnnkomye sirnpsoni, n. gen., n. sp. Typc npocimon 
MMP ~ (Other data as in A. nnd B.). 
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·backwards, the latter bcing rather reduced in dcpth, rccall

ing thc condition in Zygodontomys, spccially in the M2. Thc 

hypoflexid is large and wide in all three molars, more re

entrant than is usual in Bolomys. Thc arca of thc protoconid . 
is triangular in outline and opposes the mcsoflexid. The 

median mure is short and wide, and is oblique in direction, 

connecting the hypoconid with the interna! part of the ento

lophid. There is no trace of the mesolophid in all three 

molars, and absent are also the mesostylid and the ectolophid. 

An ectostylid is present in the M2 and the M3 of the two 

known specimens, but it occurs in the M1 of thc type specimen, 

although absent in MMP M-1066. Ectostylids are very r.are in 

thc M1 of Bolomys obscurus, but they are often present in 

B. lenguarum and in other species of th~s genus. 

The M1 is tetralophodont, and has a simple pro

cingulum which lacks any trace of an anteromedian flexid, 

and which is ovate in outline in MMP M-1066, mo~e rounded in 

thc type specimen. Antcroflexid, protostylid and metastylid 

are completely absent in the~two specimens, and there is 

neither an indication of the anterolabial cingulum, which 

is oftcn prescnt in Bolomys. Another outstanding differencc 

in the procingulum as regards the latter genus, is its great

cr anteropostcrior dcvelopment, and its separation from the 

rcst of the tooth by a well marked "neck" dcfined by deeply 

infolded and fairly opposed protoflexid and metaflexid. 

Zygodontomys and Calomys resemble Dankomys in this character, 

but the procingulum of Bolomys is much less clearly dcfined 

bccause the corresponding flexids are rather shallow. 

In absolute size, the M1 of thc two specimens 

are wider than is usual in Bolomys. The lcngth of the M1 
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of thc typc spccimcn of v6rohucn~is is larger than in 

~WP M-1066., and the two spccimcns are only surpasscd in 

lcngth by thc largcst specics of Bolomys (Fig. 11, 14). 

The M2 is bilophodont in .MMP M-1066, as in it 

the posteroflexid was worn off, but this flcxid, although 

rcduccd and dircctcd outwards and backwards muchas in 

Zygodontomys, is present in the type specimen. The M2 is 

rclatively shorter and widcr than in most species of Bolomys 

(Fig. 11, 13, 14). In absolute sizc, the length of the M2 
of thc ·· two specimens can be equa ted wi th large indi viduals 

of .. B. obscurus, or with small individuals of 'B. lenguarum, 

but in width they su~pass any Bolomys. Here again, a super

fiéial rcsemblance is found with Zygodontomys, which M2 is 

also relatively shorter than in Bolomys. The protoflexid is 

vcry reduced in MMP M-1064, completely worn-off in MMP M-1066. 

Rcsembling in this respect Pseudoryzomys, Wiedomys and sorne 

spccics of Phyllotis, D. vorohuensis is distinguished from 

Bolomys, most species of Akodon and Zygodontomys, by its 

largo M3, which is almost as long (MMP M'-1064) or even a li ttle 

longcr CMMP M-1066) than the M2. In the two specimens., the 

cnamcl figure is sigmoid, resembling sorne species of Phyllotis. 

In thcse moderately worn teeth therc is not trace of the 

protoflexid. The hypoflcxid is more dceply infplded than the 

mcsoflexid and thc two flcxids are clcarly involuted. 

The single known individuai of D. sirnpsoni is 

clearly distinguishable from D. vorohuensis in the rnorphology 

of M1 and M2• In being robust, broad and with a well markcd 

procingulum in thc M1, thcy agree with vorohuensis, but thc 

labial flcxids, as well as thc labial lophids, are clcarly 

more transverse in position, and tho postoroflcxid is dceper 



-190-

, in thc two molars. Morcovcr, thc procingulum of thc M1 is 

lcss dcvclopcd anteropostcriorly, and bcars a shallow, but 

clcarly distinguishable anteromedian flcxid. The M1 and thc 

M2 are oven wider than in vorohuensis, and therc is a well 

marked protoflexid in thc M2. 

Affinitics: 

From the abovc description, I believc that 

there is a strong case to assume that Dankomys is a distinct 

genus of the Akodontini, allied to Bolomys. It is more ad

vanccd than Bolomys in molar specializat1ons, probably con

nected with more herbivorous feeding habits. In this respect, 

Dankomys parallels most closely the dental evolution of sorne 

of the phyllotines, particularly Phyllotis. The possibility 

that it actually may be placed in the Phyllotini, does not 

seem to be supported by the availablc evidcnce. In skull 

characters, Dankomys closely agrecs with Bolomys, and it 

diffcrs from the phyllotines in the tapering rostrum and in 

palatal structure. Morcover, the molar teeth, though con

vergent to those of Phyllotis in the rela ti vely high c1·owns, 

involution, and tendency to flattcning of thc crown surfaces 

with moderate wear, are lcss markedly evolvcd in all thcse 

rcspccts than the molars of Phyllotis, and they differ add

itionally from Phyllotis in lacking any trace of thc antero

labial cingulum, which is always well dcvclop~d in thc species 

of this genus. 

Probably Bolomys and Dankomys are patristically 

closcly connected, and the latter may be conceivcd as a linc

agc which departcd from a Bolomys-likc anccstor approximately 

by Niddlc Plioccne times, to bccomc more adaptcd toan 

horbivorous dict. Dankomys may reprcsent, thcrcfore, a 
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,lineagc oí the, akodontincs which shiftcd in fccding habi ts, 

but which did not succecd in surviving, probably bccausc 

of thc compctition of the phyllotincs, It cannot be con

ccivcd, asan ancestral form of thc phyllotincs. Actually, 

true representativos of Phyllo'tis wcrc contemporancous and 

cven oldcr than Dankomys, and the advanccd phyllotincs com

parable to Dankomys in molar structurc, are probably derived 

from more primitivo phyllotines, rcscmbling Calomys, and 

having a common ancestor with the akodontines in much earlier, 

probably Miocene, times. 
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Vnriato 

Specimcn 

• u ~ 

Lcm!th upper diastema 

Lcngth incis.ivc íoramina' 

Nidth zygoma~ic plato 

M1-M3, alveolar lcngth 

~11, lcngth 

N1, width 

ti2, lcngth 

~12, width 

~13, lcngth . 

M3, width . · · · 

Uppcr incisor, depth 

~Uppcr incisor,. width 

Lcngth ma~dible, sym
rnhvsis ... M 

icngth lower diastema 

Dcpth of mandible below ~1 

M1 • M3, alveolar lcngth 

M
1 

- M2, coronal length 

,.,1, Lcngth . 

:-11 , wid th 

~12. lcng.th 

.,12 , width 

... 13 , lcngth 

Lowcr incisor, depth 

Lowcr incisor, width. 
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. 1 • 4 6 .. 1 • 3 3 ................... 1..49 

• ......... ··1:·,.19 1 • 02 

.· 1...2.1 1 • 24 

. 1. 46 "·-. -•.• ..... --,,-. ., -.... -.. 
0.87 ' .-.- ... ,~- .. -.......... . . . -."' .. -.-.-. 

.- .... -.-...-.. 9 •. 57 .. --..... 

3. 84 ............ -. . .3 •. 7.1. ... -.-.~ ..... . 

4. 48 .. •.-,¡,~--... 4. 35 4. 7.4 

.5. 8 2 • ...... -.~. . . .s •. 44. . . ........... -

·.S.,63 . .............. . .5 •. 25 .-.~ ........... . 
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.· .1, 39 --.- .. - i .1 • 36 .1 • 46 

.· L.61 1..49 .. 1..55 

l.49 . 1. 4 7 .l. 55 

, 1 • 6 3 ........... - .. , .1 .• 5 5 - .. - - .. 

1 • 2 7. ... .......... , 1 .• 3 O .. • - - -

: .1. 24 .. _.......... : 1...2.3 ... 1. 61 

0.74 ~~-~- 0.14 0.99 

TABLE No. _q. \ Measuremcn ts (in mm) of the 
kno~ specimens of Dankomvs. 
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7.2.3. GENUS ~KODON, MEYEN 

7.2.3.1. A REASSESSMENT OF TBE GENUS AKODON AND ITS 

SUBGENERA 

· Ako·d·on is thc most polytypic of the akodontinc 

sigmodontines, and is undoubtcdly the most confusing and lcss 

undcrstood of them all. However, once the specios groupcd 

herc under Bolomys are kept apart, thc limits of Akodon 

appcar more precise. One gains the impression that all the 

rcmaining forros usually groupcd under Akodon, Abrothrix, 

Chroeomys, Deltamys, Hypsimys, Thalpomys and Thaptomys, 

representa complex array of allied species, more closely 

connected with each other than with any species of the re

maining genera of akodont rodents (Bolomys, Oxymycterus, etc.). 

This imprcss·ion supports the idea of a large central genus, 

Ako·don, within which it may prove convenient to distinguish 

somo distinctive single species or set of species as sub

gcncra. 

This was basically Ellerman's (1941: 406-410) 

conception of Akodon. I must admit that in the first steps 

of my rcvisionary studies of thc akodont cricetids, I was 

rcluctant to agree with Ellerman's lumping of Thomas' full 

genera under Akodon. Thereforc, I cxpressed (in Reig, 

Kiblisky & Linares, 1971; Bianchi, Rcig, Molina and Dulout, 

1971) my tcntativc acceptance of full gencric status for most 

of thc various taxa included under Akodon by Ellerman. In 

fact, sorne of the arguemcnts of Ellerman om this matter were 

hartl to accept, and one had the imprcssion that he was in

clined to actas too much of a 'lumper'. 

However, as I advanccd in the knowlcdgc of thc 

confusing array of spccies in this group, I becamc more and 
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more convinced 'of the convenience of trcating thcm as a 

single cvolutionary unit undcr a single genus-concept. 

Thorcforc, and on other grounds, I arrivcd at conclusions 

rathcr closely in agrecment with Ellerman's concept of 

Akodon, rcsulting from my proposals as to the limits of 

Bolomys and from other reinterpretations. 

The first major change is, indecd, the complete 

wi thdrawal of the species of 'B'olom'ys, as here understood, 

from the extensions of Akodon, and the inclusion under the 

latter genus of albiventer and b~rlep~chi (sce latcr). The 

sccond is tha t I do not recognize· Tha'p·torrt'ys as a distinct 

subgenus. I could not find any relavant difference, going 

distinctly beyond the limits of variation occurring within 

Akodon s. s., to keep A. nigrita Licht,the type and the 
. . 

single species of Thaptomys (see Cabrera,· 1961; Massoia, 1964), 

as a separate subgenus. Cranially and dentally, nigrita 

is a typical Ak6don and its allegcd fossorial adaptions are 

too incipient to deserve any special taxonomic treatment. 

Thalpomys is here only tentatively recognized 

as a separatc subgenus. Thalpomys is more easily distinguish

able from Akodon than Thaptomys, but is too poorly known 

forme to be able to come to any convincing conclusion as to 

the degree of.its differentiation. Chroeomys, I believe, is 

still nebulous as to its limits. Chroeomys is certainly a 

différcntiated offshoot of the Andean akodonts, but it is 

difficult to assess the spccies to be included here. It is 

quite possible that sorne species of Akodon s. s., which have 

bccn incorrectly associated with Bolomvs (sec Tate, 1932h), 

may be provenas better placed within Chroeomys. Deltamys, 

llypsimys and Abrothrix, contrariwise, are clearly distinguish-



Fig. 20. Skulls of typical representativea of Akodon, Microxua, 

Abrothrix and Oxymycterus. 

right row, dorsal views. 

Left row, lateral views· 
' 

AK Akodon boliviensis boliviensis, MBUCV 1.1889. 
30 Km. NW Ollantaytambo, Cuzco, Peru. 

MI Microxus mimus Thomas, Female, Type apecimon, 
BMNH 1.1.1.48, Limbane, Puno, Peru. 

r.:lB Abrothrix longipilis Thoma.s, Male, BMNH 98.8.2.2. 
Valparaiso, Chile. 

OX. Oxymycteruo rufus Desmarest, Male, Type speci
cen of Oxy~ycterus platensis Thomas, BMNH 99. 
10.4.1. 
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.ablc subgcncrn in diagnostic fcatures and also in extcnsion. 

A point of clarification is still ncccssary 

as rcgards Abrothrix. Rcccntly, Hershkovitz (1966: 96, 127) 

included Microxus under Abrothrix on the argucmcnt ,that . 
M. mimus, the type spccies of Microxus, is an Abrothrix. 

Actually, this statement could hardly be supportcd by a 

clase comparison of the type specimens of M. mimus (Fig. 20), 

with a typical rcpresentative of l~rtgipills (the type-species 

of Abrothrix). Microxus, as rcpresented by its type-species 

and by M. bogotensis, is a gcnus quite distinct from 

Abrothrix in skull and in molar morphology (Fig. 20). As 

already recognized by Thomas (1909) ,· Mic·r·o'xus is much more 

closely related to Oxymy~terus, to the extent that the 

spccies iheringi, which looks like an intermcdiate form be

twecn the two, has been, erratically placed in one or other 

of those genera. By the same reasons, Ido not support 

Cabrera (1961), who trea ts Micr'o·xus as a subgcnus of Akodon. 

A redefiní tion of Akod·on on the basis of 

cranial and dental characters now scems quite cssential. 

Genus Ak6don, Meyen 

· 1833. Akodon, Meyen. Nova Acta Leopold. 
'16, pt.11: 599 

1837. Abro·thrix, Wa tcrhouse. Pro e. Zoo 1. Soc. 
London: .21 (acccpted as a subgcnus) 

· 1839. HesperomYs, Wagner. Schrebcr. SAúgeth. 
Suppl. 3: 516 (in part) 

· 1886. · Habr·othr'ix, Thomas. Pro.Zool.Soc. 
London: 450 

1887 . 

. 1916. 

He·sp·erom·ys·; Leche. Zool .Jahrb., 1: 687 
. (in part 

Chalco'm'ys, Thomas. Ann. Mag. Nat. Hist. ·es ) 1 8 : 3 3 8 • 
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~ 916. , Chrocomys, Thomas. Ann. Mag. Na t. His t. 
(8)' 18: 340 (acccptcd as a subgcnus). 

1916. 

. 1916. 

1916. 

1917. 

. 1918. 

Bolomys, Thomas. Ann. Mag. Nat. Hist. 
(8) 18: 339 (in part, not including 
thc typc specics) . 

Thalvomys, Thomas. Ann. Mag. Nat. Hist. 
(8) 8: 339 (provisionally accepted as 
a subgenus). 

Thaptomys, Thomas. Ann. Mag. Nat. Hist. 
(8) 18: 339 

Deltamys, Thomas. Ann. Mag. Nat. llist. 
(8) 20: 98 (accepted as a subgcnus) . 

Hi!s'imys, Thomas. Ann. Mag. Nat. Hist. 
(9 1 • 190 (accep·ted as a subgenus) 

Akodon boliviensis Meyen, by original designation. 

Dis·tr ibution: 

Temperate zone meadows, grasslands and brushlands 

of Argentina, Chile, Uruguay, Paraguay, Bolivia and South East

crn Brazil. Andean valleys, highlands and fringes of mountain 

forcsts of .Argentina, Chile, Bolivia, Pcru, Ecuador, Colombia 

and Venezuela. 

Inéluded species: 

Twenty~nine living species grouped in six sub

genera: Abrothrix·, Akodon, Chrocomys, Del tamys, Hypsimys and 

Thalpomys (sec names of recognized specics under each subgenus) • 

. \,...-. 

Cranial charactc~~~t~tes: 

Skull usually slender, with a typically 

fAirly narrow and rounded brain case, a fairly clongatcd occipita: 

rcgion anda rostrum of regular shape, not tapering forwards 

in lateral view. Upper profil-0 of thc skull sloping forwards 

. and backwards from thc posterior part of the frontals. Zygomata 

slightly cxpanded and nor markedly convergent anteriorly. Nasals 

usually longer than, oras long as, thc frontals, their anterior 
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• bordcr passing forward beyond the anterior plano of thc 

incisors, but not projected or cxpandcd to forro a trumpct

shapcd opening. Posterior borders of the nasals usually 

tapcring backwards and projecting beyond the fronto-prcmax

illary suture. Frontals long, usually with a narrow and trans

vcrscly convcx interorbital rcgion with more or lcss sharply 

squarcd edges not forming a well defined supraorbital ridgc. 

Pronto-parietal suture angular or crescentic in. shape. Par

ictals relatively long, their length, in.the midline, usually 

more than half the length of the frontals, not cxtcnding for

wards through lateral processes between frontals and temporals. 

Interparictal moderately reduced in width and length. Zygo

matic plate rnoderately dcveloped, relatively narrow and low, 

but usually with anterior border vertical, straight or slight

ly concave, not slanting gradually backwards from its lower 

root to thc upper border. Upper corner of the zygomatic plate 

roundcd, not projecting forwards. Incisivo foramina wide 

and elongated, narrow behind, usually penetrating betwecn 

the lcvel of the fif.st molars wcll beyond their anterior plano, 

to reach or slightly surpass the level of the protocone of M1 • 

Posterior palatc long and wide, its median posterior border 

usually slightly behind the posterior plane ~f thc M3• Palatal 

surfacc relatively simple, without markcd ridges and with 

shallow groovcs. Mesoptcrygoid fossa narrow and lcss than 

width of parapterygoid fossa. Bullae usually small , lcss 

frcqucntly moderately large. Mastaid not noticeably inflated. 

Occipital rcgion somcwhat elongated, its posterior border 

rounded and continuous with thc linc of thc brain case whcn 

viewcd from thc lateral sido. 

Mandible somewhat slcndcr, its height at M1 



-200-

vsually shortcr ,than diastcma length. Lowcr massctcric crcst 

prcscnt, but not strong, rcaching forward to thc lovcl of the 

anterior half of M1• Uppcr massetcric crest rather long and 

usually as strong as the lowcr one. Coronoid proccss rather 

short, with anterio·r border gradually .slanting backwards. 

Condyloid process relativcly low, clongatcd and projccted 

backwards. Articular surfacc of the condyle cxtending dorsally 

and slightly posteriorly. )Capsule of incisor root normally 

not projectcd as a well devcloped tubcrcle, lying on thc ant· 

criar half of thc sigmoid notch. Angular·process longer than 

high. 

Dental chara~ter-st~tes, 

Upper incisors usually opisthodont, less fre· 

quently orthodont, never protodont. Molar rows parallcl

sidcd. Molars relatively small, usually with moderately 

dcveloped cusp hypsodonty, with crestcd and with bi-level 

oclusal surface in slightly worn tecth, terraced with advanccd 

wear. 

M1 four rooted. Upper molars with labial (para

conc-metacone) main cusps only slightly posterior to the. levcl 

of the lingual ones (protocone-hypocone), and main lophs trans

verso in position. M1 and M2 usually trilophodont in moderate

ly worn tecth. Mesoloph reduced, usually only partially fuscd 

with the paraloph, so that a lingual rcmnant of it is usually 

prcscnt, forming a bifurcated broad median loph markcd by a 

shallow mcsoflcxus in ~1 and M2• Metaloph united with the 

posteroloph and not reaching the hypocone, alrnost completcly 

coalcsced with posteroloph, so that posteroflcxus is very 

narrow or completely abscnt in moderatcly worn tecth. Para

flcxus and metaflexus somewhat directed backwards, hypoflcxus 
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and protoflcxus somcwhat forwards~ thc oppositc flcxi slightly 

altcrnating. Entcrostyle and entcroloph usually complctcly 

abscnt. Mesostylc often present in M1 and M2, usually unitcd 

with thc rcmnant of mesoloph. M2 usually much longer than 

wide. M3 rnuch reduced, cylindriform in modcratcly worn tccth. 

Procingulurn of M1 moderately simple, slightly oblique in 

position, usually clearly biconulate by the prescnce of a 

wcll"developed anteromedian flexus. Procingulum united to 

protocone through an anteroposteriorly oriented anterior mure. 

Protoflexus absent undivided by a protostyle, antcroflcxus 

usually prescnt but not deeply infolded. Antcroloph well de-. . 

fincd and usually united to paratsyle. Protoflcxus of M2 

evident in moderately wórn teeth, absent on M3 of similar 

stagc of wcar. 

Lower molars with lingual cusps (metaconid and 

cntoconid) placed fairly anterior to thc labial oncs (proto

conid~hypoconid), with mctalophid, as well as entolophid and 

posterolophid usually oblique, directed slightly forwards from 

thc lingual bordcr to the labial one. Mesolophid almost com

plctcly fused with entolophid, but a weak lingual rcrnnant, 

usually united with a mespstyle, is oftcn prescnt in most of 

thc spccies. Ectolophid and ectostylid frcquently present in 

M1, occasionally in M2, rarely in M3 • In M1 and M2, hypoflexid 

bread and transvcrse, mesoflcxid directed obliquely forwards 

frorn outside. Posteroflexid wcll developcd, obliquc and para~ 

llcl to the mesoflcxid, absent in M3 . M1 tetralophodont, · 

with a somewhat complex procingulum, dcfincd by a:usually wcll 

dcfincd, wcll~infolded metaflexid antl protoflexid, antcroflexid 

normally abscnt. Protostylid and anterolabial cingulum 

usually prcsent. Anteromedian flcxid normally well devclopcd 
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in modcrately worn tecth. M2 trilophodont, wcll longcr than 

widc, with protoflexid usually well marked in moderately worn 

tccth. M3 relatively large, but ever smaller than M2, usually 

bilophodont and sigmoid-shaped in outl~ne, with protoflexus 

frequently present in moderately worn teeth. 

Remarks. 

The above morphological description of the 

character~states of Akodon is intended to apply to the whole 

genus. Akodon is, however, rather varied and, as already men

tioned, the distinction of various subgenera seems here to be 

appropriate~ Therefore, in all those cases where exceptions 

to the above description are known, the corresponding character

states have been qualified as usually present. Departures 

from those states are indicated in the diagnosis of the sub~ 

genera which are provided in the following pages. These diag

noses must be taken as provisional as they are not based on 

a thor.ough revision of all or most of the species of each sub

genus. They are rnostly based on the characters of the type

spccies of cach, and checked through the examination of series 

of at least 70% of the inclüded species. 

. 1833. 

. 1839. 

1884. 

1886. 

1916. 

Subgenus Akodon, Meyen 

Akodon Meyen, Nova Acta Leopold. 16, 
pt. 11 : 599. 

Hesperomys, Wagner, Schreber. Saugeth . 
Suppl. 3: 516 (in.part). 

Habro·thrix, Thomas, Pro e. Zoo 1. Soc. 
London: 450 

Hesperom}s, Leche, Zool. Hahrb. 1: 687 
(in part 

Chalcorr1ys, Thomas, Ann .Mag .Nat.Hist. 
(8) 1 8: 338 

1 
1 
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. 1916. 
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Thaptomys, Thomas, Ann.Mag,Nat.Hist. 
(8) 18: 339 

Bdlomys, Thomas, Ann.Mag.Nat.Hist. 
(8) 18: 339 (in part) 

l 

Type species: Akodon bolivictisis Meyen (by original designation 

Known distribution: 

As for the genus. 

Included species: 

· 'aeros'us ,· ·a·n'd'i'n'us (a· ·chr·o·eomys?), 

albiVc'riter (a Chroeo'm'ys?), ·a·z·a·r·ae, b'oTiv'i~·n·sis, ·cha'cOensis, 

·cursor, 'do'lores,· i'ni'sca·tus; rno'liri'ac (?), higrita, nucus (?) 
. . . 

· ·o·liva·ceous ,· o·ro·phi'lus· p·a·ci'ficus ,' pücr ,· ·s·e·r·re·n·sis, surdus, 

tolim·ae, urichi ,' va'rius ,· xan·torh)'n'us. (addi tionally, two 

fossil species described in the following pagcs. Akodon 

lorcntzl·ni, n. sp., and A.· j'oha·nn'is, n. sp.) 

Characte·rs. 

Skull normally built and usually somewhat elong

ated behind. Nasals longer to slightly shortcr than frontals. 

Zygomatic platc normal, with anterior border usually vertical 

in position. Brain case moderately long, usually not broaden

cd, its breadth as largc or slightly shorter than 1/2 the 

condylobasal length. Interorbital region usually fairly 

narrowed, without supraorbital ridges. Antcrodorsal frontal 

sinuscs not inflated. Interparietal normally to much reduced. 

Bullae usually not enlarged. Incisive foramina usually reach

ing the protocone of M1 or slightly befare it. Posterior 

border of palatc behlnd the posterior border of M3• Mandible 

rclatively high and stout, more slendcr in the smaller 

spccies, with masseteric crest normally developcd and reaching 

forward the middle of the M1• Incisor capsule usually not 
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,projccted as á definitc tuberclc. Uppcr incisors normally 

opisthodont, lcss frcquently orthodont. Molars not markedly 

clongatcd and narrowed, with a moderatcly dcvcloped tubcr

cular hypsodonty. Molar crowns usual~y bi-levcl, torraced 

to planatc with wear, cusp~ neither 11noticeably tubcrculate, 

nor with noticcably inclined enamel walls. M1 usually with 

an anteromedian flexus andan anteroflexus •. Paraflcxus of 

M2 dirccted lingually, the anteroloph of normal position. 

Mcsoloph remnants usually unitcd to mesostyle, typical on 

M1 and M2• Entoconid wide, but not noticeably bulging later

ally in M1 and M2• Mesoflexid and posteroflexid of M1 and 

M
2 

normally inclined and well dcveloped. Anteromedian flexid 

of M
1 

frequently present, but only exceptionally deeply infold

ed, metaflcxid moderately to scarcely infolded. Mesolophid 

remnants, cctolophids, ecto- and mesostylids frequently 

present. M3 long, but clearly shorter than M2 • 

1837. 

1843. 

1895. 

1916. 

. 1941 • 

. 1943. 

Subgenus Abrothr1x Waterhouse 

~ (Abrothrix) Waterhouse, Proc. Zool. 
Soc. London. 21 (p~oposed as a subgcnus 
of Mus) 

Habrothrix Wagner, Schrebcrs Saugeth. 
Suppl. 3. (in part) 

Ac·odon Thomas, Ann.Mag.Nat.Hist, (6) 
14: 369 (in part) 

Abrothrix Thomas, Ann.Mag,Nat,Hist. (8) 
· 18 (considered as a full gcnus) 

Akodon (Ab'rothr'ix), Ellcrman, Th'c families 
and gen. of living rod. Vol. 2: 409,416. 
(proposed as a subgenus of Akodon) 

Akodon (Abr·othrix), Osgood, Field Mus • 
Publ. Zool. 30: 184-198 (revision of 
most of thc living specics). 

Typc species: Akodon (Abrothrix) longipilis Waterhouse (by 

i 

' 
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priginal designation). 

Distribution: 

Low lands and mountain valleys of southcrn and 

central Chile; Andean slopes and low ~allcys of Argentina 

from southern Santa Cruz to Mendoza; mountain valleys of 

Tucuman, Argentina. 

Included species: 

illuteus, lanosUs, longipilis and sanborni 

(additionally, two fossil species dcscribed in the following 

pagos. A. kermacki i, n. sp. , and Al. magnus, n. sp. 

Characters. 

Skull strong and elongated, with a rathcr long 

and slender muzzlc. Nasals well longer than frontals, exceed· 

ing backwards the fronto~maxillary suture and slightly pro

jccting forwards. Zygomatic plate relatively deep and short, 

with anterior border vertical or slightly inclined backwards. 

Brain case relatively long, rouded and slightly broadened, 

its breadth as large as 1/2 the condylobasal length. Inter

orbital region of median breadth, without supraorbital ridges 

and with smoothly rounded cdges. Anterodorsal frontal sinuses 

slightly inflated, its dorsal surface rounded. Interparietal 

normally rcduccd. Incisive foramina elongated but scarccly 

rcaching the protocone of M1• Posterior border of the palate 

well behind the posterior bordcr of the M3• Bullac not cn

largcd. Mandible moderately low and elongated, with upper 

masscteric crcst bettcr marked than the lowcr masscteric crest, 

slightly surpassing forwards thc middle of the M1 • Incisor 

capsule projected as a comparatively fairly devcloped tubercle. 

Uppcr incisors orthodont, rather strong. Molars comparativcly 

bread, with a moderately wcll developed tubcrcular hypsodonty 
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and a slight cr,own hypsodonty. Molar crowns bi-level, 

tcrraccd to planate with advanccd wcar. Cbsps not noticoably 

tubcrculate, with somcwhat inclincd enamel walls. Antero

mcdian flexus of M1 completely obsoleto or barcly noticcablc. 
. 2 

Anteroflexus present, but shallow. Paraflcxus of M directcd 

lingually, antcroloph normal. Mcsoloph remnants usually 
. 1 2 

unitcd to mesostyles in N and M. Mesoflexid and pastero~ 

flcxid of M1 and M2 well developed, the former scarcely in

clined and the latter smaller and nearly transversal in posi

tion. In M1 and M2 entoconid typically bulging lingually. 

M1 with anteromedian flcxid obsoleto or occasionally present 

in an incipient stage as a shallow and open notch, metaflexid 

little to moderately infolded. Mesolophid remnants constant 

on M1 - M3, but poorly developed and projecting from the 

antera-lateral border of the entoconid, usually connected 
. . 

with mesostylids. Ectolophids completcly absent, ectostylids 

sometimes present on M1, very rarely so in M2. M3 long, but 

smallcr than M2. 

1917. 

. 19.41 • 

Subgenus· DeTtamys Thomas 

· DeTtam'ys Thomas, Ann .Mag .Nat .His t. (8) 
20: 99 (proposed as a full genus) 

· :Ako'don '(DeTtainys) Ellerrnan, The families 
and genera of living rodcnts, Vol. 2 
: 409, 414 

Typc ·sp·ec·ies: Deltamys kempi, Thomas, by original designa tion. 

Distribution: 

Delta region of Parana River and Ria de La Plata, 

and adjaccnt areas of Argentina and Uruguay. 

Included spccies: 

Only the type specics. 

Charactcrs: 

Skull clongated and narrow. Nasals slightly 
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¡ongcr than froQtals •. Zygomatic plate weak and low. Druin 

case long, rounded and narrow, i ts brcadth le.ss than· 1 /2 

the condylobasal lcngth. Intcrorbital rcgion slightly narrow

cd, without supraorbital ridgcs. Anterodorsal frontal sinuses 

modcrately inflated. Interpariotal vety reduced in width. 

Bullao not cnlarged. Incisivo foramina rcaching thc lcvel 

of the protocone of the M1• Posterior border of the palate 

anterior to the border of the M3 • Mandible low and elongatód, 

massctcric crests scarcely defined. Incisor capsule projccted 

as a comparatively well developed tubercle. Upper incisor 

ppisthodont, moderately strong. Molars fairly elongated and 

narrowed, with comparatively fairly developed tubercular hyp~ 

sodonty. Molar crowns crested to bi-lcvel, the cusps slightly 

tuberculate with enamel walls of upper molars inclined post

criorly, of lower molars inclined anteriorly. M1 with a well 

dcfincd anteromedian flexus and anteroflexus. Paraflexus of 

M2 directcd forwards, the anteroloph not reaching the lingual 

border of the tooth. Mesoloph remnants evident on M1 and M2, 

united to mesostyles. Lower molars with deeply inclined for~ 

ward meso- and posteroflexids. Entoconid moderately bulging 

latcrally ~n M1 and M2 • Mesolophid remnants, ectolophid, 

ecto- and mesostylids absent. Antcromedian flexid of M1 

usually obsolete, metaflexid of M2 normally well developed, 

M3 almost as long as M2 • 

Subgenus Chroeomys Thomas 

1916. Chroeomys Thomas, Ann.Mag.Nat.Hist. (8) 
· 18: 340 (proposcd as a full gcnus) 

· 1941. Akodon (Chroeomys), Ellcrman, The 
families and genera of living rodcnts, 
Vol. 2 : 409, 41 5. 

1947. Akodon (Chroeomys), Sanborn, Fieldana, 
Zool. 31: 137 (rcvision) 

l 
1 
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~Ypc spccics. Akodon pulcherrirnus Thomas (= Akodon (Chrocomys) 

jclskii pülcherrimus, fide Sanborn), by original dcsignation. 

Distribution. 

The high Andes north of Jujuy, Argentina, up to 

Central Peru. 

Inclu'de'd species. 

Following the revision of Sanborn (1947) the 

five spccies recognized by Thornas are to be lumped into a 
. . 

single polytypic species :· felskii. It is possiblc, moreover, 

that albiventer and andinos may belong here. 

Characte·rs. 

Skull enlarged and broadened behind~ Nasals 

longer than frontals. Zygomatic plate not weakened, but 

with a roonded anterior border scarcely projecting forwards. 

Brain case not noticeably long, bot broad and roonded, its 

breadth more than· 1.2 the condylobasal length. Interorbital 

rcgion fairly narrowed, with smoothly rounded edges, withoot 

sopraorbital ridges. Anterodorsal frontal sinoses not in

flatcd. Intcrparietal slightly reduced. Bullae cnlarged 

and rnoderately swollen. Incisivo foramina scarcely rcaching 

the level of thc protoconc of the M1 • Posterior border of tho 

palatc ata lino with the posterior border of M3 • Mandible 

rclatively strong and ~igh, with rnassetcric crests slightly 

dcvclopcd and reaching the rniddle of thc M1• Incisor capsule 

wcak and not projectcd at all as a tube~clc. Uppcr incisors 

slightly opisthodont. Molars comparatively broad, with a 

rclativcly well devcloped tubercular hypsodonty. Molar crowns 

bi~lcvcl, with cusps slightly toberculate and with enamel 

walls slightly inclined. M1 without a distinct antcromedian 

flexos, but with a well doveloped and decply infoldcd antera-

1 
1 
1 
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,flcxus. Paratlexus of M2 dirccted lingually, the antcroloph 

short, but of normal position. Mcsoloph remnants and mcso

stylc absent or very small on M1 and M2. Entoconid of M
1 

and M2 broad but not bulging latcrally. Mesoflexid and post

eroflcxid of M1 and M2 normally incli~ed and well devclopcd, 

rather open. Anteromedian flexid and mctaflexid of M1 very 

deeply infolded. Mesolophid rcmnants, ectolophid, ecto- and 

mcsostylids abscnt. M3 not enlarged, clearly smaller than 

Mz. 

1918. 

. 1941. 

Subgenus Hypsimys Thomas 

. Hyp·s·imys, Thomas, Ann .Mag .Nat .Hist. (9) 
1 : 190, 

Akodon '(Hyps1rnys), Ellerrnan, The familie· 
and genera of living rodents, Vol. 2: 
409, 414. 

Type species: Hypsimys budini Thomas, by original designation. 

Distribution: 

Mountains of northwestern Argentina, in the 

Province of Jujuy. 

·rnclud~d ~~~~ies: 

Thc type spccies only. After a comparison·of 

thc type specimens, I agree with Cabrera (19~1) that deceptor 

Thomas 1921 is a synonyrn of büdini Thornas. 1.918. 

Characters: 

Skull broadened behind. Nasals as long or 

slightly shorter than frontals. Zygomatic platc normal, but 

with a somewhat inclincd backwards anterior border. Brain 

case long, rounded and broád, its brcadth more than 1/2 the 

condylobasal length. Intcrorbital region not noticeably 

narrowcd, without supraorbital ridgcs. Anterodorsal frontal 

sinuses not inflated. Interparietal normally rcduccd. 

1 
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Jncisivc foramina rcaching slightly bchind thc levcl of thc 
. 1 
protoconc of M. Posterior bordcr of thc palatc anterior to 

thc posterior border of M3 • Bullae not cnlargcd. Mandiblc 

slcndcr, with upper massetcric crest bcttcr dcfincd than thc 

lowcr massctcric crest. Incisor capsule projccted as a 

slightly developed tubercle. Upper incisors orhtodont, mod· 

erately strong. Molars strongly elongatcd and narrowcd, with 

a comparatively wcll developed crown hypsodonty. Molar crowns 
·1 
~cvclled to terraced with more advanccd wear, the cusps 

ncithcr noticeably tuberculate, nor with the :enamel walls 

noticeably inclined. M1 without an anteromedian flexus of 

an anteroflexus. Paraflexus of M2 directed lingually, the· 

antcroloph of normal position. Mesoloph remnants evident on 

M1 and M2, mcsostyles absent or very low. Entoconid of M1 

and M2 not bu~ging laterally. Mesoflexid and posteroflcxids 

of M
1 

and M2 strongly inclined forwards and rather shallow. 

Anteromedian flexid of M1 very shallow and open, metaflexid 

normally well developed. Mesolophid rcmnants, ectolophid, 

ccto~ and mesostylids absent. M3 long, but clearly shorter 

than M2. 

Typc· spccics: 

Distribution: 

. 1916. 

1941. 

Subgenus Thalpomys Thomas 

· Tha1pomys Thomas, Ann.Mag.Nat.Hist. ("8), 
18: 336. (proposed as a full genus) 

Akodon '(Tha'l1omys) Ellcrman, Thc families 
and genera o living rodcnts, Vol.2: 
409, 914. 

~ 'la'siotis Lund (by Thornas, dcsignation) 

Lagoa Sants, southwcstcrn Minas Gcraes, Brasil. 

Inc1udcd" ·sp·e·c1·es: 

Thc typc specics only. 
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; Chnractc·rs: (bascd on BMNH 88.1.28.4. and illustrations by 
Winge ,' 1888) . 

Skull rathcr elongated and narrow. Nasals 

slightly shortcr than frontals. Zygomatic plato normal, 

with anterior border vertical in position. Brain case rnod

erately long and not broadened, its breadth slightly lcss 

than 1/2 thc condylobasal length. Interorbital region rather 

widc, with strong supraorbital ridges with distinctly over

hanging ledges. Anterodorsal frontal sinuscs very rnoderately 

inflatcd. Interpariéta1··not reduced. Incisive foramina 

much narrowed behind and reaching the protocone of the M1 • 

Posterior border of palate bchind the posterior border of M3. 

Bullae not enlargcd. Mandible slcnder, with alrnost unnotice

able masseteric crests reaching forward thc anterior border 

of the M1 • Incisor capsule not projected as a definite 

tubercle. Upper incisors orthodont. Molars not specially 

clongated or narrowed, with rnoderate tubcrcular hypsodonty. 

Molar crowns terraccd in the worn teeth. M1 with a distinct 

antcromedian flexus and anteroflexus. 

d t 1 'd t · M. 1 and M2. an mesos y es evi en in 

much shorter and narrower than M2. 

Mesoloph remnants 

M3 strongly reduced, 

l 
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THE FOSSIL REPRESENTATIVES OF THE GENUS AKODON 

· Ako'don (Abrothr'ix)' kerm·a·cki ( 1) , n. sp. 

MMP S-321: Right and lcft almost complote lowcr 

jaws with the whole lower dcntition; portion 

of the left maxilla including the three upper 

molars (Fig. 21A,E; Fig. 22A). Collcctcd by 

G.J •. Scaglia in stratum IX of the Chapadmalal 

Formation, 500 m north of "Bajada del Vivero" 

(Punta Lobería), Atlantic cliffs of the Partido 

de General Pueyrredon, S.E. Buenos Aires 

Province, Argentina. Figured by Reig and Lin

ares (1969, Fig.· 1A and B) as Akodon sp. 

The holotype and the following: 

MMP S-222: Almost complete left mandibular 

ramus, with the wholc dentition. Collected by 

G.J. Scgalia in stratum VIII or IX of thc Chapad

malal Formation, 650 m north of "Bajada del 

Vivero" (Punta Lobcría) (other data as in the 

hólotype). Figured by Rcig and Linares (1969, 

Fig. 2), as Akodon sp. 

MMP M.·-106 7: Anterior part of left lower j aw wi th 

the wholo dentition. Collected by G.J. Scaglia 

and Mr~ Prima in stratum IX of the Chapadmalal 

Formation, at "Bajada del Vivero" (Punta Lobcría) 

(other data as in the holotype). 

MMP M~1071: Anterior part of right lower jaw 

with the whole dentition. Collected by G.J. 

Scaglia in the lowcr levcls of Barranca Lobos 

. l:._Qr~a,tlm~, . i3t. t:he ~1 if {$ IlQ~rtl:i. of__ ''._Bajad 3: del 

(1) The species name, kermacki, is given ~or Dr. Kenneth Kermack for 
his help and ndvice, nnd in homage to his outstanding contributions 
to the study of the early mammals. 
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Lowcr jaws or Akodon (Abrothrix) Kermacki, n. sp. nnd 

Akodon (Abrothrix) magnua, n. sp. 

A. Akodon (A.) Kermn.cki,. external. aspect or le!t lowe'r 
jaw, nnd-E, or right lower jaw or the holotype, 
MMP S-321. 

B. Internal o.sp~ct nnd F, external aspect or MMP 
S-222, A. (A.) Kermacki. 

C. External view o! MMP M-1071, A. (A.) Kermncki. 

D. Internal view or right lower jaw, H, external viaw 
of the aa:io, and G, extornal view of left mandible 
or tho typa oí A, (A.) ma?nue, MMP M-551. 
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Vive.ro" (Punta Lobería) (othcr data as in thc holo

type). 

MLP 62.VII.27.84: Almost complete left lower jaw 

with the whole dentition. C~llected by G.J. Scaglia 

in association with the holotype. Data as in the 

holotype. 

MMP M .. _11 5.4: Incomplete right lower j aw wi th the 

whole dentition. Collected by G.J. Scaglia in 

association with the holotype. Data as in the holo

type. (Note: specimens MLP 62.Vii.27.84 and lvfMP 

M"' 1154 are mentioned in Reig and Linares,· 1969: 634, 

as belonging to a single individual, bearing the 

catalogue number :MMP 5 .. 321b. It was found later 

that because of size differences and differences in 

degree.of wear, they belonged to two distinct in

dividuals. Addi tionally, .thcy were submi tted to 

exchangc and recataloguing). 

Known· distr'ibution: 
Chapadmalal and Uquian subages, South 

cast Buenos Aires Provincc, Argentina. 

Diagnosis: 
A species of Abro'thrix close to· A.· longipilis,; size 

. . 
larger than in A. longipilis· lon·gipilis. Incisor stronger 

and deeper, M1 with a shorter and wider, noticcably oblique 

procingulum, with a visible, though wea~ly developed, antero

mcdian flexus. M1 relatively shorter and M3 larger thnn in 

A. longipilis lo'ngipilis. M3 without any evidence of a meta

fossctus. Lower jaw with the capsular projection for thc 

base of thc incisor more devclopcd than usual in the subgenus. 

Dcscription: 
The only known part of thc skull: a picce of left 
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m;ixilla including the check tccth which belongs to thc typc 

spccimen, is too fragmentary to afford useful inforrnation 

about the structure of the palatc. Moreover, it does not 

includc any part of the usually diagnistic zygomatic plate. 

From thc bonc tissue prcserved posterointernal to the M3 it 

can be inferred that the posterior border of the palatc was 

bchind the posterior border of the last upper molar, as it 

is in Abrothrix. 

The mandible (Fig. 21) is vcry well preserved 

in thc holotype and associated specimens ánd in S-222. It is 

rclatively slender, moderately low and elongated, as it is in 

Abrothrix and sorne species of Akodon s.s., as A. cursor. The 

diastema has approximately the same length as the combined 

lcngth of M1 and M2, and the depth of the horizontal ramus 

bclow the M1 is less than the diast~ma length in all the 

spccimcns but in M~1071, in which it is slightly larger. The 

lowor border of the ramus bends gently upwards and backwards 

bchind the level of the middle of the M2, and descends again 

bchind the levcl of the M3 , shaping a concave line, as is 

usual in Abrothrix. The border of the ramus immediately in 

front of the M1 descends rather abruptly downwards, making 

with thc uppcr border of the symphysis a slightly obtuso angle. 

Thc symphysis is rclatively long and moderatcly low, and the 

uppcrmost anterior point of the diastcma is almost ata level 

with the alveolar row. The lower masscteric crest is smooth, 

but wcll marked, rathcr high in position, and bettcr dcvoloped 

than is usual in A.longipilis; it reaches to a levcl anterior 

to thc middle of tho M1, but posterior to its anterior bordcr. 

Thc upper massetcric crest is not so well defined as the lower 

ene, and is lcss developed than in A. longipilis. The mental 
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Fig. 22. Upper and lower molar teeth or Akodon (Abrothrix) 

kermacki, n. sp. and Akodon (Abrothrix) magnua, n.sp. 

A. Right upper molar series and D. right lower molar 
series o! A. (A.) kermacki, Type apecimen, MMP s ... 
321. Chapadmalal Formation, Partido de General 
Pueyrredon, Prov. de Buenos Aires, Argentina (Upper 
Pliocena). 

c. Left lower molar series of A. (A.) kermncki, n. sp. 
M-1153• Chapadmalal Forcation. Found in associn
tion with S-321. 

D. Left lower molar series or A. (A.) kermacki, n. sp. 
Chapadmalal Ftion., Partido de Gcnernl de Pueyrre
don, Prov. do Buenos Aires, HMP s-222. 

E. Right M1 and M o! A. (A.) martnus, n. sp., Type 
specimen, MMP ~-551. Vorohue Formation (Lower 
Pleiatocene), Chapadmalal region, Partido de Gen-

. eral Pueyrredon, Prov. de Buenos Aires, Argentina.. , . 

F. Right lower molar series of A. (A.) kermacki, n. sp. · 
MMP M-1067. Chapadoalal Ftion, Partido de General. 
Pueyrredon, Prov. de Buenos Aires, Argentina. 

a. Right lower molar series of A. (A.) kormacki, n. sp. 
MMP M-1071. Lower lcvels o! Barranca Lobos Ftion., 
(Lowermost Pleistocena), Partido de General Pueyrre
don, Buenos Aires Province, Argentina. 

H. Right lower molar series of A. (A.) kermacki, n. sp 
MMP M-1154. Chapdmalal Formation. Found in assoc- • 
intion with S-321 (A-B) nnd H-1153 (e). · 
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foramen is normally devolopcd and opens on thc dorso~lateral 

suríaco of the diastema. The anterior cdgo of thc coronoid 

proccss originatcs at thc level of the middle of the M2 and 

slopcs gradually upwards, with most of ~he M3 visible in lateral 

view when the mandible is seen perpendicular to thc plano of 

thc syrnphysis. The coronoid process is rclatively short, and 

the condyloid proces~ is low and elongated, slightly projected 

backwards, ressembling closely the situation found in 

A. 1on·g'ip'ilis. The capsular proj ection, which lies a t the 

lcvel of the naterior part of the sigmoid notch, is stronger 

than is usual in Abrothri~, reaching a development similar to 

Dcltamys, but it is less developed than in species of Bol'omys. 

The greater development of thc capsule of the 

incisor root is obviously a consequence of the relatively more 

strongly dcveloped lower incisor. This is unusually deep for 

the standards of Akodon !iensu lato, and it is absolute and pro

portionally no~iceably deeper than in the living species of 

Abrothrix. In all the availablc specimens of kermacki the 

mean depth of the incisor is almost as large as the length of 

thc M3 (length M3 .· 100/ depth incisor = 0,993), and in half 

of thc available individuals it surpasses the M3 (sce Table 10, 

Fig. 24 ). In n sample of 19 A. l. longipilis from Valparaiso, 

Chile, in the British Museum (Nat. Hist.), the same index is 

0,927, and the lepgth of the M3 is in all the individual cases 

longcr than the depth of the incisor. 

The molar tecth agree in all respects with the 

characters of Abrothrix as stated in the diagnosis of this 

subgenus given above. I.n all the six known specimcns the 

masticatory surface shows an appreciable, but littlc advanced, 

dcgrce of wear, corresponding to wear stages 2-3 of Akodon 
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aznrnc as describcd by Pearson 0967), Therefore, most of 

thc dctails of the cnamelled structures of the crown can be 

obscrvcd. The uppcr dentition is only_ known from the type 

spccimcn. Thc total length of the upper molar row (4.91 mm 

in crown length). places A. ker~acki among the largest spccies 

of Akodon s.s. (A. urichi, A. v~rius) and within the range of 

variation in thc available sample of A. longipilis longipilis 

from Valparaiso, which is the largest subspecies of lon~ipilis. 

In morphology, sorne differences are apparent, which might be 

of diagnostic value. 

In M1 and M2 the main cusps are nearly opposed, 

thc paracone and metacone being only slightly posterior to the 

protocone and hypocone, respectively. As in Abrothrix and in 

Akodon ~·~·, the M2 is clearly longer than wide, and the ii 1 

is strong and comparatively broad. The procingulum of the M1 

is short and wide, more so than is usual~in A. longipilis and 

A. illutcus, and it is more strongly oblique in position than 

in these species, the anterolingual conule being more anterior 

than the antcrolabial conule. The anteromedian flcxus is dis

tinct, though it is only very sl;ghtly infoldcd; its presence 

is also indicated in the anterior surface of the crown by a 

shallow groove descending up to the alveolus. The anteroloph 

is barely defined by a very shallow anteroflexus, rnuch as in 

thc typc spccimens of A. lon·gipilis 1o·n·g'ip'iTis and· A; il1uteus 

(Fig. 23C, D). As in them, the protoflexus is widc and mod~ 

cratcly infolded to the centre of the tooth, its inncrmost 

point rcaching a level anterior to the levcl of the innermost 

point of thc opposed paraflexus. The mctaflexus is rather 

transverse in position, scarcely inclined backwards, and it is 

ata lcvel posterior to the main axis of thc hypoflexus, which 
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Fig. 23. Molar teeth of representativa speciea of living 

Akodon or the aubgenus Abrothrix. The upper row 

are right upper molara. The lower row are le.f't 

lower molars or the same individuals of the upper row. 

A. Altodon (Abrothrix) ~ongipilia longipilio (Wator
house). Male, HMNH 97.5.1.6. Va.lparaiso,Chilo. 
A rather young specimen of the studied srunple 
of 20 individunls1 showi~g interna rcmnants of 
the mesoloph in M and M in the form of a per
sisting mesofoaettus, anda persisting metn
!lexid in the M

3
• 

B. Akodon (Abrothrix) sanborni (Osgood). Mnle, 
MBUCV 1-2025. Mehuin Valdivia, Southern Chile. 
Rather young qpecimen showing persiating meso
fosettua on M. 

c. 

D. 

Akodon (Abrothrix) lon4ipilis lon5ipilis (Water
house). Type spccimen, BNNH 55.12.24.177, 
Coquimbo, Chile. 

Akodon (Abrothrix) ·111uteus Thomas, Fema.le, Type 
apecimen, BHNH 28.10.14.2. Aconquija, Tucumrui, 
Argentina. 
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. is widc and slightly orientod forwards. The lingual surfacc 

of thc crown is partially broken at thc walls of thc medial 

loph (paralop~ + mesoloph), but the prescnce of a free lingual 

rcmnant of thc mesoloph is clearly indicated, though it cannot 

be chccked if a mesostyle was also present. In the M2; the 

mcsoloph rcmnant is evident, but there is not distinguishable 

mcsostyle. Thc protoflexus is obsolete both in the M2 and the 

M3• The M2 is very similar to the homologous tooth in the 

typcs of ·illtiteus and longipilis, but the paraflexus is better 

indicatcd, probably because of less advanced wear, though the 

metaflcxus is less re-entrant than in thosc specimens. The 

M3 is subcylindrical in outline, though it maintains traces 

of the lingual flexi. There is no trace, however, of a meta

fossetus in this tooth, whercas such an interna! enamel island 

is prcsent in the type specimens of the above mentioned species,, 

in the ~ypes of A. l. hirtus and A. l. nubilus, and in all 

thc specimcns of the above mentioned sample of longipilis 

from Valparaiso. Even in thc most worn-down M3 of the ob

scrvcd Abrothrix, thc presence of a metafossetus is constant, 

and bccause of this, its absence in A.· ke·rma'c1d is a diagnostic 

fcaturc. 

The lower molars can be studied in the six avail

able specimens. They are typical Ab"r'o"thrix lower molars in 

thc bulging of the entoconid and the small, anteriorly directed 

mcsolophid remnant and the ·elongated and · oblique median murid 

As it is usual in Ako"doti s. l., the main cusps .-----
are disposed nearly in echelon and the metaconid and entoconid 

are placed ata level anterior to the protoconid and hypoconid, 

rcspectively. The procingulum of the M1 is wider than is usual 

in Abrothrix and bears a vcry shallow, but distinguishable, 

. . ~ 
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antcromcdian flexid in 5 out of the 6 available individuals 
' 

(83.3\). In the studied sample of A. 1.· longi~ilis from 

Valparaiso, it was observed only in 25.0% of the cases, and 

thcn only as a very shallow notch. Therc is a well devcloped 

antcrolabial cingulum, similar to that in other species of 

Abrothrix, and, as in them, there is no evidence of a division 

of the protoflcxid into an anterior anda posterior portian, 

though thc lateral surface of the crown at the procingulum 

shows a pronounced concavit~ anterior to the anterolabial 

ci~gulum in sorne cases. As in other Abrothrix, the mesoflexid 

is obliquely directed anteriorly from the outside in M
1 

and M2;, 

and the posteroflexid is less oblique, almost completely trans

vcrse with more advanced wear. In all the specimens, a well 
1 
l 

defined, but weak mesolophid remnant connected with a mesostylid¡ 

is apparent in ·the M1 • It grows out from the anterior bordcr 

of the entolophid, and directs forwards and outwards, defining 

a very shallow cntoflexid. In the M2, this structure is even 

weaker, to the extent of being obsolete in thrce out of the 

6 known specimens. This developmcnt and disposition of the 

mcsolophid remnant is also typical of other species of 

Abrothrix. As is also tho case in other species of this sub

genus, the ectolophid is absent in all the observcd specimens, 

and the ectostylid is present i~ the M1 in only one of the 

six specimens, but in none of them was there any cvidence of 

it in thc M2• In the observed type specimens of the living 

spccies of Abrothrix, there is no·:trace of ectostylid cither 

on M1 or M2, and in the studied samplc of A. l. longipilis 

from Valparaiso, an cctostylid was found in· 8 of·the 19 cases 

in the M1 , and in 2 out of 19 cases in the M2. Howevcr, no 

spccimcns showed ~ny trace of an cctolophid. The ectolophid 
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.Fig. 24. Scnttergrama of meausurements of.different teeth in • 

living and i'ossil species or Akodon (Abrothrix). 
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Table N" JO." Measur_eme11:t.s (.in J1U!l) of .the known specimens 
.. ºf Akodon .Abrothr'i.x}' ma'~nus 7 n, sp. and of 

Akodon A rot ix _c'rmacki, n. sp, (Some 

.... 

' . s 
'. 

Spccimen 

Variatc 

..._ 

J .. t:mnd. condyl.--symph. •. 
. ' 

'h,th low. diast·ema 

~th ramus nt rnidle· Mf .. ·: 

l - Jh (alvcola·r) 

l . H~ (coronal) 

lcnP.th 
·. 

l 

l wldth 

t tcnv.th 

• width á. 

l. lcnP.th 
l width 
Jnth }OWCl' incisor 

ttt:h (thckncss) l. incis 
,. p,f3 (alveolar· 

' M3 (coronal) . . 
1 lcnS!th l 

1 width 
t lcnP.th . 
~ width - . 
~ lcnv.th .. . 
• width " ' 

o. t e ~peci.men~ o A. erma·cki w.cre reported 
w~th. sligh.tly different values for sorne oí 
th.e measurements? in Reig and Linares, 1969. 
The ne_w .• values given here resul t from applj:ing 
~onvent1.oi:s t_o define the limits of the measured 
items,. w,!l:lc~. are used in th.~. pr~sen:t study • 

• -,-.. re, 
Q.) ~- ~· M ., , cd '4 .E ::, . v~ , re, .. p_. .. . >.. ~ ... o ~: cd cd ,,.f 

~ ºM C'd .µ o o ,,.¡ ,- 'M ,,.f º· •M ~~ ,,.f '4 ~ ~ u .. J.c .. J.c ~ N4J ~ ,rjo,,..J ~ ~ C'tS u Ut:Q C/l o C/l o .u t'I') u.. .g 00 .µ u o u ~ (lj • (lj ::, > .::S > C'd f f ~. ·ro ...... C'd u • ·a ... i:: s Q :61 :s C/) t-i :s L/l ·s ,rjo .µ ·s ~ t r,... o . J.c ,-.. .. .1-f C'd 1-f N r-i 'h l./')~ h ... o I\O•r-l d) ...... ed .... cd r-.. d) ~ t-i 
~ l cd 

Q.) - Q.) N ,,-4 ~ o.µ . ~o ~s L/') so ~ ~¡ [',j,-..f. ~ -r-t ~ N,f.J rl ~. 
L/') v • ,: C'd . 

' C'd N f.t. i:: 1 i:: 1 :i:: r .. :i:: ' 
., 

.t=: ·= ~,a. i:: ~,-..f i:: ' o ~M o :;;: o ::E:,::: o U) i:: o .. C'd o o C'tS o U) r-t "Ó C'd : "Ó o ro o ~ o ~ d) ~ 'O p. 'O ~~ 'O C'd O~ M o~ o ~ •r-4 o[tl.. ,,.¡ o p., cd ·º ~~- o o 114r-i ~j ro· ~~º 
·~ !.µ ~~ti· ~ ~~ .~ ~ ., cd 

·~ ,~ ~ < s <~ u... . .µ u < u· < ;:;: P4 ,¿. . 
. . . . 

'i6.ss:-
1 

'------· 17.00 ' ... ·---·- 16.80 
, ______ 

'-----._,_ .. .._,,...,.._,,. 

4. 22: · 4: 61: . 4·:03 4 .-03: .._,, ............ - '3 .'99' 4·.42 326= 
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l'.61 
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Js usually prcsent in the species oí Akodon s~ s, which could - -
be compared with kermacki by size. Following our rccor.ds, the 

prcscnce of an ectolophid in the M1 has a frcqucncy of 921 

in Akodon toli~ae (N=40), 83% in Akodon urichi saturatus 

(N=48), 100\ in Akodon urichi Ven·e·züe1cn·sis (N=27) and 64\ in 

Akodon· azarae (N=58). An ectolophid is completcly absent, 

howevcr, in sorne small species of Ako'don as· A. in'iscatus. 

In the M2 the protoflexid is well defined, 

though it may be completely eroded by wear (c.f. M~1071). It 

disappears earlier by wear than in the M3 . This tooth varies 

from sigmoid-shaped to ncarly figure of eight-shaped with wear. 

In onc case (M.:...10.7l), the mesoflexid is completely obliterated 

by advanced wear. In size, the M3 is relatively longer than 

the M2 in A.· 1.· Tongip'ilis (Fig. 23) and, from what can be 

inferred from the type specimens, than in the other forros of 

the subgenus. 

As regards metrical diffcrences of·A. kermacki 

in comparison with A. l. long'ipilis and large ·sized species 

of Akodon _[ • .[., Figs. 24 and 25, and Tables.· 1 O, .11 1.' 12 and.· 13, 

show the corresponding data • 
. ....... . . . . ' .......................................................... ~- ....... . 

· A,"C6) •· To'n·g1p·iT~s· .. ~.'(~.) .kermac~i 
Varia.te d .f. = .23 · 

Alveolar length M1 ~M3 
Coronal length M1 -M3 

Lcngth of M1 

Lcngth of M2 
Lcngth of M3 
Dcpth of incisor 

t= 

t=. 

t= 

t=. 

t= 

t= 

' ................. 

1 • 62 p·<>0,05 

1 • 59 p· >O., 05 

1 • 36 p >O.OS 

l. 91 p <O.OS 

3.94 p <0,001 

5.41 p <0.001 
.... •'. •' 

TABLE .11. Student's test far the statistical signi.ficance bc
twccn the means in six sclected variates of Ako'don '(Abrothrix) 
longipilis and Akodon (Abrothrix) kermacki, n. sp, From the 
stat1st1cs in Table 10 and lablc ~1~3-.---



-229-

•Discussion: 

From the morphological characteristics of the 

molar tceth and thc mandible, it seems mandatory tp place 

A. kermacki in the subgenus Abrothrix .. It matches all the 

studied character states of this subgenus, and the differences 

found are mercly indicative of a clear-cut distinction at thc 

species level. As rcgards thc metrical analysis, the evidence 

is conclusive fer statistical differences in sorne of the 

studied variables, but not in all of them, as it is to be ex

pected in this kind of analysis. Metrically, kc·rmácki, is 

quite distinctive as regards the depth of the incisor, the 

relativo shortness of the M1 and the relative longer M3 . These 

two differences are complementary, and the result·is that the 

mean crown length of the molar row is not statistically sig~ 

nificant as regards the living A. l. longipilis, which is 

a good example of the care which has to be taken when dealing 

with ovcrall statistical significances in inferring system

atic kinship or differences. Combining the results of thc 

morphological studies and the metrical analysis, there can be 

littlc doubt that wc are dealing with a distinctive species 

óf Akodon (Abrothrix). 

Tne fossil species seems to be more closely 

relatad to the living longipilis and illüteüs than to· ·sanborni 

and lanosus which are much smallcr. In size, it is slightly 

largcr than the largest living reprcsentatives of Tongipilis, 

namcly A. l. longipilis, and it belongs, with A varius sirnu

lator and A. urichi saturatus to the group of the largcst 

specics of Akodon ~- !· Its size is only surpassed, within 

thc lirnits of the genus Akodon, by the new specics I shall 

describe next. 
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In thc larger si~e of the incisor and thc correlatcd grcatcr 

dcvclopmcnt of thc capsular projection of thc incisor base, 

kcrmacki shows a more modificd state of characters than in 

thc living species. If this is an iñd~cation of a definite 

evolutionary divergence ,· ke·r·macki c.ould not be thc ancestor 

of any of the living species of Abro·thrix. But this conclu

sion could hardly be bascd on such frail evidence, and it 

would be necessary to await for more specimcns and thereby 

allowing further study of other characters, to evaluate the 

evolutionary significance of this fossil species. 

In any case, it is of interest to realize 

that the occurence of Abrothrix in the Uppcr Plioccne and 

lowcrmost Pleistocene of S.E. Buenos Aires Province extends 

for those times near one thousand km eastwards of the present 

distribution of members of this subgenus. Actually, the 

living representatives of Abrothr1x are now limited to the low

lands and low valleys of Central Chile and the eastern Andean 

slopes of Mendoza and Patagonia, up to Tierra del Fuego, plus 

thc isolated A. illuteus of Tucuman. 

This difference in distribution between the 

living and the fossil Abro·tlirlx can be takcn as an indication 

of a reduction of the range of Abrothrix to it present limits 

from an carlier much more extended area, a phcnomenon which 

could have bcen caused by the climatic changes that occurred 

during the Pleistocene. The case of Ab'r·o·tnr'ix is not isolatcd, 

and the prcsencc in the Upper Pliocene of Buenos Aires Provincc 

of mammals p_resently restricted to Chilean or Andean distribu

tions, is also indicatcd by other known cases. One is thc 

fossil caviomorph Pithanotomys, whi~h is hardly separable from 

the living Aconaem'ys, restricted now to a few isolated popula-



Fig. 25a. Dice-grruns of the variation in the length of the lower 

molar row (coronal length) in various apecies or 

Akodon or medium and lnrge size. 

The arrow indicates the sample mean (x) value, aa 
regnrds the scale in mm herewith. The heavy hori
zontal line shows the obaerved range of variation. 
'l'he blnck portien or the bar represents two atnndard 
crrors to each side of the meo.n (95% confidence 
limita) (2sx). One sample standard devintion (o) 
to each aide or the mean is indicated by the corrca
ponding p.irt of the black bar plus the white bar. 
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:a., 1·' to 4,1 u u ••• !·' ~, , .. u , .... 
1 1 1 1 1 1 1 1 1 1 1 

A. uarae. F.:&l'h:a • N= 94 

A. cursor, Mis iones. 1 IR di N• 20 

A. arkbl nne:iuelensls, Avila. • N•39 

A.urlcbl Yenezuelensls, Oriente, N• 17 

A. urlchl uturalus, S. Venezuela, • 
A. urlus slmulalor, Tucumo'n. N• 40 · 

A. kumac k f, C'ha¡,admalal and Ilca. Lobos Ftions. 

A. lon¡fpllh, Valparalao, N• 19 

L E N G T H M¡,- M3, (C R O W N) 
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Spcc1.cs, subspecies and Statistic 
locality - -'U ----- . X .. . s. sx . . .. ' . ., . .. -7·~- .. 

Akodon ·~ucr (Perú and Bolivia)' 14 3.58-4-:1~16 3.76 0.176 0.046 

· Akodo·n iniscatus (Chubut) 20 3.39-4í¿22 3.97 o·. 186 · 0.041 

:Akodon 'az·arae (Ezciza, Bs .. As.) : · 94 3.84-4.60 4.24 o·. 1 s4 0.014 

Akodon· ·cürs·or (Misiones ,Arg ... ) 20 4. 23-4 ·• 7.3 4.40 o.·. 138 0.031 

Ak: ur·ichi 've·n:e·zúele·ns·is (.Avila) 39 4.54-5~02 4·. 74 0 .• 128 0.019 

Ak.· lir'i'chi v·enezüel. (Oriente) 17 4".54-5.21 4·. 82 O.'. 1 79·. 0.043 -
:Ak; urichi' ·satura:tus (Tepuyes) 47 4 ·• 80-5. 50 5.06 o.·. 135 O •. 019 -
.Ak.· variüs slinu'la'tor (Tucumán) 40 4.,38-5.39 5.01 0.167 0.023 

'Ak.· !• 'longipi'lis (Valparaiso)' .. 19 4·. 73- 5. 31 5 01 o·. 186 0.042 - .. 
Akodon· 1ce·rm·a·c'ki (Plioc. , Bs·.As ·;) 6 4 ·• 86-5. 63 s ... f9 . O- .·299 O·. 11 8' 

TABLE No. [l.. Sta tis tics of the· coronal le!lgth of 
. . 

M1-M3 in te~ different ,NPN samples of 
different species and subspecies of Akodon 
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tions in southern Chile andina high valley of southcrn 

Mcndoza. Abroc·oma, also a caviomorph, is now only known from 

the Andes from Central Chile. up to southern Perú and the 

mountains of N.W. Argentina. In the late Cenozoic, howcver, 

this genus has been reported from 

thc Province of Buenos Aires as a fossil, and I identificd 

·in thc collection of the Museum of Mar del Plata undescribed 

spccirnens which ·prove that Ahro·c·oma outlived in that area 

uptil the San Andresian age. Other instance is afforded by 

thc discove~y of coenolestids in Montehermosian strata of the 

Buenos Aires Province (Reig,· 1955), whercas representatives 

of this family are now restricted, for southern latitudes, to 

the Valdiv.ian forest.of southern Chile. 

Variatc 
~kodon (Abr.)kermacki 
Upper PlI'ocene and low
ermost Pleistocene,S.E. 
Buenos Aires Prov.N=6 
range x 

M1-M3 (alvcol) 5.04-5.69 5.35 0.28 

M1.M3 (corpnal) 4.86-5.63 5~19· 0~30 

M1 Lcngth 1.89-2.29 2.02 0~14 

M1 width · 1.30:..1.ss 1.38 0 .• 10 

Mz Lcngth 

Mz Width 

M3 Lcngth 

Dcpth incisor 

M 1 -M3 (al v) 

M1-M3 (cor.) 

. 1 , 46-1 • 7 4 1 • 60 O·. 1 O 

. 1 • 3 O :.. 1 • 5 5 1 • 3 8 O ·• 1 O 

1.39-1.59 1.50 0.08 

1.41-1.10 .· 1.so o·.11 

--------- (5.37) ----

--------- (4.91) 

Akodon (Ahr.)longi
pilis. Sample of the 
BMNH from Valparaiso 

N=19 
range s 

4.80-5.57 5.18 0.21' 

4.73-5.31 5,02 0.19 

. 1·.95-2.23 2.09 o.os 

1.27-1.39 1.32 0.04 

·1.43:..1.62 1.53 o.os 

1.21-1.39 1.30 O .os 
·1.27;.1.49 1.37 o.os 

1'. 1 4 :.. 1 • 3 9 1 • 2 7 O • O 7 

4,67-5.69 S.13 0.24 

4.35-5~18 4.79 0.20 

Table 13. Statistics of the sample of Akodon (Abrothrix ker
macki comparcd with a sample of Akodon (Abrothrix longipim 
long1pilis from a living populat1on at Valparaiso, Chile. 



Holotypc: 

Hypodigm: 

Diagnosis: 
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.Akodon (Abrothrix) magnus, n. sp. 

MMP M-551 (Fig. 21D, H, G; Fig. 22E): Left lower 

jaw with the incisor, M1 and M2, lacking the 

M3 and the condyloid, coronoid and angular 

processes; right lower jaw with incisor and 

M1 , lacking M2 and ~ 3 , coronoid and condyloid 

processes; left fernur broken in the rniddle of 

the shaft; right calcaneus (the two latter 

bones are only tentatively associated with the 

mandibles). Found by G.J. Scaglia in ºthe 

Vorohu6 Forrnation, at the Atlantic slopes of 

the Chapadmalal region at Baliza San Andrés, 

Partido de General Pueyrred6n, Buenos Aires 

Province, Argentina. These specimens were 

found in association with MMP M-867 and MMP 

M-:868 "(Ako·don· Tor·en·zü1ii,.n. sp.·, see latcr), 

and MMP M ... 869 (Choloinys p·eárs·oni, n. gen., n. 

sp., see later). 

The holotype and: 

MMP S-407: Right fragrnentary rnandiblc of an old in

dividual, bearing·the incisor and the three 

molar teeth, the latter greatly worn. Found 

by G.J. Scgalia in the Vorohué Forrnation, in 

thc sector of the Atlantic slopes which strctch

cs from south of Arroyo Lobcría, Chapadmalal 

region, Partido de General Pueyrred6n, Buenos 

Aires Provincc, Argentina. 

A very largc species of Abr·othrix, cxceeding in 

sizc A.· kerrnacki. Mandible slcnder; incisor rclatively much 
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,wcakcr; M1 with, a distinct metastylid. 

Known distribution: 
Vorohuean súbagc of the Uquian age, Lower 

Pleistoceno of S.E. Buenos Aires Provincc, Argentina. 

Dcscription: 
The description is based on the holotype, as 

spccimcn MMP S-407 is only tentatively included in the species. 

The mandible is distinctly larger than that of 

A. kermacki, but it is more slender, The diastema is, however, 

a little shorter, its length being less than the space occupied 

by the two first molars. The horizontal ramus is shorter, as 

its height is less than the diastema length, and its lower 

border bcnds slightly upwards from the level of the anterior 

part of the M2. The border of the ramus immediately in front 

of the M1 is as in A. kermacki, but the uppe·r border of the 

diastcma is slightly more concave. The symphysis, though it 

is shorter, is lower and more slender. The lower masseteric 

crcst is somewhat higher in position than in A. kermacki. The 

. mental foramen is as this species. The anterior border of thc 

coronoid process is only partially preservcd, but it is clear 

that it originates further posteriorly than in kermacki, at 

thc level of the middle of the alveolus of the M3 . Thc condy

loid process is not preserved, but the remaining parts of the 

asccnding ramus shows a grcat deal of thc sigmoid notch and 

allow thc inferencc that the condylc was rather low and wcll 

projccted backwards. Thc capsular projection has brokcn 

walls in the two mandibles of the holotypc specimcn, and it is 

slightly less pronounced than in kcrmacki, the root of the 

incisor lying further forwards, in betwcen thc place of the 

coronoid proccss and the bcginning of the sigmoid notch. 

The incisor is much weakcr than in kermacki and 
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~ts proportions. are as normal in A. longipilis. Its absolute 

sizc in depth is less than in kermacki, even when magnus shows 

grcatcr valucs for all thc remaining measuremcnts of the denti

tion. 

The M1 and M2 are very similar to thosc of kcrmacki, 

the main distinction being one of absolute size. However, the 

M1 shows clearly a metastylid, a character which has not been 

observed in any other specimen of Ab"rothrix examined by me, and 

which may be considered as a diagnistic character for this 

spccies. However a larger sample would be necessary to check 

the constancy of this character in the new species. As it is 

typical of ke·rmacki and of other Ab'rothrix, the mesolophid rem

nant is weak and grows out from the middle of the entolophid 

in the M1, and the entoconid makes a noticeable bulge on the 

lingual face of the tooth. In the M2 thc rnesolophid rcmnant 

is rudimentary, but thc protoflexid is better marked than in 

thc known specimens of kerinacki. The roots of the M3 shows 

that this tooth was large, probably relatively largcr than in 

kcrmacki. This is confimed by the very worn down M3 of 

spccimen MMP s~407_ 

Discusslon: 

Although the main distinction of A.· -~grtus as 

regards A.' kerma·cki is one of size, the slender mandible and 

weakcr incisor confirm that wc are dealing with a differcnt .· 

spccies. The difference in absoluto size is obvious at first 

sight (Fig. 21, 22), but looking at the diagram of Fig. 21 

onc is tempted to wondcr whcther this spccimen could not be 

thought of asan extreme c~se of large size within the sizc 

r3nge of A. kcrmacki. Onc specimen of A. kermacki (MMP M-1067) 

from thc Chapadmalal Formation is clase in M1 lcngth to specimen 
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~L\IP 5 .. 407, a ttributed to A. mag·nü~ ~ The Chapadmalal 

spccimcn, howcver, has a much sh~rter M2, and agrees with 

kcrmacki in mandible and relative size of the incisor. An

othcr specimen of kermacki from the Chapadmalal Formation 
1 • 

(MMP M-1154) has a M2 which approaches the sizc of thc M2 
in spccimen S-407, but its M1 is much shorter and it also 

agrees with kermacki in incisor and mandible charactcrs. In 

any case, there is no overlapping in absolute size in any of 

thcsc specimens, and the species distinction seems to be well 

validated by the sum of all the studied characters. 

It could be alleged, however, that the rcported 

cases of transition in size b~tween the two species might be 

a reflection of a real transition between the two taxa, and 

that a process of phyljfltic speciation is here involved. 

Such cases of phylletic speciation have been described in the -
cchimyid rodent Eumysops from the same sequencc (J. Kraglievich, 

1965), and surmised in the case of the didelphids Thylatheri

dium (Reig, 1958b) and Sparassocynus (Reig and Simpson, 1972) 

also from the same sedimcnts. Though the answer to this 

possible intcrpretation can only be given by more material, 

I bclieve that the greatcr development of the incisor in 

kcrmacki does not support the idea that this species would be 

the direct ancestor of magnus. Morcovcr, the single specimcn 

of kcrmacki known from the intermediate Barranca Lobos Forma

tion (MMP M-1071), does not show intermediate character statcs, 

büt it is closer to the type specimen of kermacki in size 

than sorne other specimens referred to the same species. In 

any case, and evcn when it can cventually be demonstrated that 

thcrc is a direct phyletic link between the two species, there 

would still be enough basis for maintaining rnagnus as a dis-
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,tinct spccics, ~s its sizc diffcrenccs as rcgards thc 

typical kcrmacki could hardly be compatible with the known 

range of size variation in spccies of thc subgcnus Ahrothrix . 

l 



Holotypc: 

Hypodigm; 

Diagnosis: 
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· Akodon (Akodon) j ohannis C 1) , n. sp. 

MMP M .. 742 (Fig. 2SF, H, J): Right lower mandible 

with incisor and M1-M2~ lacking the coronoid 

and the angular processes; left lower mandible 

with M1 and M2, with broken incisor and lacking 

tñe same processes; left maxilla with M1-M 3; 

portion of right maxilla with M1-M3; the two 

tibiae, the right incomplete; incompl~te right 

and left femora; right humerus and cubitus; 

portions of scapula and of left pelvis; two 

vertebrae. Found by G.J. Scaglia in the Mira

mar Formation, at the Atlantic slopes S. of 

"Bajada San Andrés", Chapadmalal region, Partido 

de General Pueyrredón, Province of Buenos Aires, 

Argentina. 

The type only. 

A small species of Ako'don s. s. of the sizc of 

· Akodon ·a·ndinus or Akod·on ·nig·rita; rnoderately strong rnandible 

with a low symphysis, a relatively decp incisor anda fairly 

well developed capsular projection. Incisive foramina almost· 
. 1 

at the level with the anterior borders of M. Zygomatic 

plato strong, wider than the length of the M1, with a rounded 

and slightly projecting forward anterior border. Molars rc

latively broad. ~1 with a wide and oblique procingulum show-

(1) The species name, johannis, is given for Juán Brkljacic, 
a close collaborator of G.J~ Scaglia's vork in the Museb de 
Mar del Plata, responsible for a great deal of the progress 
of that institution during the last few years. 
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.inga modcrately dcvelopcd antcromedian flexus, but without 

anteroflexus. Lower molars without mesolophid rcmnants and 

mcsostylids; ectolophids and ectostylids also abscnt. 

Known distribution: 

Ensenada age, Middle Pleistoceno of S.E. 

Buenos Aires Province, Argentina. 

Dcscripti~n: 

Of the skull, only the maxilla and the middle 

palatal rcgion can be studied. The palate is long and wide; 

the space between the interna! borders of the crowns of the 

M1 is greater than thc length of the M1 • There is no direct 
. . 

evidence of the position of the posterior border of the 

palate, but the maxillary bone surround1ng the M3 clearly 

indicates that the border was slightly behind the posterior 

border of the M3 • The posterior limit of the incisive fora

mina (Fig. 25J) are clearly indicated in the two portions of 

maxillac. The foramen scarcely surpass the anterior border 

of thc M1
, and they are even less expanded behind than in 

Akodon nigrita, a living species with rather short incisive 

foramina. In fact, the position of the posterior border of 

thcse foramina resembles the condition fóund in Notiomys and 

Microxus, (in which they scarcely surpass the anterior border 

of thc M1) moro than the usual condition in Akodon !•!•, in 

which they usually reach thc level of the protocone of the M1 . 

In the zygomatic platc, howevcr, johannis stands quite apart 

from Notiomys and Microxus, and shows an unusually strong and 

wide plate, with an anteroposterior length greater than the 
. 1 

lcngth of the M, as is also the case in Akodon nigrita and 

Akodon andinus. In most species of Akodon of small size othcr 

than the two latter, the lcngth of thc M1 cxceeds the antera-
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•posterior diamctor of the plate, as is thc case in A. pucr, 

A. boliviensis and A. azarac, or the two measuremcnts are 

roughly equivalent, as is thc case in A. iniscatus. Thc 

anterior border of the zygomatic plate is quite upright, 

and it slightly projects forwards at its roundcd upper corner, 

and it is not sharply cut-off above, the upper corner being 

vcry slightly turned into the anterior border. 

The mandible is also characterized by its low 

symphysis, and the very procumbent incisor. This is reflect

ed by the position of the anterior median point of the 

diastema, which is well below thc level of thc alveolar row, 

cven more so than in Akodon cursor (Fig. 25A) a species with 

a particularly low symphysis. In Akodon (Deltamys) kempi 

and in Akodon nigri ta (Fig. 2SE) and Akodon an·dinus (Fig. 26D) 

thc symphysis is also low, but less markedly so than in 

A. joha·n·nls, whereas in most of the other specics of Akodon 

s. l. the symphysis is more up-turned and consequently, the 

incisor is less procumbent. The mandibular ramus is rela

tively deep: although the depth of the ramus at the M1 is 

less than the diastema length, the ramus is higher than in 

similarly sized species, as A. riiS~ita, A 1hiscatus and 

A. püer, and it is greater than the cornbined lcngth of M1 

and M2• The lower masseteric crest is high and moderately 

markcd, more clearly so than the upper rnassetcric crcst, and 

thc two crests reach forwards to clase to the anterior border 

of the M1 • The tip of the coronoid process is broken in the 

two rnandibles, but its anterior border is partially prcscrvcd 

and it slopes backwards somewhat abruptly. The condyle is 

well posterior and fairly high in position, and the capsulár 

projection is well devcloped, as compared to what is usual 
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Fig. 25. Lowcr jaws, rnaxillnriea and molar teeth of Akodon 

(Akodon) E!• cursor (Winge), and Akodon (Akodon) 

johannis, n. sp., in comparison with the. living 

Akodon (Akodon) cursor montensia Thomas, .and Akodon 

(Akodon) nigrita (Lichtenstein). 

A. 

B. 

c. 

D. 

E. 

F. 

o. 

H. 

I. 

J. 

K. 

Lateral view o! left lower jaw of A. (A.) cursor. 
montensia Thomas, Female, BMNH 1874. Puerto 
Gisela, Misiones, Argentina. Living. 

Lateral view of left lower jaw o! A. (A.) cf. 
cursor (Winge). MLP 66.VII.27.95 (a). Miramar 
Formation (Ensenadan stage), Vicinity of Carnet, 
Partido de Mar Chiquita, S.E. Buenoa Airea Prov
ince, Argentina (Hiddle Pleintocene). 

Crown view o! left ?·11 oí A. (A.) cr. cursor (Winge) 
MLP 66.VII.27.95. Other re!erences a.a in B. 

Crown view of left M1 of A. (A.) cursor montensis 
Thomas. Type specirnen, BMNH 4.1.5.3.36. Sapucay, 
Parahuay. Living. 

Lateral view o! right lower jaw of Akodon nigrita 
Licht. Male, BMNH 3.7.1.74. Roca Nova, Parana, 
Brazil. Living. 

Lateral view of right lower jaw of Akodon (Akodon) 
johannis 2 n. sp., Type specimen, MMP M-742. Mira
mar Ftion. (Ensenadan atage), Chapadmalal Region, 
Partido de General Pueyrredon, Buenos Aires Prov
ince, Argentina (Hiddle Pleistocone). 

Crown view oí right lower M and M of A. (A.) 
johannis, n. ap., Type specirnen, Mfu> M-742 (Other 
data aa in F). 

Lateral view of left maxilln of A. (A.) joho.nnia, 
n. sp., Type specimen, HMP M-742 (Other data as in F). 

Lateral view oí lcft maxilla o! A. (A.) nigrita. 
BMNH 3.7.1.74. (Other data as in E). 

Palatal view or left and right maxillae o! A. (Ak.) 
johannis, n. sp., Type specimen MMP M-742 (Other data 
as in F). · 

Crown view of upper molnr series of A. (Ak.) johannis, 
n. sp., Type opecimen, 11MP M-742 (Other dntn ns in F). 
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in Akodon s.s. 

Thc incisor is comparativcly strong, markcdly 

more so than in nigrita, andinus and pucr, and it is com

parable in rclative depth to the inc~sor of iniscatus (Fig. 

26A). As already indicated, it is characteristically pro

cumbent. The molar teeth (Fig. 25G, K.) are broad and 

rathcr short, and they look similar, though they are a little 

more heavily built than thc molars of nigrita. They differ 

from that species, however, in the lack of any indication 

of rcmnants of mesolophids and ectolophids and ectostylids 

in M1 and M2, but the upper molars are more closely compar

able betwecn the two species in morphology and proportions, 

and in the advanced reduction of the M3 . Both in the upper 

and in the lower molar series, the posterior border of the 

first molars is partially cut-off, and so is, though less 

markcdly, the anterior border of the second molars. This is 

probably an individual anomaly. 

Discussion: 

Akodon johannis appears to be clearly dis

tinct species showing a characteristic combination of 

character states that distinguish it clearly from the living 

small-sizcd species of Akodon !• !· It is obviously dis-

tinct from the contempoary Akodon ~. cursor, which r shall 

describe next. Among thc living species, it seems to be 

more closely related to Akodon nigrita than to any of the 

other spccies with which it has been comparcd. It is beyond 

any reasonablc doubt that it i& ,to. be allocated in thc sub

gcnus Akodon ~.~., and it probably rcprcsents an cxtinct 

lincagc among the extensivo diversification of the subgcnus. 

Thc dubious Necromys conifer Amegh, which Ameghino (1889) 



,mcntions as being rcprcsented in thc coetancous Enscnadan 

stagc of the north of Buenos Aires Provincc, does not secm 

to have anything in comrnon with A. johannis. Though the 

illustrations and the description are very obscure, the 

drawings givcn by Ameghino (.2,E.. cit., Atlas, Table IV, figs. 

17 and 18) show a mandible with an up-turned syrnphysis and 

a non-procumbent incisor. Hershkovitz (1962) considers 

Nccrornys a mere synonym of Calomys, a contention which I 

cannot accept, having regard to Ameghino's peor illustrations. 
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Akodon (Akodon) cf. cursor (Winge) 

MLP 62.VII.27.95 (a) (Fig. 25B, C): left lower jaw with thc 

incisor and the M1 of an old individual; (b): 

right lower jaw with thc incisor and the alveoli 

of the molar teeth; (e): fragment of right lower 

jaw with cxtremely worn M1 and M2• These three 

specimens found in association with each othcr 

and with remains of other rodents, (Reithrodon 

auritus, Nectornys sguarnipes, Ctenomys sp. etc) 

in abone conglomerate probably representing a; 

set of fossil owl pellets. The bone conglomer

ate was extracted from a block of sediments 

fallen down frorn the Atlantic cliffs 5 Km N. of 

Carnet (sorne 15 Km N. of Mar del Plata City) (for 

other data, see under Nectomys sguamipes, page 

Description: 
The morphology and measurements (Table 14) of 

thc mandibles indicate that we are dealing with a reprcsent

ativc of Ak~don closely allicd, if not identical, to the 

living spccics Akodon (Akodon) cursor (Winge). As in this 

lattcr species, the mandible is elongated and slendcr by the 

standards of the other species of Akodon of this intermediate 

sizc. The symphysis is clongated and low, the anterior 

median point of thc diastema being ata level bclow that of 

thc alveolar row. Thc length of the diastema is as long as 

thc space occupied by M1 and M2, and the depth of thc ramus 

bclow the M1 is slightly greater than the diasterna length. 

Thc lower border of the rarnus is gently concavc behind thc M1 • 

The lower rnasseteric ridge is relatively well markcd and 

. ' 
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Lower jnwo ond maxillno o! Akodon (Akodon) lorenzini 
n. sp. nnd Akodon (,A!s.) ~. infocatur; o! tho Lower 
Pleistocena, comparad with related living spccics. 

A. Extcrnnl vicw of right mandible or Akodon .!.n!!l
cntus Thomas. Type apecimen, Female, BMNH 3.7.9. 
64. Lago Blanco Valley, Chubut, Argentina. Living. 

B. External view of right mandible or AkodonJllli
vcnter (Thomas). Male, BMNH 21.11.1.51. Sierra 
de Zenta, Juju¡, Argentina. Living. 

c. External view or right mandible 01' Akodon rn 
Thomas. Type specimen. BMNH 2.1.1.78. Fernale, 
Choquecamate, Bolivia. 

D. External.view o! right lower mandiblo ar Akodon 
andinus (~hilippi), type specimen of Akodon 
gossei Thomas. Female, BMNH 98.3.21.5. Puente 
del Inca, Mendoza, Argentina. Living. 

E. External view or fragment of left maxilln with M1 
of Akodon lorenzini, n. sp. HLP 52.x.4.44 Ca) 
San Andrcs .r'tion. Miramar, Prov. de Buenos Airea, 
Argentina. (San Andresian, Uppermost Lower 
Pleistocena). 

F. External vicw or incomplete left maxilla with 
molar teeth or Akodon lorenzini, n. sp. füfil M-867 
Vorohue Formation, Chapadmalal region, Partido de 
General Pueyrredon, s.E. Buenos Aires Provincc, 
Argentina/Vorohuean (Lower Pleistoceno). 

o. Reconstructed palatal viow or Akodon lorcnzini 
n. sp., ba.sed on MHP M-867 { the right half-is nn 
invertcd drawing or the original left hnlt.) 
Other data as in F. 

H. Palnto.l view or the skull of Akorlon iniscntu§ 
Thomaa, Mal.e. BMNH 13.11.1.5. Pru:ipa Centrnl, 
Argontinn. Living. 

I. External view o! lo!t rnnndible of Alsodon loren
z!ni, n. sp., type specimen. MHP H-1081. Snn 
Andreo Ftion., Barro.nen Parodi, Mirru:1ar, Prov. 
do Buenos Airas, Arcentina. Sano.ndreoian, (Lower 
Plcistocene). 

J. External view or lert mandible or Akorlon !oren
.a.ni, n. ap., MMP M-868. Found in asaociation with 
MMP M-867. Other data as in F. 

K. External view of right mandible or Akodon tl• 
iniocntuo. MUP S-640. Vorohue Ftion. s. Arroyo 
Loberin, Chapadmalnl rccion. Other data ns in F. 

L. External view of right mandible of Akodon in..\.q
-~ Thomas. Hale. BMNH 13.11.1.5. Othor dnta an 
in H. 

M. External view of incompleto mandible or Akodon lor~n
.zini, n. op. M·;t.P. MLP. 52-X.4-44 Ca). Othor dn.tn 
ns in E. 
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rathcr h.igh in position, thc upper massctcric ridgc being 

scarccly noticeablc and somcwhat parallcl to thc alveolar 

bordcr. Thc coron6id process is low and its anterior bordcr 

slopcs upwards very gcntly. The condy~oid proccss is also 

low and projected wcll backwards. Therc is a fairly wcll dc

vclopcd capsular projection of the base of thc incisor, slight

ly stronger than is usual in living specimens of cursor exam

incd, but the difference is not really very marked. The in

cisor is, as in cursor, well developed, and its dcpth is a 
. . 

littlc grcate~ than that of the type spccimen of A. cursor 

montcnsis and other specimens examined. 

The molar teeth are too much worn down to show 

many dctails of their structure. However, the M1 of specimen 

(a) is slightly less worn (Fig~ 25C) and shows a clear indica

tion of an anteromedian flexid, andan overall shape and develop: 

mcnt of the procingulum which matches perfectly with the fea

turcs of the procingulum of cursor. A well marked anteroflcxid 

is prescnt in thc type of A. cursor montcnsis (Fig. 25D), and 

in all the individuals of a sample of 15 animals from Puerto 

Gisclla, Misiones, attributed to the same subspecics. The 

shape of the cnamel walls at the hypoflexid pcrmits thc infer

cnco that an ectostylid was prescnt. An ectostylid is abscnt 

in thc typc of A. c. montensis, but it is present in 7 out of 

14 spocimens of the above rncntionod samplc. From the enamcl 

wall of the mcsoflexid, ·it could be assumcd that no mesolophid 

rcmnant was present in this fossil specimen. This structure 

is present in 80\ of the cases in thc comparativo samplc studied 

but it is almost completcly abscnt in the type of A. :c. monten

sis. In lcngth and width, thc M1 ~alls within tho limits of 

variation in a sample of the living cursor (Fig. 27), and 
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thcre is also a oomplctc corrcspondcncc bctwccn thc fossil 

spccimens and the living samplc in the lcngth of thc molar 

series (Fig. 27). 

Discussion: 

Apart from Akodon cursor,. thc only al terna ti ve 

whlch could be ·considered for relationships of thcse rcmains, 

is Akodon azarae, now living in the sarne locality whcre the 

fossils were found (Reig,' 1964; additionally, I have collected 

a good sarnple of Akodon azarae, now in the collection of the 

Dcpartment of Biological Sciences of the University of Buenos 

Aires, at Santa Clara del Mar, a fcw Kms frorn Carnet, in the 

same general coastal region). Akodon azarae agrees with the 

fossil spccimens in being a mediurn-sized spccies with a rather 

clongated·rnandible. It is, however, significantly smaller than 

thc fossil specimens (Fig. 27) and has a stronger mandiblc. 

A samplc of 55 A. azarae from Ezeiza, clase to Buenos Aires 

City, now in thc Museum of Mar del Plata, shows an alveolar 

lcngth of thc lower series significantly smaller (P < 0.001) 

than the studicd sample of Akodon ~u~s~r from Puerto Gisclla, 

Misiones (Fig. 27), whereas the alveolar molar lcngth of the 

thrcc fossil specimens here described has exactly the same 

mean value than the latter. Moreovcr, azarac is charactcrized 

by narrowcr molar teeth, as it is evident for thc M1 in the 

diagram of Fig. 27. In vicw of these facts, i belicve that thc 

idea of a close relationship of thc fossil specimens with 

azarac must be ruled out. The morphological resomblanco and 

thc agrccment in size with cursor is such, that I havc no 

doubt that the fossils from Carnet representa form very pro

bably conspecific with thc living cursor. This spccics was 

first described by Wingc (1888) frorn living and subfossil 
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Fig. 27. Dice-grama and scattergram tro measurements or the 

dentition or speciea or Akodon (Akodon). 
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.spccirncns from ~agoa Santa, Minas Geracs, Brazil, as a 

rncmbcr of "Habrothrix" (Thomas had proposed earlier, 1884, 

to place undcr "Habrothrix" all Akodon-like South American 

mico). Thomas (1902) places cursor in Akodon, and latcr 

(1913) he dcscribed Akodon arviculoides montensis, which he 

comparcd with cursor. As already discussed (page ), 

arviculoides is notan Akodon, bu~ a Bolomys, and montensis, 

as proposed by Ximenez and Langguth (1970) is 

to be considered as prcsumably a subspecies of cursor. There

fore, it is likely that two subspecies of cursor should be 

recognizcd, namely A. cursor cursor (Winge), which following 

Vieira {1955) extends bver Minas Geraes, Espíritu Santo, 

Guanabara (Rio de Janeiro), Sao Paulo and Paraná; and 

A. cursor montensis which is known from Paraguay (Thomas, 

1913), Misiones (Massoia and Fornes, 1962) and Central 

Uruguay (Ximenez an Langguth,· 1970}. These subspecies are 

not, however, well defined so far, and even if they were, 

our fossil sample is too small in number and represented by 

too fragmentary material either to attempt a comparison with 

thc nominal living subspecies orto decide if it could be 

placed in a fossil subspecics of its own. The best that can 

be done on the basis of the present evidencc, is to idcntify 

the fossil remains as Akodon cf. cursor. It is of great in

tcrcst to rcalize tbat these remains indicate that thc dis

tribution of cursor extended by Middle Pleistoccnc times at 

lcast 600 kms south of the southermost known limit of the 

living populations (sec additional comments under Nectomys 

sguamipcs, page ). 

Akodon cf.,cursor from the Miramar Formation 

cannot be confused with Akodon johannis, found also in thc 
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somo strata. The latter is much smallcr, has a relatively 

stronger mandiblc anda relatively decper incisor, a more 

up-turncd nnd highor coronoid process, anda rnuch lowcr 

symphysis. Its M1 is proportionately,much wider than broad 

and the procingulum lacks a well defined anteromedian flexid. 

Thc diffcrcnces betwcen thcse two species are as grcat as 

thc differences between living representativos of~odon 

cursor apd Akodon nigrita in their arcas of sympatry. 



Holotype: 

Hypodigm: 
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Akodon (Akodon) lorcnzinii(1), n. sp. 

MMP M .. 1081 (Fig. 26I; Fig. 28H): Thc two lower 

jaws with incisors and ,molar tecth. Found by 

Mr. S • Lorenzini in the A tlantic slopcs· 5 Km. 

north of the City of Miramar classically known 

as "Barranca Parodi", Buenos Aires Provincc, 

Argentina. The fossil was found in strata of 

the San Andrés Formation, as confirmcd in the 

field by G.J. Scaglia and J. Zctti. 

The type specimen and: 

. l 

MMP M~867 (Fig. 26G; Fig. 28G): Incompletc right 

maxilla wi th M1 , broken M3 and M3, and partially . 

broken zygomatic plato. Found by G.J. Scaglia 

in the Vorohué Formation.at thc Atlantic slopes 

of the Chapadmalal region clase to Baliza San 

Andres, Partido de General Pueyrrcd6n, Buenos 

Aires Province. Found in association with thc 

next specimen and with MMP M-551, type of 

Akodon (Abrothrix) magnus, n. sp •. and MMP M-869, 

type of Cholo~ys p~arsoni, n. gen., n~ sp., 

(sec la ter) • 

MMP M•868 {Fig. 26J): Left lower jaw with the in

cisor and all the molar tecth, lacking partially 

the coronoid, condyloid and angular proccsses. 

Found in association with maxilla Nr. MMP M-867. 

The possibility that M-867 and M-868 belong to 

thc samc individual is not excluded, but thc 

, molar teeth of the mandible look more worn than 
(1) The species name, lorcnzinii, is given for. Mr.S,Lorenzini, 
discovcrer of the typc specimen and of other remnrkable fossil 
cricetids, andan active collaborator of the Museum of Natura1·. 
History of Mar~ del Plata. 
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·th_c uppcr molar tccth, and thcreforc, I 

prefcr to trcat them as belonging to two 

differcnt individuals. 

MLP 52-X-4-44 (a): Grcatcr portian of right 

lower jaw (Fig. 26M) broken in front of the 

middle of the symphysis and at the posterior 

processes, with broken incisor and ~1-M3 , 

the M2 partially broken; fragmont of right 

maxilla including the M1 and the posterior 

half of the zygomatic plate; left femur; 

portien of the left tibia; right upper in

cisor. Found by J. Frenguclli in association 

with MLP s2-X-4-44 (b), referrcd to 

Scapteromys hershkbvitzi, in beds of San 

Andres Formation (= "Prebclgranensc" in 

Frenguelli's stratigraphic nomcnclature) in 

the Atlantic slopcs extending south of Punta 

Hermengo, Miramar, Partido of General Alvarada 1 

S.E. Buenos Aires Province, Argentina. 

A small specics of Akodon of the sizc of 

Akodon pucr. Mandiblc relatively short and high. Zygomatic 

plate modcrately wide. Incisive foramina well beyond thc ant-
. 1 

orior border of thc M, but not reaching their protocones. 

Upper first molars with a well-marked anteromedian flexus, a 

shallow antcroflexus anda projecting, narrow mesoloph rcmnant 

unitcd to a rncsostyle. Lowcr molars rclatively narrow, with· 

out any indication of mesolophid remnants, mcsostylids or ecto

lóphids, and with somewhat obliquc cntolophids and postcro

lophids. Procingulum of M1 narrow, with a shallow antcromcdian 

---
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Fig. 28. Crown viewa o! right upper and left lower molar teeth or 
living and apecies of Akodon (Akodon) and of the Lower 

Pleistocene Akodon (Akodon) lorenzini, n. sp. 

A. Uppcr and B, lower molara of Akodon nndinus (Phil.). 
Type of Akodon gossei Thomas, Female, BMNH 98.3.21.5. 
Puente del Inca, Mendoza, Argentina. Livinc. 

c. 

E. 

a. 

H. 

I. 

J. 

Upper and D, lower molar teeth ot Akodon pu8r, 
Thomas. Type specimen, !emale, BMNH 2.1.1.7. Choque
camata, Bolivia. Living. 

Upper, and F, lower molar teeth o! Akodon iniscntus, 
Thomaa, Type specimen. Female. BMlfd 3.7.9.64. Vo.lle 
del Lago Planco, Chubut, Argentina. 

Upper molar teeth of Akodon lorenzini 1 n. op. 
Vorahue Ftion., Lower Pleiotocene, Partido do Gener
al Pueyreedon, Province de Buenos Aires, Argentina. 
MMP M-867. 

Lower molar teeth or Akodon lorenzini, n. sp. Type 
specimen, HMP M-1081. So.n Andres Ftion., Barranca 
Parodi Miro.mar, Partido de General Alvarado, Prov. 
de Buenos Aires, Argentina. Lower Plcistocone. 

1 Right M o! Akodon lorenzini, n. sp., M~L.P. 52-X-
4.44 (a) San Andres Ftion., South of Punta Hermengo, 
Miramo.r, S.E. Buenos Aires Province, Argentina. Lower 
Pleistocena. 

Lower molar teeth or Akoclnn lorenzini, n. sp. HMP H-868 
Found in association with MMP M-867, othar do.ta 88 
in o. 
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flcxid nnd a well 'rnarkcd rnet~flcxid. M3 rclatively small. 

Known distribution: 
Vorohuean and San Andrcsian subages, Lower 

Pleistoceno, South East of Buenos Aires Province, Argentina. 

Dcscription: 
The skull fragments of spcci~ens MMP M-867 

and MLP 52-X-4-44 (a) only afford a few indications of the 

maxillary and palatal region. They show that this species had 

a rather robust zygomatic plate, probably wider than in 

A.· iniscatus andas wide as in A. puer, The anterior border 

of the zygornatic plate is not preserved in neither of the two 

spccirnens, but its anterior lower limit can be observed in 

spccirnen ~~1P M-867, thus enabling one to deduce its relative 

width, which is slightly longer than the length of the ~,· 

Thc incisive foramina (Fig. 26G) are far more expanded back

wards than in johannis, and thcy extend to the middle of the 

protoflexid of the M1, not reaching to the protocone. In this 

rcspect, lorenzinii resembles inis·ca tus and an·di'nus more than 
" 

pucr, in which the incisive foramina extend slightly behind 

thc protocone of tne M1 in all the 20 individual from differ

cnt localities I examined. 

The rnandible (Fig. 261, J) is much shorter 

than in puer, iniscatus ,· a·ndinus or Joh'a·n·n1s. It diffors 

markcdly from the slender and elongated mandible of ·puer 

(Fig. 26C) and in proportions it is closcr to the rnandible of 

iniscatus, though it is noticeably smaller than the latter. 

Thc syrnphysis is fairly well up-turncd, as the middle anterior 

point of the diastcma reaches thc level of the molar alveolar 

rows, differing also in this rcspcct from pucr, and obviously 

frorn johannis, to approach more the condition found in 

iniscatus. Thc massetcric crests are in a rathcr middlc 
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position in the haight of thc ramus, as is also thc case in 

iniscatus, whcreas in puer and andinus thcy are placed ata 

higher lcvel. Thcy are lcss marked than in iniscatus, and 

thc lowcr one is smooth, though cven so, it is stronger than 

the uppcr one. The depth of the mandiblc at the M1 is grcater 

that thc diastema lcngth, but it is less than the combined 

lcngth of M1 and M2• In inistatus, the depth of the mandible 

is lcss than both the diastema length and the combined length 

of thc first two molars, whereas in puer the diastema is long· 

cr than the depth of the mandible. The coronoid process 

slopes rather abruptly backwards, more or less as in iniscatus, 

and more so than in ·puer. The proccs s i tse lf is short and low, 

so that the condyle is ata level higher than the tip of the 

coronoid process. The condyloid process is high and it is 

not markedly projected backwards. The capsular projection is 

modcrately developed, but it is stronger than in puer and 

andinus, even a little stronger than in iniscatus. 

The incisor is comparatively deep, clearly more 

so than in puer, and it is also slightly deeper than in 

iniscatus. Its depth equals or exceeds the length of the M3 
(Fig. 26). 

Thc upper molars of MMP M-867 show little wear, 

while thc ~1 of MLP 52·X~4-44 (a) is moderately worn. They 

are vcry similar in morphology to both puer and iniscatus 

which share a great similarity in upper molar morphology. 

Thc only significant difference lics in the mesolophid rem

nant which unites to the mesostyle in the two available 

spccimcns and is projccted further laterally than in the 

other specics mcntioned. In this rcspect, lorenzinii re

scmbles more closely Ako·don· ·án.dinus, but i t dif f ers from the 
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, lntter in the stronger procingulum of the M 1 , which has a 

wcll marked antcromcdian flcxus anda lcss projccting para

stylc. The M2 is broken in its cxternal half in thc only 

spccimcn that shows this organ (MMP M-867), but it is cvident 

that it was relatively narrow, as it is the case in pucr and 

iniscatüs. 

The lowcr molars are more distinctivc in 

showing a little marked anteromedian flexid anda rather 

narrow procingulum in the M1, without any indication of a 

protostylid. There is, however, a well developed anterolab

ial cingulum, but it does not contribute to the shape of 

the crown enamel pattern of the procingulum as in the other 

species. The metaflexid is also more re-entrant than in 

puer and inisc·atus. As in them, there is no trace of a meso

lophid remnant ora mesostylid, and the simple entolophid 

is rather oblique in position, especially in the M1• The 

posterolophid is even more oblique, so that the postcroflexid 

is noticeably wide. A protoflexid is well marked in the 

three lower molars, and the M3, which, as in puer, is rela

tivcly small, has a sigmoid shape. No trace of cctolophid 

is shown in any of the three lower molars, but a tiny 

cctostylid is observed in the M2 or the type specimen. 

Discussion: 
Akodon lorenzinii is a very small spccics of 

Akodon showing a distinctive combination of charactcrs. It 

secms to be more rclated to A. pucr and A. iniscatus thab 

to any othcr species of the subgenus Akodon, and thc balance 

of similaritics would favour a closer relationship with 

iniscatus. This is also to be cxpectcd on biogcographic 

grounds. In fact, puer is a wide-spread specics, but re-

.1i' .,, 
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strictcd to thc Andean and Pampean mountains from Perú to 

north wcst Argentina. rhomas originally describcd pucr 

from spccimens of Chaquecamata, in wcst central Bolivia, 

and he subsequently identified as puer specimens which I 

havo cxamined from south and central PerO. He later (1918) 

dcscribcd coeno'sus from the mountains at Lcon, Province of 

Jujuy, in the north west of Arge~tina, as a subspccics of 

puer. However, in a later publication .(1920) in which he 

records more specimens from the city of Jujuy, he proposed 

full spccies status to ~o~n~stis, as did Cabrera (1961). How

ever, after the examination of the corresponding types and 

of all the specimens referred to puer and coenosus in the 

British Muscum (Nat. Hist.), I could not find any rcasonable 

basis to accept species or even subspecies recognition for 

coenosus, and I therefore treat itas a junior synonym of 

pucr. 

Akodon ·inisca·tus is based on an animal 

caught in the Andean.tregion of Patagonia, south' west of 

Chubut Province, but Thomas referred to is specimens from 

northern Patagonia to central Pampa Province and he says 

(1919: 205) that it extcnds to the south of Buenos Aires 

Province. A. iniscatus collinus was described by Thomas 

(1919: 206) as a subspecies from north western Patagonia, 

and Akodon nucus, described as a full species by Thomas (1926) 

from spccimcns of western Neuquen and soúthe!n Mendoza, was 

also considered as a subspecics of iniscatus by Cabrera (1961) 

Following my examination of the type specimcn anda fairly 

largo series in the British Museum (Nat. Hist.), Akodon nucus 

is obviously diffcrent from thc typical iniscatus. It is a 

much largcr form, and I surmise that it must be retained as 
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.a distinct specics, Thc subspecics distinction oí 

collinus as regards the typical 1nis·c·a·tus is not a t all 

cvidcnt, and I prefcr to treat the two forms as a binomcn, 
. . 

I suspcct that"-Akodon· mo1'i'nae Contrcras, described from spec-. 
imcns from the south of Buenos Aires Province, bclong clase 

to iniscatus and''nhcus, and tha t i t may evcn be a synonym 

of onc of the other of thesc species. I cxamined specimens 

in the collection of the British Museum (Nat, Hist.) from 

Central Pampa Province, which match perfectly with the 

type of A. iniscatus, and I am therefore inclined to give 

credit to the opinion of Thomas that there is a widesprcad 

distribution of inis~~tus reaching north east to the south 

of Buenos Aires Province. 

Therefore, the presence of a form apparently 

rclated to iniscatus in the Lower Pleistocene of south 

eastern Buenos Aires Province is not surprising. Whether 

lorenzinii can be thought of as a form related to the an

cestry of iniscatus oras a member of an independent, though 

rclated lineagc, is a matter that cannot be solvcd with the 

available evidence. Thc second altcrnative is more likely 

sincc a form· more closely related to the living iniscatus 

than loreniinii, was contemporaneous with thc latter, as I 

shall discuss next. 

· Ako'don '(ATc'o'don)'- ·cf. l'nisc·atus Thomas -
MMP S-640 (Fig. 26K): Right lower jaw with thc 

incisor, and the very worn M1 and M2,,brokcn 

at the tip of the coronoid process and lacking 

thc condyloid and angular processes. Found by 

G.J. Scaglia in stratum II of Vorohué Formation 

at the Atlantic slopes south of Arroyo Loberia, 
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~hapadmalal rcgion, Partido do General 

Pcuyrrcd6n, Buenos Aires Provincc, Argentina. 

-nc·sc·rip'tion· ':i'nd· 'd'i'schs's'i'on: 
e 

This spccirncn cannot be in

cluded either in the coeval species ~.~1~rcnzinii, or 

A. cf. cur·s·or or· A.· 'j oh'ari'n'is which immcdia tcly follows i t 

in the succession. It diífcrs frorn thc forrncr rnostly in 

sizc and by all thc characters I discusscd in comparing 

lorenzinii wi th i'n'fs·c·a·t'us. It cannot be confused wi th 

johannis becausc of its somewhat grcatcr sizc and more up

turned syrnphysis. In all the obscrved charactcr statcs, 

this spccimen matches in cvcry detail with thc studicd 

mandiblcs of iniscatus so as to make it vcry plausible that 

it must be referred to the living specics. The alveolar 

lehgth of the lower molar row is, howevcr, somcwhat grcatcr 

(Table ) than in the type of iniscatus, but the diffcr-

encc obviously falls within the rango of variation of thc 

sample of living iniscatus poolcd from various localitics, 

which I rncasured (Fig. ) . Herc · again· Ako'don· azarac must 

be considcrcd as a possible candidato for rclationship to 

the fossil spccirnen. Though a clase relationship with 

~iarac could be cventually dcmonstratcd by ncw material, I 

belicvc that it is unlikely, and, thc prcsent cvidencc docs 

not support such relationships. A. azarae shows a lcss 

markcd capsular projcction, a moro clongatcd mandibular 

ramus, a lcss up-turncd syrnphysis anda rclativcly dccp in~ 

cisor; and in all thcse charactcrs, spccimcn ~IIP S-640 

agrccs closcly with iniscatus (Fig. 26L). Unfortunatcly, 

thc molar tccth are too worn to show dctails of thc cnamcl 

pattcrn, which is quito diffcrcnt in aznrnc nnd iniscatus, 
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Fig. 29. Dice-gram and scnttergram of measurementa of molar 

teeth in different specica of Akodon (Akodon). 
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•as is shown by ·thc h.igh. frcquency in thc formcr of ecto

lophids and ectostylids, mcsolophid rcmnants and mcso

stylids, which are almost complctcly absent in thc lattcr. 

The M2 of thc fossil spccimen, altho~gh vcry worn down, 

shows the external bordcr of the mcsoflexid fairly clcarly, 

which does not show any trace of a mesolophid remnant or 

of a mesostylid, thus confirming a closer rcscmblancc to 

· 'i'n'is·c·a't'us • 
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7.3. TRI'BE' SCAPTEROMYINI NOV. (-= Scaptcromyinc group, 
llcrshkovitz, 1966) 

Thc scapteromyinc sigmodontincs havc bccn rc

cently revisod by 1Icrshkovitz {1966a). Following this rc

vision, no more than thrcc specics groupcd in two genera, 

Sc'a'p't'erom'ys and 'Kuhs'i.a, are to be rocogni zod. Howcvcr, 

many more nominal species havo becn dcscribed. Thcir taxo

nomic history is summarized in Tate {1932d), Massoia and 

Fornes (1964) and Langguth (1965). Hershkovitz proposcd to 

separate S. tomcntosus Lichtenstcin(1) undcr thc gcneric 

name Kunsia, and includcd S.· ·gnambicüa·rac M. Ribciro as a 

synonym. He recognizes the fossil s. principaliss a sub~ 

species of tormentosus (see also Massoia and Fornes,· 1965a). 

He also recognizes S. fronto Winge (including S. chacoensis 

Gyldenstolpe as a subspecies), as a second specics of Kunsia. 

Scapteromys is·therefore limited to s. tumidus (including 

S. aquaticus Thomas). 

Al though ra ther closely rela tcd, S'c·aptcr·omys 

and Kunsia are clearly distinct and easy to distinguish in 

size, morphology, ecology and distribution. Thc first is a 

rat~like, long~tailed inhabitant of thc stream banks and 

marshes of thc Rio de la Plata Basin, distributed in Uruguay, 

Southern Ria Grande do Sul in Brazil, Entre Rios, Corrientes, 

castern Santa Fé and northern Buenos Aires Province in Argen

tina. 

Kunsia is a stoutcr, much largor (it is thc 

(1) This species was known very vaguely until Hershkovitz's 
work, and its geographic provenance was a matter of doubt. 
After Langguth (1965) and Hershkovitz (1966) discussions of 
the subject, there is now little doubt that the type specimen 
did not come from Uruguay, but from the Rio Uruguay, in South
ern Brazil. References to this species from localities in Ar
gentina and Uruguay (including Langguth's own refercnce) are 
misidentifications based on specimens of S. tumidus. 
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,largcst living. cricctid), shortcr-tailcd rodcnt of fossorial 

habits inhabiting thc savannas and highlands of Matto Crosso 

and Minas Gcraes the uplands of Bcni and thc northcrn Chncoan 

rcgion. 

Thc two recognizcd spccics of Kunsia are rcprc

sentcd in the Uppcr Pleistoccne and sub-rcccnt cave dcposits 

of Lagoa Santa, in Minas Gcracs. Sca~tcromys, more gcneralized 

in morphology and adaption, has not yet been dcscribcd as a 

fossil. The origin and evolutionary history of the group is 

thcrefore obscure. 

Although a strongly differcntiated group, the 

Scapteromyines are also of dubious relationships. Tate (1932d) 

treated Scaptcromys in a group of unrelated genera in which 

large size was the only common character. Ellerman (1942) 

places Scapteromys near Akodon, but statcs that it is vcry 

distinctive and of unclear relationships. Vorontzov (1959) 

placed Scapteromys as Akodontini incertae sedis, without any 

commcnts. Hooper and Musser {1964) found that Scapteromys 

is extremely distinctive in pcnis morphology and noticed sorne 

resemblanccs with the neotomyincs, espccially the Central 

American Nyctomys. Howevcr, thesc rcscmblanccs are balanced 

by an overwhelming amount of similaritics with the penes of 

thc South American cricetids, and they are bct·ter considered 

as convergences. Hershkovitz, formalized thc distinction of 

Scapteromys in separating·it·as a group of its own, and 

suggested· that they arose, togcther with thc phyllotines and 

Oxymycterus from a common akodont stock (1966: 96). In his 

includcd dcndrogram (op, cit. figs. 3 and 4) the Scaptcromyincs 

appcar as cladistically more closcly rclatcd to"Ox'yn1yc'tcrus 

than to any othcr group, including'Ako·don. A closc rclation-
• 
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Fig. 3(). Skull, in lateral anpect or A. Scapteromys hershko

vitzi, n. ap., MMP M~853. B. Scnpteromys tumidus 

Waterhouse, FCM-493, Punta Lo.ra, La Plata, Buenos 

Airea Provincc. 
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. shlp of sc·apt~)·oiny~ with '9x';ymtcrc!1:1s had bccn suggcstcd by 

Baird as carly as in 1859 (Tate,· 1932d: 9), Howcvcr, it is 

ñard to find convincing support for such a closc relationship, 

as in skull and dentition, digestive system phallic morpho

J.ogy and chromosomes ,·- Ox'y'my'c'ttfr·us and sc·a·p·te'ro·mys are set 

well apart. They are more likely to be regardcd as two sep

arate lineages evolving in different dircctions, though with 

a common ancestor at not vcry early times in the history of 

thc sigmodontines. 

The idea of an origin in the Akodontini does 

not seem also to be very convincing. Scapteromys has rather 

wcll developed mesolophs and mesolophids which in Akodontines 

are usually lcss evident or coalesced with their neighbour 

crests ata more advanced stage. The ancestry of Scapteromys 

must be sought in a full-fledged pentalophodont group, namely 

the Oryzomyini. In fact, the molar teeth of Scapteromys re

semble very closely those of sorne species of Thomasomys or 

Oryzomys, which differ mostly in their tuberculate or crestcd 

to bi-levcl condition. Hcrshkovitz (1966a) provides a aetail

ed dcscription of thc characters of the Scapteromyinc group 

and the rcader is referred to this work for thorough inform

ation on them at the tribal and generic lcvel, as well as 

for thc synonymics and othcr taxonomic detail. A shorter 

dofinition, centering on the diagnostic characters of the 

skull and dontition is as follows: 

Sigmodontine cricctids of omnivorous to in

scctivorous feeding h~bits, without special· 

izations for plant foeding. Molar tceth sub

hysodont; tcrraced when unworn, rapidly be

coming plane with wear. Mesoloph and meso-
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iopnid wcll dcvclopcd or obsoleto in unworn 

tccth, whcn present partially or cornpletcly 
. . 

fused with paraloph or entolophid in worn 

teeth, Posteroloph vertigal in unworn, corn

pletely fused with metaloph in worn tccth. 

Procingulum of M1 wide and biconulate with 

well dcveloped anteromedian flexus and shallow 

anteroflexus, Ectolophid rarely,¡enteroloph 

never present. M3 as long or slightly longer 

than M2• Zygomatic plate well developed, 

high, wide and projecting wcll forward the 

antorbital bridge. 

Accordingly I give the following definition of the two in

cludcd genera~ 

• 
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Skull, in ventral view or Scaptoromya hershkovitzi, 

n. sp. type, MMP M-853, and scnpterornya tumidus, 

FCM -493 (other data ns in Fig. 30). · 
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GENUS.SCAPT~ROMYS1 Watcrhouse 

DIAGNOSIS: A moderate-sizcd scaptcromyinc, 

skull not strongly crestcd. Rostrum compara

tively long and slender, Zygomatic plate well 

separated from the internal wall of thc intra

orbital foramina, Mandibles rather weak and 

elongated with comparatively low horizontal ramus 
. . 

and ascending processes~ Capsular projection 

of the incisive not forming a tubercular process. 

Unworn molár teeth terraeed, with distinct meso

lo~~ and mesolo~hid, M2 and M2 distinctly longer 

than wide, 

TYPE SPECIES·: Mus (Scapteromys) tumidus Water
house, by original designation. 

·rNCLUDED SPECIES: Only Scapteromys tumidus, 
Scapterombs aguaticus Thomas 
1920 has een preved (Massoia 
and Fornes, 1964; Hershkovitz, 

· 1966) to be inseparable from 
the type species. Other desig
nated species have been refer
red by Hershkovitz to this 
genus Kunsia, a proposal with 
which I fully agree. I found 
that a fossil Scapterom~s from 
the Lower Pleistocene o Buenos 
Aires Province differs so much 
from the single living species 
as to deserve its being a new 
species. 

Scapteromys hershkovitzi(1), n. sp. 

Holotype: MMP M-853 (Fig, 30A, Fig. 31, Fig. 32B): Fragment

ed skull missing most of the brain case, the 

zygornatic archs and the anterior tip of nasals 

and prcmaxillae. San Andrés Forrnation, At

lantic cliffs of S.B. Buenos Aires Province, 

(1) Thc species is named for Philip Hershkovitz, asan homage 
to his remarkable contributions to the better knowledge of the 
South American mammals. 
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oFig. 32. Upper molar teeth, in occlusal view or living and 

!ossil Scapteromya. 

A. MHP M-1079, ~· herohkovitzi, n. ap. 

B. MMP M-853, ~· horshkovitzi, n. sp. 

c. and D. Two apecice.na of Scapteromys tumidus, 
Waterhouse, !rom Uruguay. 
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Argentina, closc to Punta San Andrés, Par

tido de General Pueyrrcdón, Buenos Aires 

Provincc, Argentina, 

The holotypc and MMP M-1079 (Fig, 32A, Fig, 

33B, e, E): Left maxilla with M1-M3; right 

maxilla with ~1"M2; right lower jaw missing 

thc M3 and the angular and ascending process

es; left mandibular ramus missing thc M2 and 

M3 and the angular and ascending processes, 

fragmentary right pelvis, Lower Vorohué 

Formation, Atlantic cliffs of S.E. Buenos 

Aires Provine~,.· 1/2 K south of '¼rroyo 

Loberia", Partido de General Pueyrred6n, 

· DTAGNOSIS: A sc·a·p·tc·r·oniys of size slightly 

smaller than· 'S.'· ·tuin'i"dus. Incisive foramina 

extended oackwards to the middle of the M1; 

posterior border of the nasals truncated, 

zygomatic plate high and relatively narrow, 

with roundcd anterior corner, Mandibular 

ramus relatively slender with. anterior point 

of the symphysis distinctly lowcr than al

veolar bordcr, 

KNOWN DISTRIBUTION: Lower Pleistoccne (Voro
huan and San Andresian 
subages of the Uquian 
age) South Eastern 
Buenos Aires Provincc, 
Argentina. 

DESCRIPTION: The concept of Scaptcrornys 

· hershkovitzi is based on the ho~otype. Thc other specirnen 

is tcntativcly referred to thc sarnc specimen but it shows 

diffcrcnccs in morphology which could be an indication that 

wc are dcaling with anothcr forrn. Thercforc, it will be des-
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cribed separa tely. , 

Thc prcserved part of the skull ~grees with 

the diagnostic charactcrs of Sca'ptc·r·om'ys in all tho observcd 

characters. The rostrum is slender, comparatively long and 

lcss deep and robust than in Kun·sia. The incisors are broad 

at the level of the alveoli, but thcy can be reconstructcd as 

orthodont to slightly opisthodont, as in· S\' 't'um'i'dlls, In the 

lateral view the striking diffcrence between the living and the 

fossil species lies in the zygomatic plate. The fossil skull 

shows this plate strongly inclined laterally and with its ant

erior part well separated from the medial wall of the antorbitaJ 

foramina, as it is diagnostic of Scapteromys. The plate is, 

however, higher and shorter than in S. tumidus, does not project 

so far anteriorly as in this species, and has a concave anterior 

border anda widely rounded dorsal corner. In S. tumidus the 

anterior border is slightly concave or straight, and the dorsal 

corner is more pointed than rounded. Dorsally, the antorbital 

foramina shows an ovate outline and it is widely exposed, as 

in S. tumidus, but it is abruptly truncatcd and does not show 

any median spine, as it does in· Kun·sia tomentosus. The supra

orbital region is narrow, but it is slightly les~ constricted 

than in tumidus. The anterodorsal frontal sinuses are less in

flated than in tumidus, but they are distinctly more inflated 

than in K. tomentosus. The supraorbital edges are smooth but 

cvident, anda rudimentary postorbital proccss ~ay be disting

uished. 

The incisive foramina are elliptical in outline 

and comparatively well~open, differing from those of túmidus 

in béing much wider. They project backwards much furthcr than 

in any other scapteromyine, rcaching to the middlc of the M1 . 
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In tumidus they rcach to the anterior border of the M1 or 

slightly posterior to that border. Thc palatc is long and 

widc and cxtcnds bcyond the posterior bordcr of the M3 in a 

roundcd posterior border not showing any median spine. The 
. . 

postcrolateral palatal pits are less numcrous and smaller than 

iti ttimitlus and there is no evidence of posterolateral palatal 

fossae. 

The stage of wear of the cheek teeth indicates 

a young adult individual, and much of the enamelled elements 

of the crown surface are clearly shown. The molars are very 

similar to those of individuals of tumidus of equivalent degree 

of wear (Fig.32). The occlusal surface is slightly terraced. 

The procingulum of the M1 is noticeably wide and has a rather 

distinct anteromedian flexus. The anterolabial conule is strong

er than the anterolingual conule, and the anteroloph is fused 

to a distinct parastyle, whereas the anteroflexus is merely in

dicated as a notch anterior to the parastyle. No anterofoss

etus is visible, whereas this element is often evident in 

similarly.worn M1 of tumidus. The mesoloph is incompletely 

fused with the paraloph, forming a distinct mesofossetus and 
. . 

shaping a median loph bifur~cated into a large paraloph and 
~ 

a smaller mcsoloph united with a strong mesostyle. Thc meta-

loph is óblique in position and connects backwards with the 

posteroloph, though both elements are almost complétely con

flucnt, the posteroflexus being representcd merely by a 

shallow notch posterior to the metacone~ The hypoflexus is 

wcll open and there is no indication either of an enteroloph 

oran enterostylc. The M2 repeats the main features of the M2, 

but it has a complctcly independent and full-flcdged rnesoloph 

scparated from thc paraloph by a dcep and complete mesoflexus. 
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Fig. 33. Lower molara, mandibles and maxilla ar living and fossil 

Scaptoromyini. 
• 

A. Right lower molara ot Scapteromya turnidua Waterhouse, 
BHNH 24.9.1.65. Soriano, Urugual. 

B. 

D. 

Right M1 and H2, AnC, external aspect of left maxilla, 
and E, lateral aspect of left lower jaw or 
Scapterornya hcrshkovitzi, n. sp., MMP M-1079. 

Lateral vicw o! lcft lower jaw of snme specimen as 
in A. 

F. Lateral view or right lower jaw ar Kunsin fronto, 
Winge. MIINP TAR-1. 
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Both thc antcroloph and thc mcsoloph are transversal and 

narrower than thc paraflcxus, which is somewhat more obliquc. 

Thc mesoloph shows this diagonal trend more strongly marked 
. . 

and is completely fused with the posteroloph, not bcing any 

indication of the posteroflexus. Lab'ial lophs and styles 
3 . . 

are absent. The M shows a deep paraflexus anda mesoloph not 

fused with a wcll developed mesostyle. 

Spccimen MMP M-1079 (Fig. 32A., 33B, e, E). 

agrees in size and in basic morphology with the holotype. 

It shows, however, differences, the significance of which 

cannot be evaluated with the material at hand. 

The skull fragments show a lower and shorter 

zygornatic plate (seo measurements in Table· 16) with a somewhat 

concave anterior border· anda rounded dorsal corner. The 

palate is shorter, as its hind bordcr lics at thc samc level 

of the posterior border of the M3. The posterior points of 

the incisivo foramina, on the contrary, reach as far backwards 

as in the type specimen. The upper molar teeth are less worn 

than in the holotype and therefore the occlusal surface is 

more strongly terraced and the lophs are narrower. In spite 

of that, the mesoloph is almost cornpletely fused with the 

paraloph in the M1 and M2• In the former, it is only visible 

as a narrow spur. projecting from the posterobuccal cerner of 

the paraconc, and connected with a mesostyle. In the latter 

it is sorncwhat stronger and it is defined by a shallow meso-
. . 

flexus which hlts the shape of a notch separating the cnd of 

thc paraloph from the buccal remnant of the rnesoloph. This 

makes a clear cut diffcrence with the condition in the holo

type, already dcscribed. However, differenccs of thc same 

magnitude are observed between individuals of S. tumidus 

1 
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(Fig. ).. 

The mandibular fragmcnts (Fig. 33E) of this 

spccimen closely resemble the mandiblcs of individuals of 

similar age (as infcrred from tooth wear) of S.' tumidus. The 

horizontal ramus is, however 1 slightly more slcnder, and the 
. . 

symphysis is less uprightly directed, its uppermost anterior 

point not reaching the level of the alveolar planc. Morcovcr, 

the masseteric ridges j oin antcri.orly a t a poin t whlch lies 

below the anterior border of the ~l ,. whercas in' S.· tUmi'dus 

tñis point is situated well behind that border. 

The incisor is very weak as compared with those 

of the living ~pecies (see Table· 16). The M1 is shortcr and 

narrower than in S. tumidus (Fig, 33). It has a well developed 

procingulum made of subequal conulids separated by deeply re

entrant metaflexid anda protoflexid. In the latter a dis

tinct anterior cingulum is present. The metalophid and ento

lophid are slightly oblique and of subequal development and 

the mesolophid is rudimentary, merely represented by a spur 

projecting forwards and inwards from the middle of thc ento

lophid, The posterolophid is narrow and docs not endona 

distinct posterostylid. Neither in the M1 nor in the M2 is 

there any indication of ectostylid or ectolophid. The M2 is 

relatively short, but it is as wide as it is usual in 

· s.· tumidus. It shows a distinct procingulum, well defined 

both by a shallow labial protoflcxid anda shallow lingual 

· mctaflexid. The mesolophid is herc also rudimentary and re

presented by an even shorter and blunt outgrowth from the 

middlc of the anterior border of the entolophid. The postero

lophid is comparatively narrow and vcry obliquc in position. 

l 
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Scattergrams or measurements or the molar tteth n.nd 

ot the zygomatic plate or living and fossil 

Scapteromys. 
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. DISCUSSION: 

Therc is little doubt about the proposal that 

the skull from the San Andres Formation rcprescnts a specics 

of sc·aptero·mys different from the living S." tumi'dus. Thc 

differcnces supporting its separation are not evident in thc 

morphology of the molar teeth,· but are clear in the charac

ters of the zygomatic plato, the fronte-nasal suture and the 

shape and backwards extension of the incisive foramina, The 

species distinction is further supported by the characters 

of the referred specimen from the underlying Vorohué .. Forma

tion which shows distinctive characters in the mandible, the 

lower incisor and the lower molar teeth. It is possible, 

however, that this second specimen may rcpresent another 

species, different both from· S." ·tunffdus and from s.· he·rshko

vitzi. The shorter palate and the differences in the zygo

matic plateare suggestive of this, but they could also be 

attributed to variation within the limits of one species. 

At least the differences observed bctween the San Andr6s and 
. . . 

the Vorohué specimens in the morphology of the upper molars 

are within the range of the variabilities observed in samples 

of the living s.· t'umidus. The lattcr species does not show 
. . 

the same amount of variation in the morphology of the palate 

and the zygomatic plate (Fig. 34), but it can not be extrap

lated from this that the fossil specimens belong to different 
. . 

species. Though this possibility must be kept in mind, it 

can only be dcmonstrated on the basis of larger samples of 

fossils from the two formations. 

In any case, thc describcd spccimcns of the 

Early Pleistocene do not show any character state which could 

convincingly be considered ancestral to the states of the 
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1 ~ 1 o • ~ 
HI ~ o il H ~ 1 .. ro 
(1) p.. ~ •l'"f o o El .. L/) ::s .e:¡:: ro .µ > •l'"f (1) '° ~ 

Spccimcn 
U) ro .µ r-4 . ::s 

C/) s ~ • ro Vl c,j ,-f H 

~ 
.. • H • a, s >- s • ::> 

•l'"f t") o s •r-4 r-.. H a (1) a, 
o N L/) 4-i o N o o o 4-i . .. 
H .µ 00 H .µ ,-- 4-i ... "'=:t o 
(1) •r-4 1 C/) (1) •r-4 1 (1) ... N ~ 
+J. > ~ \(1) .µ > - \(1) t C/) c,j ,¿:. 

Variate r:l. o '"4 p o ::s ::s :X:: •l'"f 
ro ~ p.. "O ro ~ p.. .e: m "O ~ H 
u .e: a; s::: u .e: ~ o u •l'"f o 

U) C/) ,¿. < U) C/) H U) s ~ U) 

µCngth "'~Incisor - M3 17. 31 ... ---- 18.49 

µength upper diastema 9.38 --- -- 10.05 

'"'ength of nasals 13. 40 ---.. - 15.81 

µCngth of frontals 8.98 -~- -- 12.46 

vidth of rostrum at .frronto-
Drcmaxillary suture 6.83 .. -- ..... 6.97 
..,cngth incisive foramina 8.44 -- .... -- 8.58 

'alatilar length 15.89 --... ~-· . 16. 70 

~ength posterior palate 5.76 ............ 6.29 

~idth of palate betwcen M1 3.58 ·- .. - .. - ·2. 68 

Depth zygomatic plate 3.84 2. 75· ·3·. 52 

fidth zygomatic plate · .Z·. 94 2.56 ·3. 07 

linimal interorbit. width s.so --·-· .. · . s·. 18 

\lveolar 1cngth M1 -M3 6.53 fr. 2 7 6.46 

:oronal length M1 -Mj 6'. 14 fr. 02 fr. 08 

.;ength M1 2.82 2.85 ·2·. 85 

fidth M1 : 1 • 7 4 1 •. 61 1. 87· 

J.iength M2 1. 74 1.70 · 1 • 9 2· 

'fidth M2· .. . 1 • 64 1. 52 .· ·1 • 64 

ucngth M3 . 1 • 46- l.46 ... . ·l.46 

íidth M3 1.37 ·1 33· .. .· ·1. 46 . :o 

Ocpth upper 'incisor 2·.04 ._, ........ -"' 2 ·.14 

Width upper incisor 1.05 ·~-··-~ .· 1 •. 21- · · · · 

a.,ength mandible symphysis .. M3 -~-- ...,_ .. .11 • 00 ·1 ·2. 43 

a.,Cngth symphysis· ·- ~~ .. - 4·. 03 4,93 

Ocpth. mandible at M1 
.. ...__,._ ""_ .. ' ' .. ·4·. 48 

f\lveolar length M1·M3 .... ·-..-i.~ .. 6.27 . . 6 •. 91 

:oronal leng~h M1 · ·.• -.-·-·---· 2.32 2·, 54 

'/idth M1 -- -.... -·"' .. 1 _49 . 1 .71 

ucngth M, 
_"" ___ .. · ·l.86- l.98 

'/idth M2 -..-·-. - l.46 1 ·.10 

Ocpth lower incisor ----- 1.02 1.67 

'/idth lowe·r inciosr 
___ ...,_ 

O. 7.4 .. 1,,.1.2 

TABLE No. l" Measurements, in mm of 'Scapteromys 
hcrshkovitzi, n. sp., and one individual 
of the living Scapteromys tumidus 

l 
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s.amc charactcrs í•ound in thc living spccics .. It is true tha t 

thc slightly smallcr sizc and the more gcncralizcd zygornatic 

plato can be regardcd as indications of ancestry, but this is 

not so with the morphology of the molar tecth and thc shape 

of the incisivo foramina wñich can be considercd as advanced 

or even more advanccd in thc fossils than .in the living spccies. 

· sc·aptc·rornys· he'r'shko"vftzi seems rather to be a distinct extinct 

relative of 'S.· ·tünii'düs_, and both spccies are bcttcr considered 

as descendants of a common ancestor,than as linked to each 

other by direct ancestry. 

It is of interest to rcalize that S. hershkovitzi 

is found in a geographic area located beyond the limit of dis

tribution of the living scapteromyines. Scapte·ro·mys· tumidus 

ljaS reported by Hershkovitz (1966: 100', Map Fig. 1) as extend

ing southwards to the coast of the Samborombón Bay in N.E. 

Buenos Aires Province. Massoia and Fornes (1965c) had rcport

ed to have found fivc specimens of this specics on a Southern 

locality, on the Atlantic coast at the Partido de Castelli, 

whlch agrees with Hershkovitz southern limit, The species 

occurs, however, further south, as Contreras (pers.comm.) 

found one specimen in the vicinity of Santa Clara del Mar, 

somo· 150 Km south of the Samboromb6n Bay, and only sorne 40 kn 

north cf San Andr.és, the place where the fossils werc found. 
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~ENUS KUNSIA, Hcrshkovitz 

· Diag·nosis: 
1 

A large scaptcromyinc with a robust and 

well~ridged skull, Rostrum hcavy, short and dccp. 

Zygomatic plate proximally prcssed to the internal 

lateral wall of the intraorbital foramen. Mandible 

deep and robust, with high horizontal ramus and 
. . 

high ascending processes. Capsular projcction 

of the incisor forming a prominent tubercular 

process. Unworn molar teeth plane, without or 

with a merely vestigal mesoloph. Mesolophid 

totally or almost completely fused with entolophid. 

M2 a~d M2 about as wide as long. 

Type· species: Mus· ·to'nie·nto'süs Lichtenstein (By 
Hershkovitz's designation). 

· Tn·clud·c·d s·pecl'es: 
· 'fro'nto and tomentosus. 

· ·com·m·e·nts· ·o·n· ·the· ·inc1üded ·taxa: 

As indicated above 

Hershkovitz (l 966a) rccognized two species and 

four subspecies of Kunsia, namely: 

Kunsia.·tomentosus ·tomentosus (Lichtenstein) 1830 
(= Scapteromys gnambicuarac Miranda Ribeiro) 

Kunsia· ·tomento·sus prin·c·ipalis (Lund) · 1839 

Kunsia fron·to ·chac·oe·ns'is (Gyldens tolpe) 1932 

Kunsia· 'fro'n·to ·rto·n·to (Winge) · 1888. 

This separation into subspecies must be taken as 

provisional, as the two species are only known by so few 

spccimens, and it is based mostly on geographical grounds. 

K. t. principal is and K. ·t. ·rr·on·to are only known from thc 

holotypcs, fragmented skulls from the Upper Pleistocene de-
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posits of Lago~ San~a, in south castcrn Drazil. K. f. chacocn

sis is also only known from thc typc spccimen, a skin and 

skull from Chaco, Argentina. Hershkovitz mentions that he has 

sccn only f our specimens of K .. · ·t .. · tom·e·n to·sus. In spi te of the 

scarcity of their known reprcscntativcs in the collections, thc 

two species are well established, and little doubt can be cast 

about the validity of their distinction. They show a clcar-cut 

size difference,· tomeritosus being larger than fronto and the 

largest known living cricctid (it can reach 445 mm of total 

lcngth, and its skull length reaches more than 50 mm). 

· x~· ~~orito has a relatively shorter tail, and it is aljo differ

ent in having a vestigial mesoloph~ which is completcly absent 

in· ·tonientos·us. Moreover, fronto ·has more e longa ted nasals 

l 

which taper acutely backwards, whereas the nasals of tomentosus 

have truncated proximal ends, as also happcns in S. hershkovitzi. 

One fragmentary lower jaw in the collection of 

th.e Museum of Natural History of Paris agrccs with the charac

ters of 'fr·on·to and in fact represents the fourth known specimen 

of this rare species. 

Kunsia fro·nto (Wingc) · 1888 

1888. Sca·p·teron1ys fro'n·to Wingc, E ~Museo Lundi. 1 (3): 44 

· 1932. Scap te·romys· ·cha·c·oc·n·s is, Gyldens tolpe, Ark. 
Zool. Stockholm, 24B, No.· 1:1 

1966. Kunsia fronto, Hershkovitz, Z. f. Saugetierkunde 
3] :113. 

Refcrred specimen: 

MHNP TAR-1 (Fig. 33F, Fig. 35C): Fragmcntary 

lcft lowcr jaw with broken incisor and thc threc lower molars; 

thc symphysis broken anteriorly, and lacking tho angular, coro

noid and condyloid processes. Found in thc Tarija bcds (Upper 

Plcistoccnc), at Tarija, southern Bolivia (see pagcs 
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,Fig.· 35. Le!t lower molara, in occlusal view of Scapterornyini~ 

A. Kunsia tomentosus (Lichtenstein). a/n San Joaquin, 
Beni, Bolivia. Drawn aíter photograph in Hershko
vitz (1966 a). 

B. Kunsia fronte (Winge), Type of s. chacoensis 
Gyldenatolpe, RNHMS Hr.26. Rio de Aro, Chaco, 
Argentina. 

c. Kunsia fronte (Winge), Tarija beds, Bolivia, 
MHNP TAR-1. 

D. Scapteromya tumidús. BMNH, Isla Ella, Paroná 
Delta, Argentina. 
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for othcr associ·ated cricctid rcmains), 

, ne·s·c'r'i'p't'ion: 

The specimen belonged toan adult individual of 

an advanced agc, judging from thc dcgreo of wcar of thc molar 

tccth. Howevcr, the wear is not advanced enough as to havc 

crased the cnamelled structures of the crown. Both in sizc 

(Table ) and in the structure of the mandible and the molars, 

it matches in ·every detail the mandiblc of K:,·fr·on·to using the 

photographs published by Hershkovitz of the type specimen of 

S. chacoensis. The other known mandible of this species, the 

one mentioned by Winge (1888: 44) has not been illustrated. 

This mandible has a double mental foramen,· ·a.' .. charc-
. ' . 

ter wh.ich is neither shown in the pp.otographs of K. fronto 

illustrated by Hershkovitz, nor known in any other scaptero

myine. This is probab~y an individual anomaly of no taxonomic 

value. The enamel pattern of the molars also shows sorne varia-

tions as regards the type specimcn of chacoensis (Fig. ). 

Thc metaflexid and the protoflexid of the M1 are very shallow, 

and the anteromedian flexid is merely vestigial in the specimen 

from Tarija, whereas those elements are deeper in the specimen 

from Chaco. Similarly, the posterofossetid of the M2 is well 

developed in the latter, and completely absent in the fossil 

spccimen, and there are also sorne minar diffcrences in thc 

shape of the M3 . That all these differences are mercly dueto 

diffcrcnt degree of wear of the crown surfacc, can be rcadily 

conéluded aftcr exmining a series of Scapteromys tumidus in

cluding individuals of diffcrent agcs. This is well demonstratcd 

in the series from the Paraná Delta. 

Both thc fossil Tarijan and the living Chacoan 

spccimens show in thc M1 and thc M2 an anteriorly projectcd 



-300-

' ~ 
1 1 4) 

o ... C/l ... U) ~ ' 1 •r-4 < ,,-( ctS .:3 b.() ' •r-4 
ctS ~ ' 4) ,,..._ U) O ctS i-f 

Specimens ..e ... r-i•r-4 ·o i-f O O 
ou "'º o p.. ... ·.µ ed..., ~ 
.µ "' u .µ ed ~ .µ 

·a . N ed s:: ... E-t Cl) ed ~ ... 
U) ~- o ,... a u ed •r-4 .... ,_ •U $-4 ' lH o U) s:: 

4-f ~ . o . 4-l ~ o cd 
.µ .µ 4) 

o V) z .. ed ~,_~ 
Variate 

'C'd •r-4 o s:: ctS E-i 4) ,,-4 ed 0."'4 
•r-4 4) 'U) U) $-4 •r-4 •r-4 s:: > •r-4 ~ Cl) ... 
U) o..~ !º~ V, p.. 4) ,,-( V, .µ .e s:: • 
~ ~ Cl) . s:: ~Ur-i . s:: ,,-4 a ,.-1 cd 

) ~b8 ~ 4) Cl) ª 
00 ª 

) :, ~ •r-4 
"O b.l ~.µ~ p s:: O" > . . . 

" 

Depth. of mandible below M1. 7.'.17 6.16 8.66 

Alveolar length of M1 -M3 . 8 .09 7.79 ----

~oronal length of ~11 -M3 7.68 7.45 9.26 

Lcngth of M1 3·. 12 3.05 4.26 

'lidth of. M1 .... •'. . . 2.02 . . . . 2.09 2.79 

Length. of M2 ........ .. 2 .• 39 . . 2.35 . . 2.87 

'lid th of Mz. .. .2. 09 . . . . 2.09 . .2. 98 

uength. of M3 2 ·.11 2.06 2.57 

'lidth of M3 .. . 1, 87 . 1. 80 2.32 

TABLE No. 11 Measurements of the lower jaw and lower molars 
of specimens of Kunsia (The figures in the first 
and thrid row were caiculatcd from Hershkovits's: 
illust!ations) 
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lingual spur oí the medial loph which rcprcsent a mosolophid 

rcmnant unitcd to a mesostylid. Thosc features aro not shown 

l 

in Kunsia tomentosus which is also clear,ly diffcrcnt in sizc "-

(Fig. 35, Table 17), and in having the ~2 distinctly wider than 

long. 

Discussion: 
The prcsence of Kunsia fronto in the Upper Pleisto-

cene of Bolivia is nota surprising occur~nce, as the species 

was found in the Upper Pleistocene of south eastern Brazil and 

is living at present in the Chacoan region. Moreover, the 

other species of Kunsia, tomentosus, has been recorded as living 

in north eastern Bolivia. In any case, its discovcry in the 

Pleistocene of Tarija extends the known distribution of the 

species far more westwards in the Quaternary than its probable 

present distribution as stated by Hershkovitz: "the Ria Paraná 

Basin from the Brazilian highlands to the Argentine Chaco" 

(1966: 113). 
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.7 .4. TRIBE l'qEDOMYINI, NEW TRIBE -

Wicdomys was proposed as a gencric name by 

Hcrshkovitz (1959) for a monotypic taxon based on Mus 

pyrrhorhinus Wied, 18 26, a species, the' sys tema tic pos i tion 

of which has bcen a matter of doubt for years, having bcen re

ferred to Mus, Oryzomys, "Hesperomys", Rhipidomys and 

Thomasomys (far a taxonomic history of Mus pyrrhorhinus sec 

Tate, 1932e, and Hershkovitz, 1959). 

In discussing the affinities of his ncw genus 

Wiedomys, Hershkovitz indicated the distinctions of Wiedomys 

as rcgards his oryzomyine and thomasomyine groups of genera, 

the akodontines and Phyllotis. He found that Wiedomys was 

close to Calomys and Eligmodontia in sorne characters, but a 

clase relationship with thcse genera was discardcd by him, 

He states (1959) that the new genus is very distinctive from 

thc phyllotines in several respects, and in his further re

vision of the phyllotines (Hershkovitz, 1962)'W!c~omy~ was 

not included at al1 1 evento compare it with the various 

phyllotine ·genera. Actually, Hershkovitz did not indicatc 

any clase affinity of Wi~~o~y~ with any taxon of the South 

American cricetids, and the taxonomic relationships of his 

ncw gcnus was left tacitly asan open question, 

On the basis of the material of'pyrrhorhinus .. 
ili the British Museum (Nat. Hist.) and of additional specimens 

more resently obtaincd by F. Petter in Brazil, and now belong?. 

ing to the collcction of the Muscum of Natural History of 

Paris, I undertook a new study of the systcmatic rclationships 

of Wicdomys, and I concludc that this gcnus shows a unique 

combination of characters which challcngc its placing in any 

of the tribes of thc subfamily Sigmodontinae recognizcd in 

l 
1 
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,this papcr. 1f I had not found amongst my fossil material 

a specimcn reprcsenting a ncw gcnus which rcscmblcs closcly 

Wicdomys in thc morphology of the lower molars, I should 

have fclt inclined to quotc Wiedomys a~ Sigmodontinac inccrtae 

sedis. Howevcr, after realizing that Wiedomys was not alone 

in its distinctiveness, I concluded that I was justificd in 

proposing a tribe of its own for,Wicdomys and the new genus 
e 

which I shall describe immcdiatcly. 

Wiedomys is likely to be the only living repre

sentative of a distinct group of the Sigmodontinac which pro

bably was much more diversc in the past. This group, thc 

Wiedomyini, is likely to reprcsent an carly offshoot of thc 

South American cricetid radiation, directly derivcd from a 

Thomasomys-like ancestor. It shows a remarkablc association 

oí primitive and rather advanccd characters. On the basis 

of the two only known monotypic. genera, but ccntered on thc 

living Wiedomys, thc new tribe can be characterized as follows: 

Wiedomyini, new tribe 

Type genus: 
Wiedomys Hershkovitz, 1959 

Diagnosis: 
Sigmodontine cricetids with elongated brain case, 

narrow and deep rostrum and uncxpanded zygomatic ~rches. Zy

gomatic plate short and high, not projecting laterally. Inter

orbital region with borders diverging backwards and with a 

wcll marked supraorbital ridge. Incisive foramina long and 

broad with thcir posterior borders passing well beyond the 

lcvel of the anterior bordcr of the M1 • Posterior palatc wide 

and moderatcly long. Interparietal large. Mcsopterygoid 

fossa narrow, parapterygoid fossae much wider than mesopterygoid 

'j • 
1 
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Fig. 36. Skull and molar'teeth or Wiedomys pyrrhorhinus (Wied). 

A. Left lateral aspect, B, dorsal aspect and C, ven
tral aspect of BMNH 3.9.5.63. Male, Lamarao, 
Bahia, Brazil. 

D. Occlusal aapect or left upper molar teeth of the 
same individual. 

E. Occlusal aspect of the left upper molar teeth, 
and F, of left lower molar teeth of MHNP 1970-
247, Pernambuco, Brazil. 
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fossa. Mandiblc rclativcly strong, with low and short coro

noid proccss and wcll dcvclopcd masscteric crcsts. Molars 

brachyodont and bunodont, the uppcr crcstcd to slightly bi

level, the lower bi-levcl. Individual cusps distinct, and 

the labial and lingual ones incipiently anternating in posi

tion, Mesoloph low, but clearly distinct in M1"M3 and fused 

with rncsostylc, Entcroloph absent, but entcrostyle present 

in M1•M3, expanded as a median cingulum, An antoro-lingual 
. . 1 3 

cingulurn present on M ~ Anteroloph low, but wcll dcvcloped 

on M 1 ".M3, fused with a parastyle. Procingulum of M 1 biconu .. 

late, with anterolabial conule almost twice the size of the 

anterolingual conule; anteromedian flexus indicated, but 

shallow. Lower molars with mesolophid obsolete anda strong 

anterolabial cingulum. Ectolophid absent; rnesostylid variable. 

Ectostylid clongated as a long mesolabial cingulum. Proto .. 

flexid well rnarked on M1-M3 • Procingulum of M1 with subequal 

conulids; rnetaflexid deeply infolded, opposing the protoflexid 

at thc middle of the tooth. Third molar well developed, the 

lowcr as long or longer than the M2, and sigmoid-shaped. 

Known distrbution: 
At present limited to north eastern 

Brazil and probably north castern Bolivia. During the Lowcr 

Plcistocene known also in S.E. Buenos Aires Province,Argentina. 

Includcd genera: 
Wiedomys, Hcrshkovitz, and Cholomys, n. gen. 

CHOLOMYS(l), n. ge. 

Type specics: 
Cholomys pearsoni, n. sp. 

(1) This new generic name is not created with regard to clnss
ical purity, but for euphony, shortness and simplicity, and in 
the honour of Galileo J. Scaglia, discoverer of the single 
known specimen of this remarkable rodent. Cholomrs is mnde fror 
"Cholo'', the nick nnme of the discoverer, and µya, Greek for 
mouse. 

! 
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Diagnosis: 
A wicdomyinc sigmodbntinc cricctid with a 

strong and thick lowcr incisor, a robust mandiblc with short 

and strong symphysis and, probably, a strongly projecting 

capsular process. Lowcr molars as in Wicdomys, but with in

cipicnt coronal hypsodonty, rncsostylid absent,·and ectostylid 

prcsent and forming a mesolabial cingulum in M1 and M2, but 

abscnt in M3 . 

Known distribution: 

Vorohuean subage, Lowcr Plcistoccnc, South 

East of Buenos Aires Provincc, Argentina. 

Included species: 

Holotype: 

Ilypodigm: 

Only the type species is known. 

Cholomys pcarsoni(1), n. sp. 

MMP M~869 (Fig. 37A, 38C, E, F, J): Incomplctc 

right lower jaw inéluding the incisor and the 

threc lower molars perfectly preserved, broken 

slightly behind the molar row, so that thc 

coronoid, condyloid and angular processes are 

rnissing. Found by Galileo J. Scaglia in ass

ociation with MMP M'!-551 CAkodon Abrothrix magnus: 

MMP M-867 and M-868 (Akodon Akodon lorcnzinii) 

in the Vorohué Formation at Baliza San Andrés, 

Atlantic slopcs of the Chapadmalal rcgion, Par

tido de General Pueyrredón, Buenos Aires Prov

ince, Argentina. 

The type is the only known specimen referrcd to 

(1) The species name, pearsoni, is made in honour to Dr. Oliver 
P. Pearson, for his first rate contributions to the knowledge 
or the South American rodents. 
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Fig. 37. Lateral viewa of right lower jawa of several 

Sigmodontinae. 

A. Cholomya pen.rsoni, n. ge., n. ap., Type, MMP M-869. 
Vorohue Ftion. (Lower Pleistocene), Baliza San 
Andres, Coaat or Partido de General Pueyrredon, 
Buenos Aires Province, Argentina. 

B. Wiedom:ys pyrrhorhinus (Wied.) Male, BHNH 3.9.5.63. 
Lamarao, Bahia, Brazil. 

c. Rhagomys rufescens Thomas, Type, BMNH 86.2.8.5. 
Rio de Jnneiro, Brazil, Female. 

D. Calomys lepidus (Thomas), Type, BMNH 85.4.1.43. 

E. 

F. 

a. 

Junin, Central Peru. 

Pscudoryzomys wavrini (Thomas), Type, BMNH 20.12. 
18.16., rnale. Jesmnatathla, west of Concepceion, 
Chaco Boreal, Paraguny. 

Phyllotis (Phyllotia} amicus Thomas, Type, male, 
BUNH o.~.1.94. Tolon, Cajamarca, Peru. 

Punornya lemminus Osgood, Male, MVZ 116195, 15 Km 
SSW oí Limbani, Puno, Peru. 
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As for thc gcnus. 

Known distribution: 

As for the genus. 

Description and comparisons: 

Unfortunatcly, therc is only onc 

incornplete specirnen to describe the features of this interest

ing new rodent. The available fragmentary lower jaw is nicely 

preserved and pcrmits the studying of severa! characters which 

proved to be particularly distinctive. 

The mandibular ramus (Fig. 37A, Fig. 38E, F) 

is fairly robust and deep. Its depth below the middle of the 

M1 is much larger than the length of the diastema or the com

bined length of M1 and M2. Its lowcr border is gently convex 

below the molar row, and thc dcpth of the ramus docs not de

crease rnarkedly backwards, as it occurs in Wiedomys, Calomys 

and Pseudoryzomys (Fig. 37). Differing also from the latter, 

~~ thc mandible of Cholomys does not show a sharp distinction 

of the posterior end of the symphysis, so that thc lower bor-

dcr of the symphysis when viewed in lateral aspect (Fig. 37) 

continues the line of the lower border of the ramus, as it is 

also the case in Phyllotis arnicus and Eligmodontin typus (seo 

later). A noticeable difference betwecn Calornys and Eligmodontia 

lies in the relative development and position of thc masseteric 

crests. In Cholomys the crcsts are very similar to those in 

Wiedomys and Pseudoryzornys. Thc lower onc is wcll dcfined, 

but not strongly marked as in Calomys and Eligmodontia, and 

it only rcaches forward to a lcvel slightly anterior to thc M1, 

whcrcas in thosc genera it goes forward to a lcvcl usually 
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,bcyond thc anterior bordor of thc M1, projecting above the 

~cntal foramen. The uppcr masscteric crcst oí Cholomys is 

also well markcd, but is very short and it dcsccnds backwards 

from its junction with the lowcr masseteric crcst to dis

appcar at the level of thc posterior border of tho M1• 

The symphysis is short and robust; it is 

also relatively low, as the anterior median point of the 

diastema does not reach the level of the tooth row, but it 

is distinctly more raised than in Wiedomys. The mental fora· 

men is well developed and it lies on the posterior upper 

lateral surface of the symphysis, as is also the case in 

Wiedomys. Viewed from above, the dihstema is rcmarkably broad, 

much broader than in Wiedomys, and rccalling the condition 

in Punomys lemminus (Fig. 38H) and'Phyllotis micropus. It 

has an anterior truncated border, as in Punomys. 

From the size and trajectory of the incisor, 

and from its visible posterior end, it is obvious that it had 

to bulge in a projecting capsular projcction for encasing its 

base. This capsular projection was probably similar in de

velopmcnt to that in Bolomys (Fig. 15) and Rhagomys(Fig. 37C), 

and much strongly developed than in Wicdomys. 

The incisor is robust and thick, much stout

er than in Wiedomys andas is usual in generalized incisors 

of Sigmodontinae, In this featurc, it rescmbles again 

·rhyllotis m,i-7:ºPP~. and Punomys lemm~nus (Fig, 38H). Thc index 

incisor thick/incisor depth .gives a value of 0.830 in 

Cholomys pearsoni, quite similar to the value of 0.834 in 

Punomys lemminus and of 0.813 in Phyllotis micropus, whcreas 

in Wiedomys pyrrhorhinus it is 0.638. But apart from being 

thick and deep, the lower incisor shows a cutting cdgc rathcr 
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,abruptly truncatcd and shovcl-shapetl, indicating a probable 

triturating type of upper incisor Olcrshkovitz, 1962: 104) 

• and sorne kind of gnawing spccialization. 

The lower molars (Fig. 38C, J) are bunodont, . 
lophodont and moderately brachyodont, lcss so than in 

Wicdomys, as they show an incipicnt coronal hypsodonty as 

compared with the latter, However, in most dctails thc 

molars of Cholomys and Wiedomys are rcmarkably similar. 

They also show many resemblances to the lower molars of 

Calomys and Eligmodontia, from which they differ in tho bi

level instead of crested crown, and in having the cusp lcss 

tuberculate, as well as severa! other dotails of the enamel 

pattern that I shall mention next. 

As in Wiedomys, the peculiar feature of thc 

lower molar of Cholomys is the strong development of the ex

terna! cingqlum. It develops as a backward continuation of 

the antero-external border of the procingulum in the M1, to 

forma lateral ledge encircling the basin-like floor of thc 

protoflexid from outside, Additionally, the floor of the 

wide and strongly infolded hypoflexid is also limitcd later

ally by a similar low cingulum, which can be thought of ns 

dcrivcd from an clongated ectostylid. This mesolabial cing

ulum is well developcd in M1 and M2, as is also the case in 

Wiedomys, but, contrariwise to the latter, it is not prcscnt 

in the M3 of Cholomys pearsoni. No such structurc was found 

cither in Calomys or Eligmodontia in any of the three lowcr 

molars, but the development of a mesolabial cingulum is also 

observed in the lower molars of·Rhagomys. 

In relative size and proportions thc three 
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Fig. 38. Right lower molar teeth and mandibles of Pseudoryzomys, 
Wiedomys, Cholornys, Calomys and Punomys. 

A. Occlusal view o! right lower molar teeth of 
Pseudoryzomyo wavrini (Thomas), Type, BMNH 20.12. 
18.16, Hale, Jasemata.thla, west of Concepcion, 
Chaco Boreal, Paraguay. 

B. Occlusal view of right molar teetb ·or Wiedomya 
pyrrhorhinus (Wied.), BMNH 3.9.5.63. Lamarao, 
Brulia, Brazil. 

c. Occlusal view of right lower molar teeth of 
Cholomys penrsoni, n. gen., n. ap., MMP M-869. 
Vorohue Ftion. (Lower Pleistocena) Baliza San 
Andres, Coast of Partido de General Pueyrredon, 
Buenoa Aires Province, Argentina. 

D. Occlusal view of lower right molar teeth of 
Calomys callosus Pengger. BMNH 3.1.9.6. Female, 
Goya, Corrientes Province, Argentina. 

E. Internal aspect of right lower jaw or Cholomys 
pearaoni, n. gen., n. ap., Type specimen MMP 
M-869 (Data as in c.) 

F. Dorsal o.spect of right mandible of Cholomya 
pearsoni, n. gen., n. sp., same individual as 
in E. 

G. Dorsal aspect of right mandible of Wiedomys 
pyrrhorhinus (Wied.), sama apecimen as in B. 

H. DorDal aspect or anterior portien of right man
dible of Punomya lemminus Osgood, MVZ 116036, 
Female, Huaylarco 90 Km ENE of Arequipa, Depto. 
or Arequipa, Peru. 

I. Buccru. view of right lower molars of Calomys 
cnllosua Rengger. Same specimen as in D. 

J. Buccal view or right lower molar or Cholomys 
pearsoni, l·ll-iP M-869. Other data as in c. 

K. Buccal view oí right lower molara ar Wiedamvs 
nyrrhorhinua, same specimen as in D. 

L. Buccal view of right lower molara of Pseudo
ryzomyo wavrini (Thomas) Type, same specimen 
as in A.· 

M. Buccal view or right lower molara or Punomys 
lemminus Osgood. Same specimen as in H. 
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Jower molars rcspmblc closcly thosc of'Wicdomys (Fig. 36, 

38B), and they are clearly narrowcr than in Calomys (Fig. 38D) 

or Eligmodontia (Fig. ). In thc structurc of thc onamcl 

pattern the procingulum of the M1 in ~holomys pcarsoni 

differs noticeably from one of the specimcns of Wiedomys 

pyrrhorhinus I have examined (Fig. 36, 38B). In the fossil 

species, the procingulum deeply bifurcatcs 1 the two subcqual 

anteroconulids being separated by a decp and intcrnally 

cxpanded anteromedian flexid 7 so that each conulid appcars 

pedunculated, connected to the rest of the masticatory surface 

by a narrow bridge of enamel and dentine. With more advanccd 

wear, this deeply infolded and expandcd anteromcdian flexid 

would probably become an anteromedian fossctid as one of the 

characteristics of Psuedoryzomys (Fig. 38A). In specimen 

BMNH 3.9.5.63 of Wiedomys'pyrrhorh~nus (Fig. 38B) thc pro~ 

cingulum is much simpler and its· enamel surfacc is widc and 

compressed anteroposteriorly. Dr. F. Pettcr (MHNP 1970~247) 

kindly lent me. a specimen from Pernambuco, which agrecs in 

all other details with the BMNH specimen above mcntioncd, in 

that the procingulum is quit~ similar to that of Cholomys 

pearsoni, though the anteromedian flcxid is shallowcr and 

not so cxpanded in the middle. Anothcr available specimen 

from Pernambuco has the molars too worn to illustrate thc 

details of the cnamel pattern. In-Galomys thc procingulum 
• 

is much shorter and narrowcr 7 and also lacks a wcll"marked 

anteromedian flexid. There is not vetsigc of a mctaflexid 

either in Cholomys or in Wicdornys, as is also the case in 

Calomys. Cholomys pearsoni lacks any trace of a mcsostylid 

either in the M1 or the M2. A mcsostylid is prcscnt in thc 

M1 and al~o, though much more reduced, in thc M~.of the 
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studied specimen~ of ~domys·,pyrrhorhinus. 

As in Wicdomys pyrrhorhinus, thc protoflcxid 

is wcll dcveloped in the M2 of Ch. ~casoni, more so than in 

Calomys, and the mcsoflcxid is quite ~pen, obliquc and its 

internal wall parallcls the internal wall of thc hypoflexid,. 

so that the median murid is long; narrow and diagonal in 

position, quite in agreement with thc condition found in 

Wicdomys pyrrhorhinus. In all threc lower molars, the rncta

lophids are transverse in position, but the entolophid and 

posterolophid, and specially the latter, are rather obliquc ~ 

and inclined backwards lingually, The M3 is very large, a 

bit longer than the M2 (Table 18) and shows a highly involu~ 

ted sigmoid shape, lacking any trace of the posteroflexid 

which as such, oras a posterofossetid, is often present in 

Calomys and Pseudoryzomys. The shape and relativo dcvelopment 

of the M3 are highly similar in Cholomys and Wiedomys, whereas 

in Calornys, Eligmodontina and most other phyllotines, this 

tooth is usually much smaller than the M2• 

Discussion: 

From the above description, I bclievc there 

is little doubt about the assessment of a close tribal 

affinity betwcen Cholomys and Wiedomys. Thc rcsornblancc in 

the structure of the molar teeth betwocn thcso two genera 

is remarkable, and they indicate a peculiar typc of molar 

tecth. Sorne similarities found with the lower molars of 

Calomys and it rclatives are counterbalanccd by important 

diffcrences, so that it secms likely that thcy result frorn 

the sharing of sorne primitive traits combincd with sorne 

evolutionary convergences. 

But as rnuch as Cholomys resembles Wicdomys 
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i,n thc main charactcrs of' thc lowcr molar tccth, i t diffors 

from it in thc morphology of thc mandiblc and of thc incisor, 

which are quite peculiar to Cholomys. Thc roportcd diffcr- , 

enccs in thcse charactcrs, combincd with thc diffcrcnccs in 

details of the enamel pattcrn of the molars already dcscribcd, 

are conclusive in auggesting that onc is dcaling with a fully 

distinctivc genus. The similarities in symphysis and devclop

ment of the incisors found between Cholomys, Punomys and 

Phyllotis micropus, are obviously convergent, as these thrce 

taxa are quite different in most other respects. The morph

ology of the i~cisors and rélatcd parts of the mandible in

dicate that Cholomys was more specialized than Wicdomys, and 

that it probably occupied a different food nicho than their 

contemporaries and associated species Akodon s.s. and 

Akodon (Abrothrix). 



Spccimcri 

s 

Variatc 

... 
lcngth of Mandiblc 
~13-anterior bordcr 

. . . . . ... 
~f diastcma : 

.._ 
7.36: 7.73: s.os: 7.68 

'. 
7.91 7.SS 

l.cngth of diastema 2.50· 3.20 3.46: 3.20· 3.20 3.20 
..... 

bcpth of mandibular 
~attus below M1 3. 78· 4.03 .... 4.54 · 3.65· 4.10· 4·. 16 

~lvcolar longth M1-M3 4,86: 4.83 .... ' 

4,61: 4.48 4.61 4.67 

~oronal lcngth M1-M3: 4.93: 4.80 4,83 4,35, 4,58 4.48 
...... 

. tcngth of M1 ,..... ' 

l,98~. 1;99 2 , O 8 .· . 1 , 7 7 . . 1 , 9 2 . 1 • 89 

1'.. 16:.· L 17 1,33. L1s: ·1.os 1.13 

;'-tcngth of Mz 1.47· 1.43 1.44· 1.22 ·1.38· 1.30 
..... 

lvidth of Mz 1.20·, 1'.16 1. 38 ,] • 27 1 ·.13 1 • 12 ... 

tcngth of M3 1,49 l.39 1.43 1..15 ·1.30 '1.33 

t. 12 1.05 1.27' 1.09 0.9S 0.99 

bcpth lower incisor 1'.12 1'.19 1.30 1.28 ·1.24 .'1'.1S 

\./idth lower incisor 0.93 0.76 1. 02 0.87 0.86 0.69 

• • • 1 

,11 • 1.2. 11 • 66 
,. 

·4. 09 4.55 

4 .67, 4.94 

6.59 7.42 

6.53 7 .1 O 

2.64 2.76 

. 1. 77 1.92 

1.98 2.29 

1 • 70 1 • 95 

. 1 .96 2 ·• 14 

.· 1. SS 1. 74 

.' 1.61 1.68 

.· 1. 30 1.49 

TABLE No. 18.Mcasurements of the mandible and thc lower 

tee~h of Cholomys· ~ears~ni, n. gen., n. sp. 
compared with thoge of Pseudoryzomys wavrini, 
Calomys callosus, Wiedomys pyrrhorhinus and 
Punomys lemrnin'us. 



·319-

7.5. TRIBE PHYLLOTINI, VORONTZOV. 

Thc sigmodontinc cricctids of thc tribo 

Phyllotini representa specialized and highly divcrsificd 

branch of the South American radiation of muroid rodcnts. 

They are represented in the living fauna by about 37 spccics 

distributed in 10 different genus, one of which, Phyllotis 

comprises almost half the number of the recognizcd specics, 

and is susceptible to being subdivided into various subgenera. 

Most of the phyllotine spccies are vole-like in appearance 

and are adapted to a mainly herbivorous diet. ~he more pri

mitive genera of the group, namely Calomys and Zygodontomys, 

show a low degree of modification for ~ vegetarian dict in 

the molar teeth, though both of them,and spccially Zygodontomys 

are inhabitants of grassy prairies and savannas. The more 

advanced pastoral forms show varying degrees of hypsodonty, 

anda tendency to lamination and plication of the enamel 

folds and of flattening of thc crown surface. 

Calomys and Zygodontomys show many resemblanccs 

with the Akodontini, and they suggest that the phyllotines may 

have taken an origin in this tribe, rather than from the pri

mitive oryzomyines. In fact, evcn the most primitive phyllo

tines show módifications in the molar teeth which surpasscd 

orare equivalent to the more advanced developments of the 

akodontine molar morphology from the primitivo pattern of the 
' 

Oryzomyini. 

The group was surveyed by Osgood (1947), 

Hcrshkovitz (1962) made a thorough revision, and thcrc is 

an illuminating revision of most of the species of largo 

gcnus Phyllotis by Pearson (1958). Hershkovitz included in 
• 
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•his "Phyllotine•group" the genera Calomys, Eligmodontia, 

Zygodontomys, Pseudoryzomys, Phyllotis, Galcnomys, Andinomys, 

Chinchillula and Euncomys. Previous·surveys of mcmbcrs of 

this group (Gyldenstolpe, 1932; Tate,. 1932b) recognizod somo 

other genera, which are now bctter lumped with sorne of 

genera rccognized by Hershkovitz, or rankcd as subgcnera of 

Phyllotis. In proposing the tribal namc Phyllotini, Voront

zov {1959: · 136) included in i t "Hesp'er·omys", Eligmodontia, 

'Graomys, Phyllotis, punp~Y?., J~9~~~i§, Euncomys, Chelemyscus, 

Chinchillula and Andinomys, (Zygodontomys was placed by him 

in thc Akodontini). As already stated, Hespcromys is a syn

onym of Calomys; Graomys was disregarded as a valid genus 

and even subgenus by Hershkovitz, and he placed thc spccies 

rcferred to it under Phyllotis. I recognize Graomys as a 

distinct subgenus of Phyllotis, following Osgood (1947) and 

my own results. As regards Chelemyscus, I hcre follow the 

provisional decision of Hershkovitz (1962: 498) in consider

ing itas but a mere synonym of Euneomys. As already said, 

I keep Zygodontomys among thc PhyllOtini, at least until 

more evidence is available. Vorontzov himsclf, in a later 

paper (1967: 76) seems to be inclined to follow Hcrshkovitz 

in placing Zygodontomys among the Phyllotini. As rcgards 

Irenomys and Punomys, two genera not included by Hcrshkovitz 

in his phyllotine group, I agree with Vorontzov in allocating 

the formcr within the Phyllotini, but after studying two 

specimens of Punomys from the Muscum of Vertebratc Zoology, 

Harvard College, I found no reason to think of this gcnus as 

a mcmbcr of the same group. Ircnomys, although rather iso

lated and distinctive in molar morphology and in cranial 

characters, can be conceived as a spccializcd offshoot of the 

'l 
,¡ 

·' 



1 ' 

-321-

,Fig. 39. Lateral aapect of right lower jaw o! species of 

Phyllotis. 

A. Phyllotis (?Auliscomys) formosus, n. sp. Type, 
PVL 2397. Honte Hermoso Ftion., (Upper Pliocena), 
Monte Hermoso, 60 Km east of Babia Blanca, Buenos 
Aires Province, Argentina. 

B. Phyllotis (Auliscomya) pictus, Thomas, Type, BMNH 
85.4.1.34. Junin, Lima District, Peru. 

C. Phyllotis (Auliscomys) boliviensis, Waterhouse, 
Type, BMNH 45.11.18.9. Potosi, Central Bolivia. 

D. 

E. 

Phyllotia (Loxodontomys) micropus Waterhouse, 
Type, BMNH 55.12.24.179. Santa Cruz, Patngonia. 

Phyllotis (?Graomys) dorae, n. sp. Type, MMP M-?43, 
Chapadmalal Ftion., Atlantic cliffs at Bajada Las~ 
Palomas, Partido de General Pueyrredon, Buenos 
Aires Province, Argentina. (Uppermost Pliocene). 

F. Phyllotis (Graomys) griseoflnvus Waterhouse, 
Type, mmH 55.12.24.184. Mouth of the Rio Negro, 
ñorth Patagonia, Argentina. 

a. Phyllotis (Phyllotis) bonariensis Crespo, MA.CN 
14914. Sierra de La Ventana, south Buenos Aires 
Province, Argentina. Hale. 

H. Phyllotia (Graomys) domorum taterona, Thomas, 
Type, BMNH 26.1.1.166, Hale, Tablada, Tarija, 
Bolivia. 
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phyllotine radiation. This is not thc caso with Punomys, 
. 
which has a remarkably peculiar molar structurc (seo Osgood, 

1943, and Figs. 38 and 39 ) and specialized skull and mandiblc." 

Its complicated molar teeth cannot be dcrivcd from thc simpli

fied molar patterns of cven the more primitivo phyllotines, 

and I believe that it is reasonablc to agree with Osgood that 

Punomys is unique, and Ido not hesitate in classifying it 

as Sigmodontinae incertae sedis .. 

The tribe Phyllotini can be characterizod by 

the following synthetic diagnosis, as modified from Hershko

vitz (1962) : 

"Sigmodontine cridetids of a volc .. like or 

~-like appearance, usually pastoral and with various dcgrees 

of specialization for a berbivorous diet. Molars tuberculatc 

and moderately hypsodont in the primitve forms, fully lopho

dont and relatively high-crowned in the more advanced forms; 

molar surface crested in the primitivo forms, terraced to 

plane in most of the genera. Mesoloph and mesolophid obsol

ete or thoroughly coalcsced with paraloph or entolophid, res

pectively. Ectolophid and enteroloph always absent. Metaloph 

usually coalesced with posteroloph; posteroflexus usually ob

solete. Lophs and lophids·wcll devcloped and most frequcntly 

showing a tendcncy to lamination and involution. Procingulum 

of first molars usually broad and short, rather sirnplified, 

without an anteroflcxus and anteroflexid, and with very re

duced or obsolete anteromedian flexus and flexid. Skull mod

crately to very heavy, with a wcll devcloped, high zygomatic 

plate showing a vetical, straight or concavc anterior border. 

• Palate long. Incisive forarnina long and norrnally extcnding 

postcriorly beyond the anterior bordcrs of the first molars." 
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The fossil record of thc Phyllotini until 

now was cxtremely poor. Thc only undouhtful mcmbcr of this 

group recordcr as a fossil was·- Bothriomys ca tena tus Ame··ghino 
-..JI 

(1889: 118), which Hershkovitz (1962: ?00) corrcctly placed 

under the living genus Euncomys. It was describod on the · 

basis of a lower jaw from dcposits of Bonaerian agc from the 

city of Córdoba, Argentina. The validity of the spccics is 

still doubtful, but this record is conclusivo in dcmonstrating 

that Eu'neomys lived by Upper Pleistocene times, Tho other 

doubtful nominal genus and species, Necromys conifcr was des

cribed by Ameghino (1889: 120, pl. 4, figs. 17 and 18) from 

material found in strata of Ensenadan, "Belgranan" and Bonaer

ian age from the Province of Buenos Aires, Argentina. Hcrsh

kovitz (1962: 172) synonymizcd this form, with doubts, with 

Calomys callosus, but actually, the poor illustrations pro

vided by Ameghino and his description do not allow any con

clusion as to its affinities. The original material des

cribed by Ameghino could not be found in the Arneghino's 

collection when I recently examined it. 

In the collection now available to me, there 

are a fcw, but very significant remains of phyllotine crice

tids, belonging to the gcnus Phyllotis and Eligmodontia. 

Othcr phyllotine remains are mentioned in the note of pagc 

37q .-

[! 
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. 7.5,1. GENUS PHYLLOTIS, WATERHOUSE . 

With 18 living spccies distributcd in four 

diffcrent subgcnera, Phyllotis ranks fourth amongst thc more 

polytypic and widespr~ad genera of living sigmodontincs, It 

compriscs pastoral forms living in open grassland, thorn

scrubs, mountain vallcys and plains, and semidcscrtic stony 

arcas, and it is usually very abundant where it occurs. 

In cheek-teeth morphology, the members of this 

genus show a moderately advanccd stage in plication and plan

ation in moderately hypsodont molars adapted toan hcrbivorous 

diet, which is accompanied by an almost complete obsolesccnce 

of mesolophs and mesolophids, However, Phyl1otis seems far 

from being an exclusively or even mostly herbivorous animal, 

as its digestive tract, and sorne availablc information on 

the stomach contcnts (Mann, 1944) indicate a grcatcr contribu- , 

tion of insetts and other animal food in its diet than in its 

more typically herbivorous relative Euneomys. Other phyllo

tines, as Euneomys, Andinomys and Chinchullula, show a more 

advanced stagc in the transformations of the molar tccth cor

relatcd with a mainly herbivorous diet. Phyllotis can there

fore be considcred·as a more generalizcd phyllotinc, though 

already wcll advanccd in pastoral adaptations as regards the 

more primitive genera Calomys and Zygodontomys. It is quite 

possible that Phyllotis rcpresents thc central main stcm of 

thc more typical evolutionary g~ade of thc tribc. From this 

central stock several branches advanccd in pastoral special

izations as to deserve full gencric trcatment, as is the case 

of Euneomys, Chinchillula, Andinomys and Galcnomys. 

Within Phyllotis itsclf an cxtcnsive diversifi-

'T 
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Fig. 4o. Right lower molar teeth, in occlusal view of species 

of Phyllotis. 

A. Phyllotis (1Auliscomys) formosus, n. sp., Type 
PVL 2397. Monte Hermoso Formation, Upper Pliocena, 
Monte Hermoso, 6o Km west of Babia Blanca, Prov. 
of Buenos Aires, Argentina. 

B. Phyllotis (Auliscomys) boliviensis Waterhouse, 
BMNH 2.2.2.22. Female, Potosi, Bolivia. 

C. Phyllotis (Loxodontomys) micropus, Waterhouse, 
Type, BMNH 55.12.24.179. Santa Cruz, Patagonia. 

D. Phyllotis (Auliscomys) pictus Thomas, Type, BMNH 
85.4.1.34. Junin, Lima District, Central Peru. 

E. Phyllotis (PhYllotis) darwini darwini Waterhouse, 
Vnlparaiso, Central Chile. Female, m-urn 98.9.2.7. 
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cation is obserycd which lcd to thc recognition of subgcncra, 

sorne of which have bcen treatcd as descrving full gcncric 

status, as I shall discuss later. The spccics of Phyllotis 

havo becn the subjcct of two modcrn and somprchcnsivc rc

views (Pearson, 1958; Hershkovitz, 1962). Thereforc, it can 

be considered as one of the best undorstood genera of living 

sigrnodontines on taxonomy and. distribution. Latcly, thc 

study of the karyotyprs of a rather extensivo nurnbcr of 

species (Pearson, 1972) contributcd to a further understand

ing of the interrelationships of a great numbcr of its 

species. Several points of interpretation are, however, 

still open as regards the taxonomy of the genus. Its cvolu

tionary history has been hitherto only a matter of tentativo 

speculations, in the abscnce of any record of fossil repre

sentatives. Clase resemblance in cranial, phalic and dental 

morphology with the more gcneralized phyllotine Calomys, 

suggest that Phyllotis took its origin in·a Calomys-likc 

ancestor, which, by its side, may have cvolvcd from one 

branch of the complcx akodontinc radiation. The fossil 

specimens described next, strongly suggcst that thc origin 

of Phyllotis must be thought of as taking place rather carly 

in Neozoic times. 

Genus Phyllotis, Watcrhouse 

1837. Muo (Phyllotisl, Waterhouse, Proc. 
Zool. Soc. London, 1937: 28. 

1843. Phyllotis, Gray, List Mammnls British 
Mus: 112. 

1839. Hesperomys, Waterhousc, Zool. Voy. 
Beagle, Mammals, : 75 (in part). 

1884. Hesperomys (Phyllotis), Thomns, Proc. 
Zool. Soc. Londoni 449 (treated as a 
subgenus of Hesperomys, with ~ 
darwini designated as type species) 
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, 1896, . Phyllotis, Thomas, Proc. Zool. Soc. 
London; 1020 (full gcneric recognition) 

1898, Eligmodontia, Thomas (not Cuvier), 
Proc. Zool. Soc. London: 210 (in part)." 

1901. Euneomys, Thomns (not Coues), Ann.Mag. 
Nat.Hist. (8) ·17:143 {in part). 

1915, Auliscomya, Osgood, Field Mus. Nat. 
Hist. Zool. Ser. 10:190 (as a subgenus), 
Treated as a full genus by Thomas, 1926: 

Type species: 

Ann.Mag.Nat.Hist. (9) 17:317. 

1916. Graomys, Thomas, Ann.Mag.Nat.Hist. (8) 
17:141, 

1926. Paralomys, Thomas, Ann.Mag.Nat.Hist. 
(9) 17: 315. 

Mus darwini, Waterhouse, designated by 

Thomas (1884). 

Cranial and··detital char~ct~rs: 

Skull usually rather strongly 

built, with a flat or slightly convcx dorsal contour; dccp 

and broad rostrum not tapercd forward dorso-ventrally. Zy

gomata well developed and usually moderately expandcd. Brain 

case moderately broad. Zygomatic plate high and widc, with 

anterior border vertical, usually straight or concavc, and cut 

sharply back above. Nasals long and broad, usually tcrmina

ting close to the fronto-premaxillary suture. Intcrparietal 

well develo~ed. Fronto parietal sutures crescontic in outlinc. 

Palate bread and long, with posterolateral portion pitted but 

not markedly excavated. Anterior palatal pits not distinct. 

Mesoptcrygoid fossa not narrowed, but less broad than para

pterygoid fossae. Parapterygoid fossae not expandcd latcrally. 

Bullae not enlarged. Mandiblc moderatcly strong, with a 

rather deep ramus, a short coronoid process anda distinctly 

marked lowcr masseteric ridge reaching forward to the anterior 

1T 
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,bordcr of thc M1,. but not projecting beyond that point as a 

tubcrcle. Base of incisor usually not forming a capsular 

projection, but dcfining a moderately devcloped ridgo. Molar 

crowns modcrately hypsodont, usually with flat occlusal sur

faces. Main cusps not apparent, not tuberculate, usually 
. . 

laminated or compressed anteroposteriorly. Mesoloph and 

mesolophid completely or almost completely fused with para

loph or entoloph, respectively, Procingulum of first molars 

usually undivided, that of the M1 usually continued backwards 

by a strongly developed anterolabial cingulum. Protoflexus 

obsolete in M2 and M3• Protoflexid usually well, to strongly, 

developed in M2, frequently absent in M3 . Posterolophid 

normally shorter than entolophid in M1 and M2• M3 usually 

with well developed para- and metaflexi; M3 large to moderate

ly reduced, sigmoid shaped in outline. 

Distribution: 

"From the Ecuadorian Andes at the Equator, 

south along the Andes and coast of Perú and Chile to the 

Straits of Magellan, west over the Bolivian Andes into the 

Paraguayan Chaco and continuing s·outhward through the Andes 

of Argentina; altitudinal range from sea level to over 5.500 

metres above, orto li.m:tts of perpctual snow" (Hershkovitz, 

1962: 217 .. 219). 

~Tncluded species: 

amicus, andium, boliviensis, bonariensis, 

caprinus, darwini, domorum, edithae, gerbillus, griseoflavus, 

haggardi, hypogeicus, magister, micropus, osilae, pictus, 

sublimis and wo1ffs·ohni (arranged in subgenera as in Cabrera, 

1961). Additionally, the fossil spccics fo~mo~tis, n. sp., and 

dorac, n. sp., described immediately. 



Ho1otype: 

Hypodigm:· 

Diagnosis: 
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·Phyllotis (Auliscomys) formosus, n. sp.( 1) 

PVL 2397: Brokcn lcft lowcr jaw (Fig. 39A) pre~ 

scrving the thrcc lowcr molars(Fig. 40A), 

the broken incisor anda portion of thc 

ramus and of the symphyscal region. Found 

by J.F. Bonapartc in stratum III of Monte 

Hermoso Formation at thc typical deposits 

of Monte Hermoso, Atlantic slopes and 

cliffs sorne 60 Km. cast of Bahía Blanca 

City, Buenos Aires Province, Argentina. 

The type is the only known specimen. 

A large species of Phyllotis of thc size of 

Phyllotis boliviensis. Molars wide, with major lohpids in

clined obliquely backwards and outwards. Postcrolophid of 

M1 and M2 moderatcly reduced in breadth~ Procingulum of M1 
short and wide, transverse in position, with a rudimentary 

antcromedian flexid, anda well devcloped antcrolabial cing

ulum. M2 relatively robust, longer than widc, and with a 

well developed protoflexid. M3 sigmoid-shapcd and f~irly 
.. 

involuted, shortcr than M2• Incisor deep, not noticcably 

thickened. 

Known distribution: 

Montehermosian subagc (carly late Plio

cene), south of Buenos Aires Province, Argentina. 

Description: 
The lower jaw was unfortunately brokcn aftcr 

(1) The species name, formosus {Latin for beautiful) alludes 
to the geological and geographical provenance of the single 
knovn specimen, vhich comes from Monte Hermoso:,(i beautiful 
hill} 
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its extraction frpm thc matrix and now littlc can be stutlicd 

of the mandibular morphology. It was indccd a dccp nnd robust 

mandible, as in species rcferred to the subgencra Auliscomys 

and Loxoaonto~ys. The preserved portien of the external side 

of the ramus shows part of the lower masseteric crcst, which 

is quite comparable to the position and devclopment oí itas 

in Ph. boliviensis (Fig. 39C). The preservcd portian of thc 

symphysis is conclusive in indicating a relatively low sym

physis, different from the short and upturned symphysis of 

Ph. micropus (Fig. 39D), and more similar to boliviensis and 

pictus (Fig. 39D). 

The incisor is relatively deep, more so than in 

the stúdied specimens of boliviensis and pictus, and comparable 

in depth to micropus. It is, however, much thinncr than in 

the latter, which is characterized by particularly thick in

cisors (see Table 19). The lower incisor of formosus rcsemblcs 

more closely in proportions the incisors of bolivicnsis and 

pictus, but is slightly thicker. 

The lower molars are closely comparable with 

those of boliviensis and pi'ctus (Fig. 40) both in size, rela

tivo development and proportions (Table· 19). In morphology 

they also match with the characters found in species of 

Auliscomys (pictus, boliviensis) and, to a lesscr degree, to 

those of Loxodontomys (micropus). As in them, the molar 

crowns are rather low and plane, and the mctalophid, thc ento· 

lophid, and to a lesser degree the postcrolophid of M1 and M~ 

are somewhat oblique in position and directed backwards and 

outwards, though less markedly so than in micropus. Thcsc 

lophids are parallel sidcd and fairly elongatcd, indicating an 

incipicnt trend toward lamination~ Similarly, thc protoconid 
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,Fig. 41. Right lower molar teeth, in occlusal view, of member· 

of Phyllotis. 

A. 

B 
B. 

c. 

D. 

E. 

F. 

Phyllotis {Graomys) %iseoflavus Waterhouse, 
Type, BM.NH 55.12.24.1 4. Mouth of the Ria Negro, 
north Patagonia. 

Phyllotis (Graomys) domorum, Thomas, Type BMNH 
2.1.1.47. Tapacari, north Bolivia,Male. 

Phyllotis (Graomys) taterona Thomas, topp~ype, 
BMNH 26.1.1.21. Tablada, Tarija, Bolivia. Female. 

Phyllotis (Phyllotis) bonariensis Crespo., MACN 
14918, Female, Sierra de la Ventnna, south Buenos 
Aires Province, Argentina. 

Phyllotis (Graomys) dorae, n. ap., Type, MMP 
M-743. Chapadmalal Ftion., Atlantic cliffs at 
Bajada Las Palomas, Partido de General Pueyrredon, 
Buenos Aires Province, Argentina. 

Phyllotis (Graomys) lockwoodi Thomas, Type Male 
BMNH 18.1.1.6. Manuel Elordi, Rio Bermejo Salta~ 
Province, Argentina. 
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,and hypoconid are transvcrsely clongatcd and rnthor comprcss

ed antcropostcriorly. Thc rnctalophid is slightly shortcr 

than the entolophid, as it is in rnicropus, bolivicnsis nnd 

darwini (Fig. 40), whercas in---ptc·tus ~ t is cvcn more rnarkodly 

shorter. The postcrolophid is wcll dcvelopcd in M1 and M2, 

though it is clearly smaller than the entolophid, rescrnbling 

thc condition found in darwini, boliviensis and pictus more 

than the state shown by micropus, in which the postcrolophid 

is more developed and more obliquc in position and the post· 

eroflexid is deeper and strongly inclincd backwards. Thc M1 

is characterized by its short and wide procingulum, which is 

slightly subdivided by a very shallow anteromcdian flexid, 

which shows a clearly transverso position and cxtends wcll 

backwards laterally by the well devcloped anterolahial cing

ulum. The procingulum of the M1 is diffcrent in thc studied 

specimens of boliviensis, in which it is longer, narrowcr, 

subtriangular in shape and sornewhat oblique, lacks any trace 

of an anteromedian flexid, and has a less developcd antcro

labial cingulum. In mic·ropüs, i t is oven moro s trongly 

oblique, but it has, as in· ·ro·rnfo's'us, a strong and well pro-

j ected backwards anterolabial cingulum, whcrcas in· p1-c·tus 

and ·darwini it is longer and narrowcr than in' 'fo'rm'o·sus, sub .. 

ovate in outline, and also lacks any trace of the antcromcdian 

flexid. Thc shape of the procingulum of thc M1 , thercfórc, 

seems to be diagnostic in formosus and, in a scnsc, it rc

sembles remarkably the state of this charactcr found in 

spccies of the subgenus Graomys (Fig. 41) from which it diffcrs 

clearly in other traits of thc molar structurc. 

The M2 is strong, proportionately so as in 

boliviensis, and relatively wide, although its lcngth is still 
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grcatcr than its width. It has a wcll mnrkcd protoflcxid, 

differing in this rcspect from b'ol'i'v1·cns'is, in which this 

fold is very reduccd or obsoleto in modcratcly worn tccth, ~ 

and from darwini, in which it is also littlc dcvclopcd. Thc 

rclative development of the protoflexid of thc M2 is in 

formosus as in micropus and pictus, and it is far from the 

strong and dceply infolded condition íound in spccics of 

,·ar~o·m·ys. The M3 shows an indication of very rudirncntary 

protoflexid, but it has no trace at all of the postcroflcxid, 

being sigmoid~shaped in outline, It shows an advanced stage 

of involution, the mesoflexid and hypoflexid overlapping 

sligñtly. In relative size, the M3 is as in boliviensis 

and ·p1-c·tus, clearly shorter than thc M2. In this respcct i t 

differs markedly from micropus; in which the M3 normally ex· 

cecds the M2 in length (see Table· 19 and Fig. 42). 

Discussion: 

Although the availablc material is poor, it is 

evident that this fragmentary mandible which rcprcscnts the 

earliest known fossil phyllotine, belong to a species of 

Phyllotis as advanced as the more advanced living specics of 

the genus. Although a more thorough knowledgc of thc varia

tion in lower molar teeth is requircd for a definite assess

ment of the relationships of this fossil form, it sccms 

quite safc to nu1.ke. it the basis of a new sp~cics of Phyllotis. 

Ata first glance, I was inclined to belicvc that it was 

closely related to the geographically ncnrcr micropus, thc 

only known spccies of the subgenus Loxodontomys. But a 

study of 20 assorted specimens of micropus from Chubut Prov

ince, Patagonia, proved that formosus, evcn when resembling 

micropus in several respects, was qüite distinct from it in 
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.a great dcal of ~haracters. Just bccausc of sizo similari

tics ,· ·ro:rm'o·s·us was thcn comparcd wi th thc typcs · and addi tion

al specimcns of bolivicnsis and pictus, which occur far more 

distantly geographically, and which are currently reforrcd 

to the subgenus Auliscomys (Osgood, 1915, 1943, 1947; 

Pearson, 1958). To my surprisc, I found that formosus was 

closer to these spccies than to micropus, Comparisons with 

species of Phyllotis s.s. revealed a less close rcscmblance, 

even when Ph. wolffsohni was of a similar size. A subspecies 

of darwini, bonaeriensis, was described by Crespo (1964) for 

the region of the Sierra de La Ventana, close to Bah!a 

Blanca, in the general arca where formosus was found. Thanks 

to the kindness of Dr. J. Crespo, I had thc opportunity to 

examine 3 specimens of·this remarkable form. It is certainly 

a typical member of the subgenus Phyllotis but it diffcrs 

sharply from darwini, both in size and in sevcral skull 

characters. I believe that there is a strong case for pro

posing full species status for this form, which is also geo

graphically isolated. It is not, howevcr, rclatcd to 

formosus, from which it differs by its smaller sizc, rela

tively smaller M3, more retracted posterolophid in the M1 
and M2 and the obsolescence of the protoflexid of the M2, 

in all these charactcri,~bonaeriensis beiig a typical mcmber 

of the subgenus Phyllotis. 

In most of the details of the molar structure, 

in the size and relativo proportions of the incisor, and in 

what can be observed of the mandibular morphology, formosus 

is most similar to bol'ivicnsis and pictus, and all the avail

able cvidence suggests that it must be classificd as a dis

tinct species of thc subgcnus Auliscomys. 
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Fig. 42 • 
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Auliscomys was originally crccted as a sub

genus of Phyllotis by Osgood (191?) but later, it was trcatcd 

by Thomas (1926a,· 1926b, 1927) as a full gcnus. Thc samc 

vicw was hcld by Tate (1932b) and Gyldenstolpe (1932). Os-
. 

good (1943) was inclined to keep Auliscomys as a subgonus, 

and he suggested that micropus could bclong herc. He later 

(1947) made micropus the basis of a subgenus of its own, 

Loxodontomys. Both AuTfsc·o·mys and Loxodontomys are rccognized 

as subgenera of Phyllot'is by Pearson (1958) and Cabrera (1961). 

However, Mann (1944) and later Hershkovitz (1962) did not 

recognize Auliscomys as a separa te subdivision of Phy11o·tis. 

Recent studies by Pearson (19Z2), however, show that pictus 

and sublimis (anothcr member of Auliscomys) are closely re

lated to each other and quite apart from the other surveyed 

species (currently referred to the subgenus Phyllotis)in 

chromosome numbcr and structure. His conclusion is explicitly 

emphasized when he says: "There is no simple route by which 

the karyotypes of the subgenera Phyllotis and Auliscomys 

can be related. Subgeneric, or even generic separation seems 

mandatory" (op. cit~ :(15). It my conclusion that formosus 

is a member of Aulisc·omys is correct, Pearson 's view is sup

ported by a relatively ancient separa?tion of the two groups. 
\..,1 

Holotype: 

Phyllotis (Graomys) dorae(l), n. sp. 

MMP M-743: Right incompleto lower jaw (Fig. 39E) 

with the incisor, the M1 and thc M2 (Fig. 41E 

and the alveolus of M3 , lacking most of the 

(1) The species name, dorae, is given in honour of Dr. Doris 
Kcrmack, and in acknowledgement of her kind and friendly hos
pitality and help during the author 1 s stay in London. 
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coronoid process, and the angular and 

condyloid proccsses, Found by V. di Martino 

in lower levels of the Chapadmalal Formation, "· 
in the Atlantic cliffs betwcen Arroyo Cor-

rientes and Arroyo Lobería, at "Bajada de 

las palomas", Partido de General Pueyrredón, 

Buenos Aires Province, Argentina. 

The type is the only known specimen so far known. 

A large species of Graomys of the size of the 

largest individuals of Ph. (Grao~ys) <lo~orum t~te~ona, with 

a short dia~tema anda relatively weak incisor. Lowcr rnolars 

robust and broad, with a rather advanced lamination and in

volution. M1 long, with a rather short procingulum. M2 
relatively broad, highly involuted, with a short postero

lophid anda very reduced posteroflexid. 

·Kno·wn"<di's:tribüti'on: 
Chapadmalal subagc (Latest Pliocene), 

south east of Buenos Aires Province, Argentina. 

Description: 

As it can be inferred from the prescrved parts, 

the mandible was relatively slender. The depth of the ramus 

below the M1 could hardly have exceeded 4.5 mm, whereas in 

specimens of similar molar sizc of Ph. domorum it usually 

exceeds 5.1 mm, and reaches usually more than 6 mm. The 

well developed lower masseteric crest cxtends forwards to a 

point slightly anterior to the leve! of thc anterior border 

of thc M1, and descends obliquely backwards defining a smooth 
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but well marked ri~ge. The symphysis is rclativcly short 

and thc diastema lcngth is less than thc combincd lcngth of 

M1 and M2, which is un usual f or· Ph·. · ·gris·e·oflavus, but is thc 

more common condition in the cxamined spccimens of Eh• domorum. 

The symphysis is also relatively low., the anterior median bor

der of the diastema being ata level lower than the planc of 

the molar alveoli. The same state is the regular onc in 

domorum, whereas in ~ris~o~lavus, the anterior median point of 

the diastema is usually ata line with the alveolar plane, and 

the symphysis shows an overall more upturned position {Fig. 39). 

The incisor resembles that of Ph.· b~naericnsis --
in depth., but it is thinner. It is rather wcak by Graornys 

standards and it is dis.tinctly less deep than in ·g·riseo'flavus 

and, particularly, less than in" 'd'onfor'um ·ta·te·ro·na (Fig. 39H, 

Table 20). Its anterior border is ungrooved, and is also 

narrow and~of an unspecialized type. The M1 is noticeably long 

and robust but not very broad (see Table 20), and has a planc 

and moderately hypsodont crown. It is as broad as it is regular 

in a series of gr'is·e·o·fravus examined by me (Fig. 42 ) , but i t is 

much longer than in any individual of this series. In absolute 

size and proportions, it is very close to the single known 

spccimen of Ph. formosus, just describcd, and to Ph. bonaeriensis' 

But it differs in morphology from both to ·agrce with"thc 

typical molar pattern of species of Gr~o~ys. As in thern, the 

metalophid and entolophid are laminated, almost complctely 

transverse flexids. Of these, the mesoflexid clearly overlaps 

forwards the transverse and deeply re .. entrant hypoflexid, 

· spccially in the M1, which therefore, shows a typically involu

tcd pattern. Moreover, the posterolophid is strongly shortcned 
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and retracted, more markedly so in thc M2 than in thc M
1

• 

The procingulum of the M1 is oblique, short and wide, and its 

connection with the remaining of the crown surface is strongly 

constricted by deep opposing inner bor~er of the metaflexid 

and the protoflexid. There is no indication at all of an 

anteromedian flexid. In fact, the M1 of,·Ph. dorae resemblcs 

strongly the M1 of the type of Ph"';- g·r1s·e·ofl'avus (Fig. 41A) , 

from which it differs mostly in absolute size. It differs 

from the examined specimens of 't:lom·o·r'um in the more deeply in

folded rnetaflexid. The M2 is also more similar to the M2 of 

specirnens of griseoflavus than to domorum in general shape, 

and specially in the reduction of the posteroflexid and the 

almost complete obsolescence of the posteroflexid in the mod

erately worn tooth. In domorum I found a lesser degree of 

transverse reduction of the posterolophid, anda more persis

tent and infólded posteroflexid. H~wever, the M2 of dorae 

differs from the sarne tooth in griseoflavus both in absolute 

and relative size, and it is relatively wider than longer than 

in domorum taterona (Fig. 42), which shows broader M2 than 

griseoflavus .. Dueto the well developcd and penetrant proto

flexid, and the atrophy of the posteroflexid, the enamel patt~ 

crn of the M2 of dorae shows a shapc which looks likc a re

verted normal sigmodontine M2, with one main lingual fold (thc 

mesoflexid) and two labial folds (protoflexid and hypoflexid); 

instcad of the normal main lingual fold (hypoflexid), and thc 

two main labial ones (mesoflexid and posteroflcxid), which 

are charcteristic of most of the sigmodontincs with obsolete 

, mesoflexids. This involuted reverted pattern of thc M2 is 

characteristic of Graomys! and it is typically dcveloped in the 
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fossil species, In this rcspcct, Ph'-.. d'o·rae diffcrs sharply . 
from Ph. bonaeriensis, which_has a M2 with thc typical pattcrn 

of thc subgenus Phyllotis: 8-shapcd with wcar by thc obsol

csccnce of the protoflexid. 

Discuss'ion: 

There seems to be little doubt that thc·spccimcn 

described above must be referred to the subgenus Graomys of 

Phyllotis with the species of which it so closely agrecs in 

their distinctive molar features. However, this specimcn 

strikingly agrees in size and proportions of the teeth with 

Ph. bonaeriensis (Fig. 41D, Table 20), which now lives sorne 

500 Kms SW of the Chapadrnalal rcgion (sce page ). Morcover, 

this species also shows retracted posterolophids which give to 

the lower molars a certain resernblancc to a spccics oí Graomys, 

However, andas already stated, bonaeriensis is a typical mem-

_ber of the subgenus Phyllotis in cranial charactcrs and in the 

other features of the molar teeth. The M2 is p~rticularly 
• 

different in the two forros, by the obsolescence of the proto

flexid and the resulting B~shaped pattern of the rnoderately 

worn teeth, wh.ich is a typical feature of'" 'd·n·r·,.¡rn·i. Morcover, 

thc involution ·of the flexids in bonaeriensis is notas advanced 

as in the species of Graomys, and these differences allow onc 

to conclude that the fossil specimen is distinct from bonacricn· 

sis both at the specific and subgencric lcvels. 

It is also beyond any reasonable doubt that the 

Chapadmalal fossil belongs to a distinct species than thc other 

known Pliocene form of the Buenos Aires Provincc, Ph. formosus, 

the molar pattern of which is so clase to that of the speéies of 

the subgenus Auliscomys. All the availablc evidencc suggcsts, 
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, thorcforc, that. thc subgcncric idcntity of Phyllotis gocs 

back to before thc early Uppcr Plioceno. 

Thc species distinction of thc Chapadmalal 

formas regards the living specics of Gr~o~ys sccms also to be 

warranted by a distinctive combination oí charactcr statcs. 

In molar pattern and devclopment of the incisor ,·, PhY do·rac 

sccms to be more closely connected with griseoflavus, but 

in size, in the ~orphology of the lower jaw and in tho rela· 

tive proportions oí the M1, it is more alike thc forms of the 

larger species Ph. domorum. 

In fact, Hershkovitz {1962) did not rccognize 

domorum as a distinct species, and treated itas a mere sub

species of griseoflavus. In my preliminary revision of the 

types and series of Graomys in the British Muscum (Nat. Hist.) 

which was essential for thc identification of thc fossil 

material, I arrived at the conclusion that Hcrshkovitz wont 

too far as a 'lumper' in treating the forms dcscribed by 

Thomas under Graomys, and that he also was not right in deny

ing the validity of Graomys as a subgenus. Though I am con

vinced that a ncw revision of this group is urgcntly necdcd, 

I prcfer to adopt here Osgood's (1947) critcrion, and rccog· 

nize two species, griseoflavus and domorum for the largor 

forms of Graomys, with subspecies provisionally arrangcd as 

in Cabrera (1961). Additionally, and here in ngrccmcnt with 

Hcrshkovitz, I recognize under Graomys two othcr spccics of 

small size: edithae and hypogeicus. 

As for the idea of the small Phyllotis amicus 

from the western part of north and central PcrG, asan anncct

ant form between Phyllotis s.s. and Graomys, proposed by 

Osgood (1947) and adopted by Hershkovitz (1962), I did not 
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~ind, aftcr cxamiping the typcs and additional spccimcns of 

·,a'm'i'eüs (Fig ~ 37F), any roasonablo basis to endorse i t. In fact, 

amicus can be thought of as a survivor oí thc primitivo and 

original Phyll'o't'i.s stock, which probably lived by la.te Mioceno 

or early Pliocene times. It is very gencralizcd in skull and 

dental characters, and of a sizc which would be expccted in an 

ancestral' ·phy'l'l'o·tis. Moreover, Pearson (1972) reccntly found 

tha t'·ami't'tls has a karyotype very similar to tha t of Ph ~ darwini 

and rela ted forms of the· subgenus fhyllotis !•!• Furthcrmorc, 

following his tentatively suggested trend of chromosome cvolu

tion within Phyllotis (from low numbers of mctaccntric chromo

somes to higher numbers of acrocentric chromosomes through 

Robertsonian rearrangements) ,· ·am'icüs would have an ancestral 

primitive chromosome complement. 

Although nota true fossil Phyllotis has been 

previously described as such, Bravard (1857) mentioned a Mus 

,fo·s·sTlis, which was la ter made a basis of Hesperomys bravardi 

by Burmeister {1879). This author mentions a lcft lower jaw 

with 2 molars as the original specimen of Bravard, and he adds 

that his'tl· bravardi was very close, if not identical, with 

gr-iseoflavus. Ameghino (1889) places bravardi under Calomys, 

and he says that the original spccimen was lost and that its . 

geological provenance is unknown. Burmeister pointed out that 

it carne from levels more recent than the Quaternary. Hcrshko-
. . . 

vitz placed Hesperomys bravardi, probably on account of Bur-

meister's statements as its close affinity to thc living form, 

under the synonym of Ph. griseoflavus. Needless to say, both 

this action and any further attempt to identify this taxon

name is unwarranted, as it is based on a lost spccimen dcscrib

cd without sufficient precision. 
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cimens of Phy11o'tis '(Phyllotis) bonneriensis 
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. 7.5,2. GENUS ELIGMO~O~TIA, CUVIER 

Eligmodontia is a small phyllotine allied to 

,calo~ys and skull and molar morphology, but quito distinct in 

its gerbil-like appearance, elongated hind~limbs and habitat 

preferences. rt is a dwellcr in scmidcscrt or dcscrt mountain 

and lowland arcas, though it is also found in the margins of 

the Pampean region, in more humid grassy plains. The living 

forros of this genus have been revised by Hcrshkovitz (1962) 

who lumped the ten nominal taxa of previous authors into a 

single species with two reto,nized subspccies:~n. typus typus 

~nd E. typus puerulus. A less extreme attitude was taken by 

Cabrera (1961), who arranged the nominal forros into two specics: 

a northern E.· ptie~tiltis with two subspecies, anda southern 

n~· ty"pus, subdivided into five subspecies. Al though I belicve 

that the geographic forms of ETi.gnt'odontia are too·· li ttle known 

for subspecies distinctions to be well groundcd, I endorse 

Cabrera's view of recognizing two species. I arrivcd at thosc 

conclusions after examining the types and small,scrics of this · 

genus in the collection of the British Museum (Nnt. Hist.). 

Eligmodontia was reported to occur in the "Benson" 

Formation (Lower Pieistocene) of North America, anda fossil 

species was erected on the basis of this record: Eligmodontia 

arizonac Gidley (1922). However, this record was based on 

misidentification, and the species·arizonae was latcr madc thc 

basis of a new genus, Bensonomys by Gaziri- (1942), which was 

oventually synonymized with Pcromyscus by Alker (1967). No 

fossil representative of Eligmodontia as such has bccn dcscrib~ 

ed so far for South America. _However, it is possiblc that sorne 

of thc small spccimens from thc Upper Pleistoceno and thc 
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Holoccne illustra tcd by'. Jncghino (1889), could bclong to this 
. . 

gcnus. This is particularly quite probable in the case of thc 

lower jaw (Amcghino, 1889, Platc IV, Fig. 7) rcfcrrcd to 

Calomys longicaudatus. Howevcr, it sho~ld be ncccssary to look 

at thc actual specimcns to confirm this possibility, and I was 

unable to find them in the Ameghino collection. 

Eligmodontia is not representcd in my material 

---,. ~ 

from the Upper Pliocene to the Middle Pleistoccne. Howevcr, 

s~veral specirnens collected by persone! of the Museó de La Plata 

in strata of the Upper Pleistocene (Lujanian) agc, of thc south 

of Buenos Aires Province, prove to belong to this gcnus, and 

they represent the first fossil record óf thc genus. 

1837, 

. 1841, 

Typc species: 

1843, 

1846, 

1896, 

Genus Eligmodontia, F. Cuvicr 
: . ( ... 

'Eligmodontia, F. Cuvier, Ann. Sci. Nat. 
Par is, Zool. (2) 7: 168 

,Eligmodon, Wagner: Archiv f. Naturg., 1841, 
. 1 : 125 

Calomys, Gray: List Mamm. British Mus. :112 

Heligmodontia, Agassiz: Nomcncl. Zool. Mamm. 
Addenda, S, Index Univ. ~136, 175 

Eligmodon, Thomas: Ann. Mag. Nat. Hist. 
(6) 1 8: 307 

Eligmodontia,typus F.> úvier, by original desig~ 

nation. 

Cranial and dental characters: 
Skull lightly built, with a 

dorsal contour rounded posteriorly. Rostrum narrow and slcndcr. 

Zygomata slender, roughly parallel~sidcd and not expanded. 

Brain case fairly broad. Zygomatic plate modcratcly high and 

widc, with·straight or slightly concave anterior bordcr, cut 
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Fig. 43. Molar teeth, mandibles and mrucillae of living and 

!osail Eligmodontia. 

A. 
1 2 Occlusal view of right H and M of Eligmodontia 

et.~ Cuvicr, MLP 63-VI-10-14-e. Lujanian 
;fa.ge (Upper Pleistocena), Arroyo Indico Rioco, 
south Buenos Airea Province, Argentina. 

B. Right upper molar series in occlusal view or 
Elir.odontia typus Cuvier, Female, BMNH 66-
171. Chos Malal, Newquen, Argentina. 

c. Le!t ~1 of Eligmodontia ~. typus Cuvier, MLP 
64-VI-10-14=!. Lujanian atage (other data as in A. 

D. Ventral aspect or right maxillary and palatal 
region of Eli~odontia typus, BMNH 66-1714 
(other data as in B). 

E, Ventral aspect of right maxilla of Eligrnodontia' 
E!• tzyus, aame apecimen and data a.sin B. 

F. Left lower molar series in occluaal view of 
Eligmodontia .2f.Mtypus, MLP 63-VI-10-44-a. 
Lujanian stage, other data as in A. 

a. Left lower molar series in occlusal view or 
Elip;modontia typus Cuvier, same specimen and data 
as in B. 

H, 

I. 

J. 

Right M1 of Eligmodontia cf. typus, MLP 63-VI-10-
44-c. Lujanian ato.ge, other data : as '.in A, 

Right M of Eligmodontia ~. ~ Cuvier, MLP 
63-VI-10-44-d. Lujanian otage (other data as in A). 

Lateral ~apect of left lower jaw of Eligmodontia 
typua Cuvier, same specimen and data as in B. 

Lateral aspect of left incompleta lower jaw or 
Eligmodontia ~· ~ Cuvier, MLP 63-VI-10-44-a 
{other data as in A.) 
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,sharply back above. Nasals long and relativcly broad, icr

minating behind at the same lcvel of thc fronto~fcmaxillary 

suture varying from rather straight to slightly crcsccntic in 

outline. Palate moderately broad and v~ry long, with postcro

lateral portian depressed and marked by a pit. A pair of ant-
. . 

erior palatal pits present, each one bchind the incisivo fora-

mina. Mesopterygoid fossa very narrow; parapterygoid fossac 

expanded sidewards and little excavated. Bullae modcratcly in

flated. Mandible relatively strong, with a high ramus markcd, 

a strongly developed, diagonal placed lower massetcric crcst 

reaching forward beyond the anterior border of the M1 and pro

jected into a small knob. ) fipsular projection of the base 

of tñe incisor moderately developed, Coronoid process short. 

Molars with moderate coronal hypsodonty, bi~level occlusal sur

face, moderately tuberculate cusps tending to triangulation. 
. . 

Mcsoloph and mesolophid completely absent, as well as mesostylc 

and mesostylid. Procingulum of first molars divided by an 

anteromedian fold in unworn or little worn tecth, which dis~ 

appear with more advanced wear. Protoflexus weak in M2, oh

solete in M3• Protoflexid rudimentary in M2, obsoleto in M3 • 

Postcrolophid tending not to show reduction. M3 with little 
. . . 

dcveloped paraflexus and well developed metaflcxus, tcnding to 

become a metafossetus. M3 sigmoid~shaped, rclativcly small. 

Dis tribution: 
Arid and semi-arid open lowlands and mountain 

vallcys, from southern Patagonia in Chile and Argentina to the 

Pampean region of Argentina by the cast, to the sub~Andoan 

plains of central western Argentina by thc west, continuing 

northwards along the Andes into northern Chile, western Bolivia 

and Sduthwestern Pera. 
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lncluded species: . 
pucrulus and typus 

• 

El-igmodon t-ia ·cf. -typus, Cuvicr 
' < ~ . 

Rcfcrred'sp~cimens: 
MLP 63.VI.10,44 (a): Incompletc lcft 

lower with incisor and M1~M3 (Fig. 43F), brokcn 

behind thc alveoli and in thc lower border of thc 

rarnus, This, and the following specimcns have 

been found by J. Psiano, E.J. Ortega and E. Tonni 

in a layer of green clays rcferrcd to thc Lujanian 

stage, cropping out at the right bank of thc 

''Arroyo Indio Rico, Partido de Tres Arroyos, south 

east of Buenos Aires Province, They were associa~ 

ted with severa! remains of Reithrodon auritusa 

and Ctenomys !E_, catalogued under thc same number. 

MLP 63.VI.10,44 (b): Portien of right 

lower jaw with incisor and M1-M2 (Fig. 43), brokcn 

behind M2• Found in association with thc former. 

MLP 63.VI~10.44 (e): Portian of right 

lower jaw with thc M1 (Fig. 43H). Found in assoc

iation with the former. 

MLP 63.VI,10.44 (d): Portian of right 

lower jaw with thc M1 (Fig. 43I). Found in assoc~ 

iation with the former. 

MLP 63.VI,10.44 (~): Incomplcte right max~ 

illa with M1-M2, thc alveolus of the M3, the pala

tal region, and part of the zygomatic plato (Fig. 

43A). Found in association with the former. 

MLP 63.VI.10,44 (f): Isolatcd left M1. 

Found in association with thc formcr. 

--
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. Commcnt: · 
The above mentioncd. spccimcns have becn comparcd with 

samplcs of·Eligmodontia·typus from Patagonia and from Buenos 
1 ' 

Aires Province, and I did not find any bnsis for scpnrating . 
them from the living species, which is known to livc in the 

vicinity of the area where thc fossils werc found. I pcrsonally 

caught a specimen of Eligrnodontia typus in 1964 close to thc 

city of Necochea, in the dune belt of the Atlantic coast, and 

not very far from the Partido de Tres Arroyos. 
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• 7.6, TRIBE SIGMODONTINI, VOTONTZOV, 

The idea that the genera Sigrnodon, Holochilus, 

Reithrodon and Neotomys compase a natural and distinc~ivc group 

of South American cricetids, was proposed by Hershkovitz (1955) 

which coincd fer the thern the narne sigrnodont group. Thesc 

genera had been treated befare in differcnt ways, and no cloar 

idea had emerged befare Hershkovitz's work about their rola

tionships. This author found that the four genera sharc in 

common several characters suggestive of a rather closc rola• 

tionship, both in the external featurcs, and in the skull and 

dentition, and his paper is fairly convincing in demonstrating 

that as far as cranial and dental characters are conccrncd, 

the four genera seem more closely related to each othcr than 

any of them to genera of other groups, 

However, the contention that these four genera 

make a closély knit group was challengcd by Hooper (1962) and 

Hooper and Musser {1964), who find that Sigmodon was most 

peculiar in phallic rnorphology, and that for the samc charac

ters Holochilus was closely related to the oryzomyincs and 

Rcithrodon to the phyllotines. Neotomys was not includcd in 

this revision, but Hooper and Musscr concludcd that thc sig

modont group should be restrÍcted to Sigmodon and Sigmomys 

(thc latter is correctly interpreted by llcrshkovitz as a syn-

nonym of the former). Hcrshkovitz (1966a:· 129~130) critisizcd 

thesc results 1 arguing that even whcn thc phallic diffcrcnccs 

are real, they are counterbalanced by a fundamental combina

tion of cranial, dental and external charactcrs which dcmon

strato a close resernblance arnong thc four genera, and that 

thesc resemblances cannot be ignored on account of diffcrcnccs 

,, 
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,in the morpholog.y of a single organ, which can be peculiar 

of each radiating gcnus of the group. His argucment is con

vincing, and I believe that the controversy must be sottlcd 

in .favour of Hershkovitz's view, if not by othcr reasons, 

just because he based his conclusion on a largor numbcr of 

characters. 

Another disagreement with Hcrshkovitz conccpt

ion of the exyension of the sigmodont group was advanccd by 

Vorontzov (1959), who included in his tribe Sigmodontini the 

genera ~eotomys, Holochilus, Sigmodon and Sigmomys, but ex

cluded explicitly from this group Reithrodon, which he made 

the basis of a tribe of its own, Reithrodontini (misspelled 

in his paper Reithrodonini, and including also Proreithrodon, 

Amegh., a junior synonyrn of Reithrodon). Howevcr, Vorontzov 

changed his mind in a later paper (1967), and hcre he trcats 

Reithrodon, Sismpdon, Holochilus and Neotomys as closcly con

nected to each other in molar morphology. 

After re"exarnining the skull and dental charac

ters of thesc genera, I found that thcrc can be little doubt 

that Holochilus is closely related to Sigmodon. They agree 

in so rnany details of skull, mandible and dental characters, 

that it could hardly be admitted that these resernblances are 

notan indication of a clase kinship. Reithrodon is much 

more modified in skull structure, and in sorne particulars it 

rescmbles more closer Neotomys than any of the two othcr 

genera. But the particularities of Reithrodon and Neotomys 

can be easily conceived as specializations from a Sigmodon

like skull, and these two genera agrec with tho othcr couplc 

in most fundamental traits of the skull and dental anatomy. 

Thc whole group is probably an carly offshoot of thc Sigmodon-
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~ine radiation, and sorne featurcs of thc unworn dcntition 

oí Holochilus, along with thc phallic rcscmblances pointed 

out by Hooper and Musscr, suggest that the tribe may have 

derived directly from the Oryzomyini, probably in thc carly 

steps of thc differentiation of thc major groups of thc sub

family. rf this conclusion is true, the four living genera 

are to be considered as the living remnants of a mjor radia

tion, and the divergences found among them can be explaincd 

by a long evolutionary independent history. In fact, thcre 

are reasons from the fossil record to reinforcc the idea 

that one is dealing with a relatively old group of genera. 

Sigmodon is known since the Upper Plioceno in North America 

(Hibbard, 1960; Martin, 1970) wherc it is most probably a 

descendant from a South American ancestor, The living species 

Reithrodon auritus was rccorded from the Upper Pliocene of 

South America (see later). These records indicate a much 

earlier separation of the two genera. 

The Sigmodontini are a typically pastoral group, 
. . 

and they show more advanced specializations for a plant diet 

in the dentition than do the Phyllotini. Thc stomach of 

Sigmodon, and specially its intestino tract, is well advanccd 

in adaptations to a food containing much cellulose (Vorontzov, 

1967). I have analysed the data on stomach contents of re

cently caught specimens of Reithrodon from Argentina and of 

Holochilus and Sigmodon from Venezuela, and I found mainly 

green vcgctable material. Holochilus is well known as a post 

in cane plantations. The tribe can be dcfined as follows: 

"Sigmodontine cricctids of a modcrately largo 

to very large size adapted to a vegetable diet, with reduced 

outer hind toes; molars large and hypsodont, with flat or 

t . ·. ; '.,? l'J. 

... 
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tcrraccd occlusal surfacc, with major lophs and cusps tcnd· . ' 

ing to lamination and flcxi and flcxids tcnding to be highly 

involutcd. Mesoloph and mcsolophid usually totally abscnt, 

cxce~tionally rudimentary and somotim~s prescnt in M3• Post

eroflexus. rarely prescnt in juvcnile dentitions, usually 
. . 

metaloph completely coalesced with posteroloph. Mcsostylc 

and mcsostylid absent or extremcly reduced; entcroloph, entero

style, ectolophid and ectostylid abscnt. Procingulum of 

first molars usually extremely simplified, or showing peculiar 

patterns; anteromedian folds usually absent in adult dcnti

tions; anteroflexus and anteroflexid abscnt. Skull hcavily 

built, with a high and broad zygomatic plate, with a concave 

anterior border andan upper corner projected as a short and 

sharp spine. Palate wide and short to moderatcly long, with 

two pitted fossae in the posterior portian separated by a 

median ridge. Incisive foramina long to very long, usually 

narrow, reaching behind beyond the lcvel of the anterior 

plane of the M1• Bullae modcratcly to well·inflated." 

As already stated, Reithrodon had been rccordcd 

as a fossil tn South Amcrica. It is the only sigmodont rc

presented in the collection from Buenos Aires Province. Re~ 

cords of Holochilus will be discussod later. 
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'J.6.1. GENUS REITHRODON, WATERHOUSE. 

Reithrodon is a widcly distributcd gcnus-in 

the living fauna of Argentina, Uruguay and Chile. With its 

harc-likc long cars, its spccialized cranium is also rcmark

ably cuniculoid in superficial appcarancc, its burrowing 

habits, its delayed gestation period and its almost complete· 
' 

ly vegetarian diet, it is probably one of the more specializcd 

and interesting membcrs of thc South American radiation oí 

muróid rodents. However, very little is known oí its systcm

atics, ecology and evolution, as it has not bccn the subjcct 

of a recent comprehensivo revision. 

Six nominal species have been proposcd by the 

various authors, namely auritus Fischer 1814 (aphysodos Olfers 

1818), cuniculoides Waterhousc· 1837, typicus Watcrhousc 1837, . 
pachycephalus Philippi 1900, hatcheri Allcn 1903, and caurinus 

Thomas· 1920. Moreover, six other names havo becn proposcd 

as subspecies of cuniculoidcs, auritus and typicus, sorne of 

them having been doubted as valid taxa by thoir own proponcnts 

(scc Tate,· 1932a, for a taxonomic history of the namcd forms). 

Osgood (1943), after a rcvision of the literaturc supplemcntcd 

by the examination of extensivo series, exprcsscd his conclu

sion that Reithrodon was monotypic and proposcd to arrangc 

all thc named forms in one spccies, auritus, with five or six 

sunspecies, differing from each othcr in shadc of colour or 

in the extent of hairincss of thc fect" (QI?_.f_U. :223). His 

conclusion was followed by Hershkovitz (1955), with thc varin

tion of using the namo physodes Olfers 1818, instcad of 

auritus Desmarest 1819, in his attcmpt to crcdit thc validity 

of Olfer's names. Howevcr, as demonstratcd by Langguth (1966), 

, 



thc name auritus was proposcd in 1814 by Fischcr for Azara's 
' 
"rat oreillard", and it is thereforc thc oldcst availablc 

formal name for a spccics of Reithrodon, physodcs bccoming a 

junior synonym of auritus. 

Osgood's concept of a single spccics of 

Reithrodon subdivided into sevcral subspecies was also follow

ed by Cabrera (1961). After cxamining thc types and tho 

series of this genus in the British Museum (Nat. Hist.), I 

am also ready to endorse Osgood's vicw, though I also con

cluded that subspecies recognition within Rcithrodon auritus 

is merely nominal befare a formal and thorough rcvision is 

undertaken. 

Reithrodon is clearly thc more abundant fossil 

cricetid in the Neocenozoic deposits of the Buenos Aires 

Province, and their remains are dominant in the fossil mater

ial available to me. Various generic and specific names 

have been proposed for fossil remains studied formerly by 

Ameghino ·(1889, 1908), Roverto (1914) and Rusconi (1932). 

Amcghino (1889) described Reithrodon typicus fossilis for 

the Lujanian, Ptyssophorus clegans, also for the Lujabian, 

and Tretomys atavus, of thc Bonaerian. Ptyssophorus and 

Tretomys were later discussed by Merriam {1894), who noticcd 

a striking resemblance in molar structure among thcsc two 

narned genera and Neotoma, proposing a new subfamily Neotominae 

(sic) for them. Actually, he merely noticed a striking case 

of convergence in molar structure between thc North American 

Ncotoma and the alleged ncw fossil genera of Argentina. 

Osgood (1947: 173) commented that Ptyssophorus and Tretomys, 

as well as Bothriomys and Necromys, the two latter also 

erccted by Ameghino for Pleistoceno specimens from Argentina, 

' 
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rcscrnbled the living phyllotine Andinomys. Actually, . . 
Bothriornys is a synonyrn of Euneomys, and Nccromys is a 

dubious genus, which Hershkovitz attcrnpted to synonymizc 

with Calomys (Hershkovitz, 1962: 480). As regards Ptyssop

horus and Tretomys, they were found by Hershkovitz (1955: 646) 

to be congcneric with Reithrodon. Unfortunately, thc original 

material on which Arneghino based thcso two genera was not 

found in the Ameghino's collection, whcn I lookcd for thcrn 

several years ago. As happens with sorne other of Arncghino's ' 

original specimens (see Reig and Simpson, 1972, for thc case 

of Hyperdidelphys acutidens) , i t is probable tha t thcy _ough t 

to be considered lost. The illustrations providcd by Amcg~ 

hino (1889, Table VI, fig~· 1¡ 16) and reproduccd by Mcrriam 

~- cit.), strongly support Hershkovitz synonymy, though 

they are not accurate enough as to their identity with 

Reithrodon to be considered as quite conclusivo. For all 

practica! purposes, ho~ever, it is convcnicnt to trcat 

Ptyssophorus and Tretomys as junior synonyms of Reithrodon. 

Ameghino (1908: 424) creatcd Prorcithrodon 

with P. chapadmalensis and P. incipiens as diffcrent spccics, 

on the basis of material from thc Chapadmalal Formation. 

The types of these species havc been found by me in tho 

collection of the Museo Argentino de Ciencias Naturales 

"Bernardino Rivadavia", where thcy aro catalogucd with num

bers 6016 and 6017. The type chapadmalensis ~as illustrated 

by Rovereto (1914: 186, fig. 72). Rovercto corrcctly rcal

ized that Proreithrodon was inseparable frorn Reithrodon, and 

he also synonymized P. incipiens with P. chapadmalcnsis, an 

attitude which I also find quite reasonablc. Thcsc synon

ymies were endorsed by Hcrshkovitz (1962) and by Rcig (1958). 
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Vershkovitz went p step furthcr, and placed R. ·chapad• 

malensis undcr the synonymy of thc living spccics of 

R. auritus (namcd by him R. physodcs, as alrcady discusscd). 

In my listing of the Chapadmalal mammals (Rcig, 1958), I 

maintained R. chapadmalensis as a distinct spccics on thc 
e • 

thc grounds, not expressed in that paper, that it scemcd 

unlikely that thc living specics would havc had so a long 

biochron, from the Upper Pliocene to the Rcccnt. As I shall 

discuss next, I am now quite inclincd to accept Hershkovitz's 

lumping of chapadmalensis into the living auritus. 

Two other forrns referablc to Reithrodon havc 

been described by Rusconi (1932) for spccimcns coming from 

the typical Ensenadan bcds of thc banks of thc Rio de La 

Plata at Olivos. Thcy are ?Ptyssophorus rotundatus, based on 

a fragmentary lower jaw, and Reithrodon olivcnsis, bascd on 

an almost complete skull and mandible, both illustrated by 

Rusconi (.Q.E.. cit., fig. 1 and fig. 2). Thcsc nominal specics 

have been based on specimcns belonging to Mr. llcnnig's 

prívate collection, and they havo not becn availablc for 

later study. On the basis of Rusconi's drawings and dcs

criptions, Ido not find any reason to distinguish thcm 

frorn the living species. Thcrefore, I here also belicvc it 

is reasonable to endorse the Hershkovitz (1955: 646) issuc 

by placing the two Enscnadan nominal forras under thc synony

my of auritus. This conclusion is furthcr supportcd by my_ 

own results in studying a large samplc of Enscnadan remains 

of Reithrodon frorn the south east of thc Buenos Aires Prov

ince, which I shall discuss next. 

Reithrodon is well representcd in the collcct-
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-ion I havo availablc, in all lcvcls of thc strntigraphic . 
scquence of the Mar del Plata rcgion. To my astonish,cnt, I 

did not find any character which could ncithcr nllow thc dis• 

tinguishing of diffe.rcnt taxa in this sizablc collcction of 

fossil Reithrodon, nor any basis to distinguish the fossil 

specirnens from the single recognized living spccics. Thcrc

fore, I shall record all the studied specirnens as Rcithrodon 

auritus. 

Type spccies: 

Genus Reithrodon, Waterhouse 

1837, Reithrodon, Waterhouse! Proc. Zool. Soc. 
London 1837: 29. 

1839, Hesperomys, Wagner: Scrhebers Saugeth. 
Suppl., 3: 510. 

1889, Ptyssophorus, Ameghino: Actas Acad. Nac. 
Ciencias Córdoba, 6: 111. 

1889, ?Tretomys, Ameghino: Actas Acad. Nac. 
Ciencias Córdoba, 6:120. 

1893, Phyllotis, Trouessart: Catal. Mammal.,2:$33. 

1908, Proreithrodon, Ameghino: Anal. Mus. Nacional 
Hist. Nat. Buenos Aires 17; 424. 

Reithrodon typicus Watcrhousc (=Rcithrodon 

auritus Fischer) 

Cranial and dental character states: 
Skull strong, with an 

extremely arched dorsal contour. Rostrum largo, dccp and 

narrow. Zygornata narrow and vcry upturncd anteriorly, modcratc

ly convergent forwards, and not markedly expandcd. Brain case 

shortened and rnoderately broad. Zygomatic platc vcry high, 

with the anterior border deeply emarginatcd, and with a strong 

triangular ·spine projecting forwards. Nasals long and fairly 

bread, their posterior borders truncatc andona linc with thc 

fronto~premaxillary suture. Interparietal wcll devcloped. 

' 
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F.ronto-parictal suture forrning an obliquc. anglo nt midlinc. 

Palatc broad and notably long, with postcrolntcral portian 

dceply excavatcd and markcd by lateral pits. A pair of smnll 

anterior palatal pits on thc maxillo~p~latinc suturo. Mcso

pterygoid fossa extremely narrow, dccp and V•shapcd. Para

pterygoid fossae broad and strongly cxcavatcd. Bullac slightly 

inflated. Mandiblc strong and with a vcry dccp ramus, a long 

coronoid process, andan anteriorly distinctly markcd lowcr 

masseteric ridge rcaching forward beyond thc anterior plane 

of the M1 , but nqt forming a projecting tubcrcle. Capsular 

process of the base of the incisor vcstigal. Molars with 
. . 

highly hypsodont crowns, prismatic, with truly plane grinding 

surface. Cusps not apparcnt, laminated, and cnamcl pattern 

defined by transversally alternating flexi and flcxids. Pro

cingulum of M1 short and wide, undivided; procingulum of thc 

M
1 

narrow, trilobate in unworn or little worn tecth, triangular 

with advanced wear. Metaloph shorter than paraloph in M2• 

Protoflexus obsoleto in M
2 and M3 • Protoflcxid well rnarkcd in 

unworn or littlc worn M2 , absent with advanccd wcar. M3 large, 

with well developed paraflexus and mctaflexus, thc lattcr con

flucnt with the postcroflexus. M3 rclativcly largc, sigmoid

shaped and highly involuted. 

Included species: 
a single one: auritus. 

Distribution: 
From southern Patagonia, in Chile nnd Argentina, 

north to the Pampas of Argentina and Uruguay by tho cast, to 

arid plains and mountain valleys west of Los Andes in Mcndoza, 

and Neuquen, continuing trough western up to Tucumdn by tho 

wcst~ 

, 



Holotype: 

de Paris. 

Distribution: 

1814. 

1818, 

1819, 

1837, 

1837, 

1889, 

1889, 

1900, 

1903, 

1908, 

1908, 

1920, 

1932, 

1932, 
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Rcithrodon auritus, Pischcr, 1814 

Mus auritus, Fischcr: Synop. Mammal., 
Stutgart, : 215. 

Mus phbsodcs, Olfcrs: in Eswcgc, Ncuc Bibl. 
Reisen r., 15: 200 •. 

Mus auritus, Dcsmarest: Nouv. Diction. Hist. 
Naturelle' (2nd. cdit.), art. Rat, esp. 25. 

Reithrodon typicus, Waterhouso: Proc. Zool. 
Soc. Lonaon: 30. 

Rcithrodon cuniculoides, Waterhousc, Proc. 
Zool. Soc. London: 30, 

Ptyssophorus clcgans, Ameghino: Actas Acad. 
Nac. > úenc .. C6rdoba, 6: 111 • 

?Tretomys atavus, Ameghino: Actas Acad. Nac. 
Cienc. Córdoba, 6: 120. 

Mus pachycephalus, Philippi: Annal. Mus. Nac. 
Chile, Zool., 14: 42. 

Reithrodon hatcheri, Alle: Bull. Amcr. Mus. 
Nat. Hist., 19: 191. 

Pr'orei throdon chat>admalensis, .· Ameghino: 
Anal. Mus. Nac. H1st. Nat. Bs.As. 17: 424. 

Proreithrodon incipicns, Amcghino: Anal. 
Mus. Nac. Hist. Nat. Bs.As., 17: 424. 

Reithrodon caurinus, Thomas: Ann. Mag. Nat. 
Hist. (9) 5: 473. 

?Ptyssophorus rotundatus, Rusconi: Notas 
Prelim. Mus. La Plata, 1: 334. 

Reithrodon olivcnsis, Rusconi: Notas Prclim. 
Mus. La Plata, 1: 336. 

Unknown, probably in thc Musée d'Histoiie Naturcllc 

As for thc genus, 

Character-states: 

As for the genus. 
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Rcfcrrcd specimens; 

MACN 17875: Right maxilla with M1-M3 , probably 

Barranca Lobos Formation, Chapadmalal rogion, 

Partido de General Pucyrred6n, Prov. de Buenos 

Aires, Argentina. 

MMP S--219(a)Right lower jaw with M1-M3 • Found by 

Galileo J. Scaglia in Miramar Formation, at thc 

base of the cliffs north of Mar dol Plata city, 

in front of the exit of thc road to Buenos Aires,! 

Buenos Aires Province, Argentina. 

MMP S-219(b): Right fragmentary lowcr jnw with M1 
and M2• Found in association with thc formcr. 

' MMP M-383: Left premaxilla and maxilla with incisor, 

and M1-M3• Found by G.J. Scaglia in thc VorohuG 

Formation, stratum II, 550 m north of Arroyo 

Brusquitas, Partido de General Pucyrred6n, 

Buenos Aires Province, Argentina. 

MMP M-566: Left almost complete lower jaw with in

cisor and M1•M3• Found by G:J. Scaglia in thc 

lower levels of the Chapadmalal Formation at 

Baliza Caniú, base of the Atlantic Cliff. Par

tido de General Pueyrred6n, cte. 

MMP M-640(a): Left maxilla with M1-M3 • Found by 

G.J. Scaglia in the Miramar Formation, nt thc 

Atlantic slopes in Santa Elena, north of Carnet, 

Partido de Mar Chiquita, Prov. de Buenos Aires. 

MMP M-640(b): Right incompleto lower jaw with in· 

cisor and M1 and M2• Found in association with 

the former, but obviously bclonging to anothcr 

individual bccause of the differcnt dcgrec of 
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~brasion of thc molars. 

MMP s .. 638: Right incompletc maxilla with M1 nnd M2, 

Found by G. Albaftir in thc Miramar Formation, 

at the Atlantic cliffs in front of Asilo Unzué, 

Mar del Plata city, Buenos Aires Provincc. 

MMP M-642: Right incompleto lowcr jaw with thc in

cisor and M1-M2; portian of lcft maxilla with 

M1-M2; fernur and humerus. Found by G,J. Scag

lia in the Miramar Formation, at Santa Elena, 

north of Carnet, Partido de Mar Chiquita, 

Buenos Aires Province. Found in association 

with MMP M-1157 (Bolomys :!E_), and the next. 

MMP M~1156: Left incomplete lower jaw with incisor 

and M1-M2. Found in association with the 

forrner, but obviously belonging to anothcr in

dividual. 

MMP M--643: Left premaxilla and maxilla with incisor, 

M1 and M3 , Found by G.J. Scaglia in thc form

ation ''Médano Invasor" (Holoccne), at Baliza 

San Andrés=, Partido de General Pucyrrcd6n, etc. 

MMP M-870: Left fragmentary lowcr jaw with M1 and 

M2• Found by G.J. Scaglia in strata probably 

of Miramar Formation, includcd in a coprolithc,. 

at the base of thc cliffs, 2 Km north of La 

Perla beach, Mar del Plata city. 

MMP M-1065: Left incompleto lowcr jaw with M1 and 

M2• Found by G,J. Scaglia in the San Andrds 

Formation, at Punta San Andrés, Partido de 

General Pueyrrodón, etc. 
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MMP M-·1072: Right incompleto lowcr jaw with in

cisor and M1-M3; both maxillao with M1-M3, 

associatcd with postcranial bones of othcr 

mammals. Found by Sjlvio Lorcnzini in bcds 

of the Miramar Formation, at thc Atlantic 

slopcs in Mar del Sur, Partido de General 

Alvarado, Buenos Aires Provinco. 

MMP M;,.1082: Lcft incompleto lower jaw with M1 
and M2 and the incisor. Found by Sylvio 

Lorenzini in San Andrés Formation, in thc 

Atlantic slopcs known as "Barranca Parodi", 

north of the City of Miramar, Buenos Aires 

Province. 

MMP M-1083: Both prcmaxillae with incisors and 

nasals; right complete maxilla with M1-M3; 

right almost complete lower jaw. Found by 

Silvio Lorcnzini in association with thc 

formcr, 

MMP M--1150: Right incompiete lower jaw with M3• 

Found by Mr, Prina in stratum VIII of thc 

Chapadmalal Formation, at the Atlantic cliffs 

at Bajada Las Palomas, Partido de General 

Pueyrrefon, Buenos Aires· Provinco. 

MLP 62-VII-27-95 (e, and following): Samplc of 

lower jaws, maxillac, premaxillac, isolatcd 

molar tecth and assortcd post-cranial bones 

of at lcast 23 diffcrcnt individuals, found 

in association with rcmains of Akodon cf. 

cursor Noctomys sguamipcs, and othcr rodcnts, 
7 
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ip strata of Miramar Formation. (scc dctails 

of provcnancc and condition of the finding, 

under Ncctomys squamipcs). 

MLP 63.VI~10·44 (g, and following): Samplc of 

lower jaws, maxillac, isolatcd molar tcoth 

and assorted postcranial bones of at lcast 

four individuals. Found by J. Pisano, E.J. 

Ortega and E. Tonni in a laycr of green clay 

rcferred to the Lujanian stage, cropping out 

at the right bank of the Arroyo Indio Rico, 

Partido de Tres Arroyos, Buenos Aires Prov-

ince. Found in association with remains of 

· Eligmodontia typus, Ctenomys ~· 

MLP 63.IX.25.17: Left maxilla with M1~M3. Found 

by E. Tonni and R. Parodi in thc Miramar 

Formation, 100 m NE of Punta Hcrmengo, Mira

mar City, Partido de General Alvarado, 

Buenos Aires Provincc. 

MLP 63·VII~31-4: Fragmcntary lcft lowcr jaw with 

M2• Found by E. Tonni in bcds of thc Miramar 

Formation at Miramar, Partido de General 

Alvarado, cte. 

MLP 63.IX.25~17: Left mnxilla with M1-M3• Found 

by E. Tonni and R. Parodi in thc Miramar 

Formation,· 100 m NE of Punta Hermcngo, Mira

mar Ci ty, etc .. 

MLP 63.VIII.31,2: Incompleto skull including thc 

two maxillac and prernaxillac, thc right M1-

M2. Found by E. Tonni in thc Miramar Forma-
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tion at thc city of Miramar, Partido de 

General Alvarado, etc. 

MLP 63-9~25-18: Portion of lcft maxilla including M2 

and M3, found by E. Tonni and R. Parodi in 

beds of the Miramar Formation, 100 m NE of 

Punta Hcrmcngo, Miramar city, Partido de Gen

eral Alvarado, etc. 

MLP 63.VII.31-3: Portion of right maxilla with M1 and 

M2, and portian of left rnaxilla with M1• 

Found by E. Tonni in the Miramar Formation, at 

Miramar, Partido de General Alvarado, etc. 

MLP 63.IX.25~15; MLP 63.Vii.31.1; MLP 52.X.3.31; MLP 

63.IX.25.16; MLP 52.X.4.30 (a); MLP 52.X.1.98, and 

MLP 52.X.4.25 (a and b)also belong to R. auritus, but 

these specimens have not becn includcd in this study 

because of thcir more dubious gcological provenance, 

or their less significanco. 

At first glancc, it seems hard to admit that all the 

rccorded specirnens, belonging t~ about 58 individuals found in 

strata from the Uppor Plioceno Chapadmalal Forrnation to thc Holo

cenc "Mcdano Invasor", belong to a single spccies, which is thc 

samc as that which lives at prcscnt in the samc region wherc thc 
. 

fossils have bccn found and also in thc vast arca of Argentina 

and Uruguay. This invariancc at the specics lcvel is not parnll

clcd by othcr rodents of the samc sequcncc and cvcn by any othcr 

mamrnal, the biochron of most of the specics of which is much more 

limited to particular sections of the samc column, We must look 

at anothcr Class, the Arnphibia, to sce thc same spccics of horncd 

r 



frog, Ceratophrys ornata, reprcscntcd in thc snmc scqucncc 

from thc Chapadmalal up to thc prescnt (personal unpublishcd 

rcsult~). The same is probably true of thc tcyid lizard 

·· Tup'inambis ·t·egui'xin, which was found in. thc Chnpadmnlnlnn and 

the Vorohuean, and which lives at prcscnt in thc samo rogion. 

But for mammals, such a long biochron is unusual, nnd I hnvc 

becn sceptical for a long time in regarding all the fossil 

'-Rci'tnr·odon as belonging to one and tho same living spccics. 

However, after examining the variation found in living popu

lations of Reithrodon, and after studying the fossil samplc now 

available to me, I have come to accept this vicw as the only 

one warranted by the present evidcnce. 

It is true that thc cvidcncc refcrs only to size 

and details of morph61ogy of parts of the skull, the lower 

j aw, a·nd the molar teeth. But this kind of cvidcncc, however, 

fragmentary, is allowed in the case of other taxa to indicate 

clear cut discontinuities or morphological diffcrcnccs which 

warrant inferences of species distinction. This is not thc 

case in the available sample of remains of Rcithrodon, which 

provcd to be resistant to any taxonomical distinction. Thc 

series in the British Museum (Nat. Hist.) of the living spccies, 

allowed me to study thc variability in mctric and morphological 

characters in diffcrent populations from diffcrcnt rcgions of 

the distribution of auritus. I found that thc living popula

tions show a rather high degrce of variation in sizc and morph

ology of thc molar tecth. In particular, the variation of thc 

latter is increascd by considerable diffcrenccs in thc sizc 

and in thc enamel pattcrn duo to agc. This age variation ob

viously hampers the study of variability, as thc availablc 
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Fig. 44. Dice-gram and scattergram of measurements or the 

lower dentition in living and fossil Reithrodon 

nuritus (Fischer). 
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samplcs reprcsented different agc-groups. Tho series wcro 

not large cnough to permita statistical trcatmcnt oí samplcs 

of thc same relativo age. But this sourcc of error was poolod 

in all the series, so that each of thc samplcs could be con· 

sidcred as roughly equivalent. In any case, a dcfinitc stat

istical t~st of the variation of thc diffcrent living popula

tions as compared with the fossil samplc, is ·not possiblc from 

the material available at present; cxccpt in the case of a fcw 

variates, anda thorough investigation must be postponcd until 

more specimens are available. 

My present preliminary exploration of the 

morphological and size variation in the living populations 

suggest that the range of variations in the samplcs of thc 

living populations are not statistically significant for most 

of the examined variates (P > 0.2), this confirming the vicw 

of Osgood that the main basis for subspecies rccognition (if 

any, I would be inclined to add) is givcn by thc characters 

of the fur. 

In my fossil samplc, most of the spccimcns 

come from the Miramar Formation and thc particularly largo 

sample catalogued in the Museum of La Plata under Nr. 66.VII. 

27,95, allows a study of the variability of the M1 and M1 to 

an acceptable extent. It was found that the rangc of varia

tion for the length of thc M1-M3 , thc length of thc M1 and thc 
1 length of thc M_ of the Miramar sample falls within tho rangc 

of variation found in samples of the living populations. In 

Fig. 44 and in Table 22 these data are givcn. It can be sccn 

that the length of the M1 shows a slight differcncc in tho mean 

values which thc Student's test shows as stntistically signifi-
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cant at the 1\ l~vel. Howcvcr, thc Miramar sample is mostly 
•.· , ............ 

Fossil, Miramar 
Formation 

Living, Lago 
Argentino 

Alveolar le.ngth ~1--M3 
Lcngth of M1 

t = 0.25 

t == 3.00 

t == 1.01 

d,f,a 

d.f,a 

15 

51 

p > 0.2 

p < 0.01 

Length of M1 d.f.a 38 p > 0.2 

TABLE 22. Student test of statistical signifi
cance of the means of thrcc var
iates in a fossil anda living pop
ulation of Rcithrodon auritus. 

composed of juvenile teeth, whereas the living population com

prises only a few juvenile specimens, and therefore, the 

difference may merely be a reflection of an agc difference 

between the two samples. 

As regards the specimcns of lcvcls othcr than 

the Miramar Formation, unfortunately the samples herc aro 

too small as to be included in a statistical analysis. But 

they do not show any particular diffcrcncc in sizc or morpho

logy when compared·with the Miramar samplc and thc living 

samples, and all seem to indicatc they also bclong to thc 

same species. Therefóre, I strongly belicvc that thc availablo 

cvidence is conclusivo enough to demonstratc that one and 

the same species, Rcithrodon auritus, occurs from thc Chapad

malal Formation .to the Prcscnt, and that thc characters of the 

living spccics wcre already completely dcvclopcd by Uppcr 

Plioccne times. Reithrodon.is, howevcr, a highly spccializcd 

mcmber of the South American cricetid radiation, and thc suddcn 

appearance of the living species almost nt thc bcginníng of the 

fossil record of the Sigmodontinae, could hardly be compatible 

with the idea that this record indicates thc time of arrival 
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of thc Cricetidac into South. Amcrica, Tite cvolutionary con-. . 
servatism of R3 sur'i'tus is strongly sugg~stivc of a long 

history of Reithrodon as a genus, and thercforc, that its 

carly differentiation from the common ·sigmodont stock may 

havc occurred far back in Mioceno times. 
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,7,7, 'NOTE ON A S)~LL COLLECTION OF CRICETIDS 

PROM THE PLEISTOCENE OF BOLIVIA, 

Fossil cricctids are not only known from 

Argentina. Apart from the Late Pleistoceno and lloloccnc forms 

described by Winge {1888) from'the cave dcposits oí Lagoa 

Santa, in south east Brazil, Hoffstottcr (1963) mentioncd the 

presence of H61o~hilus in thc classical Tarija beds of south

crn Bolivia, and of Hdlochilus brasilicnsis, and of Zygodonto-

·,mys close to the living Zygodontomys lasiurus (• Bolomys 

lasiurus, ñccording to my studies) in another Pleistoceno dc

posit of the Chacoan region, also of southcrn Bolivia: the 

Nuapua fauna (Hoffstetter, 1968). 

Thanks to the courtesy of Dr. Hoffstettcr, I 

had opportunity to examine the material belonging to thc 

family Cricetidae from these two dcposits. I rcceived thcsc 

specimcns toolate to include a full dcscription in this papcr, 

but I was ablc to idcntify all the spccimcns, nnd I havc in

cludcd under the Scapteromyini section thc dcscription of 

onc of the more significant elemcnts in this collcction: a 

mandible of Kunsia fronto. 

The fossils from Tarija werc found in thrcc 

localities in the general arca of Tarija: Tarija propcrly, 

Podcaya, and Palmar. Following Hoffstcttcr (1963) thcrc is 

little doubt that all thesc three localitics rcprcscnt thc 

typical Tarija beds, classically studicd by Amcghino and Boulc 

and Thevcnin (see Hoffstettcr, 1963, for a summary of thc 

Tarija fauna and stratigraphy). TJ1is fauna was formerly con

sidcred as Pliocenc or Early Plcistoccnc. It is now obvious 

that it cannot be considcrcd as such but as Middlc or Uppcr 
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' · Pleistoceno. I bclicve that thc cricctids I havo idontificd 

suggext thc sccond alternativo. Bclow is a list of thc idonti

fied taxa: 

·Kun'sin 'fronto (Winge) 

Oxymycterus cf. paramonsis Thomas 

Nectomys sguamipcs Brants 

Phyllotis cf. darwini Water~ousc 

Andinomys cf. ~ Thomas 

Calomys cf. laucha (Fischcr) 1 

Kunsia· ·rronto is represented by a single lowcr 

jaw which I havc alrcady described and recorded. Ncctomys 

-·sgüamip·es is the more abundant fossil in this small collection, . 

and it was undoubtedly on the basis of spccimcns of this 

species that Hoffstetter recorded thc prescncc of Holochilus 

(as determined by F. Pettcr) in this faunulc (Hoffstcttcr, 

1963: 197). I include under sguamipcs the following spcci

mens: MHNP TAR .. 3, left rnaxillae with M1-M3: MHNP TAR·4, lcft 

lower jaw with incisor and M1 .. M3 , and MHNP TAR-5, lcft lowcr 

jaw with broken M1 and complete M2 and M3 . I comparcd thcsc 

specirnens with the type and additional spccimcns of Nectomys 

garleppii Thomas (= N. sguamipes garlcppi fido Hcrshkovitz, 

1944), which reaches in southern distribution to Cochnbambn, 

Bolivia. I did not find any basis to separate the fossils 

from the living form, but as I did not undertnko a cnreful 

cxamination of thc lirnits of cariation of tho rclcvant 

characters of the several subspecics of sguamipes, I bolicvc 

that it is not advisable to identify the fossils straight

forward as sguamipes garleppi, and I prcfer to asscrt thcir 

identification as Ncctomys sguamipes without subspccics 
', 

(1) For revalidating Fischcr's namc for this spccics, scc 
Langguth, 1966. 
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,distinction. I1]. any case, Ncctomys squamipcs is not found 

in thc rather high and dry Andcan vallcys of tho prcscnt 

Tarija r~gion, and its occurronco thcrc by tho Plcistoccnc 

may be taken asan indication of a rnorb humid cnvironmcnt at 

that time. 

Oxymycterus g. paramensis is represcntcd by 

MHNP TAR··Z, a fragmen tary lower j aw wi th thc incisor and thc 

M1• The specie~ p~ramensis is living in thc arca now, and I 

find that this fragmcntary rernain is inseparable from a sarnplc 

of the living forms. The material is too fragmentary, howevcr, 

to ascertain a definite identification, and I prcfcr to idcnti

fy it just as O. ·~. p·aramensis. The same attitudc is main

tained as regards MHNP PAD-1, an incomplcte lcft lower jaw 

with the M1, which I refer to Andinomys cf. edax. Thc spccirncn 

is inseparable from the living spccies, which also occurs now 

in the same region, but here again the material only allows 

one to ascertain the generic identification with thc probabi· 

lity that it belongs to the single known living spccics. 

As regards Phyllotis cf. darwini, I idcntificd 

as such specimen MHNP TAR-5, a left lowcr jaw of an old in

dividual with a broken M1 and complete M2 and M3 • The spec

irncn agrees in size and in morphology with thc typo of Ph. 

darwini and with óthcr spccirncns of this specios from thc 

vicinity of ~he Tarija rcgion I cxarnincd in thc British Musoum 

(Nat. Hist.). The molar tecth are too worn down to makc thc 

identification with darwini complctely surc. 

A small Calomys is ropresentcd by ~filNP TAR-6, 

a complete lcft lower jaw with the wholc dcntition, and MHNP 

TAR-7, another left lower jaw in thc samc good condition and 
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and complete. Thcsc spccimcns obviously do not bclong to 

· ·ca1·on,ys lepidus or C, callosus, and thcy agrcc in sizc and 

morphology with specimens from the living fauna at Tarija, 

idenitified by Thomas (1926) as "Hcspcromys" murillus cordovcn· 

·. ·s1s. This form was synonymizcd by Hcrshkovi tz (1962) wi th -
Calomys laucha laucha. However, the status of thc small forms 

oí Calomys referred to bimaculatus, laucha, murillus, musculinus 

ánd related forros, all of thcm lumped by Hcrshkovitz as Calomys 

laucha laucha, does not seem to me to be vcry clear. Massoia 

and Fornes (1965) argued that there werc good reasons to dis· 

tinguish two forms of Calomys, belonging to two diffcrent 

specics, in the Pampean rcgion: a short-tailed onc, Calomys 

·ra·ucha laucha (Fischer) 1814, and a long-tailed onc, Calomys 

muscüli'nüs· :müri11us Thomas· 1916. More rccently, in associa

tion with two other authors (Massoia, Fornes, Wainbcrg and 

Fronza,· 1968), they tried to substantiate this view with sorne 

statistical data and chrornosomc information. Though the stat

istical treatmcnt thercin is not vcry accuratc (tests of sig· 

nificance,for instance, are not providod), and tho chromosomc 

plates are very peor, the rough data affordcd by thcse authors 

sccm to indicate that they are probably right in thcir bclicf 

that there are two specics of Calomys in tho Pampean rcgion. 

However, the possibility that the short-tailcd form with high 

number of chromosomes, and the long~tailed form with a lowcr 

chromosorne number, should actually be considcrcd as polymorphic 

variants of one and the same spccies, ought also to be kcpt 

in mind. Moreover, the chromosomc rcsults so far rcportcd 

rnust be corroborated by new and accurate karyol~gical work, 

befare they can be taken as a definite piecc of .cvidcncc. 
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In any case, thcrc is still thc problcm of 

thc spccics name to be applicd to thosc probably diffcrcnt 

forms. The short-tailed form should surcly be named Cnlomys 

laucha, but I rather doubt that Calomys musculinus would be 

the name to be applied to the othcr allcgcdly diffcrent cntity. 

A revision now in progress of thc typcs and original material 

of Thomas' concept of Calomys musculinus strengthcncd my con

viction that the typical musculinus of northwcstcrn Argentina 

is actually a third form to be distinguished in Hcrshkovitz's 

complexive concept of Calomys laucha laucha. If this distinct

ion is at the species level, and if thc Pampean long-tailed 

forms is also given species status, then this lattcr should 

probably be named Calomys murillus. But thcrc is still not 
1 

enough conclusive evidence to substantiate any of thcse issues, 

and until this evidence is available, I prcfer to continuo 

using the probably complexivc conccpt of Calomys laucha to all 

of them, in agreement with thc only scriously bascd, cvcn 

whcn not completely convincing, modern rcvision of the group 

by Hcrshkovitz (1962). Thercfore, thc fossil spccimcns of 

Tarija are reported as C.~. laucha, though it may cvcntually 

be demonstrated that they belong to onc of thc thrce, so far 

still obscurely visualized, forms which might be preved as 

included under Calomys laucha. 

As regards the Nuapua faunule, it compriscs 

remains of seven differcnt individuals, which I idcntificd as: 

Holochilus ~. brasilicnsis (Desmnrcst) 

Calomys cf. callosus (Rcnggcr) 

Calomys cf. laucha (Fisch~~) 

Phyllotis cf. griscoflavus Watcrhousc 



-384-

.Holochilus is _thc more abundant fossil cricctid in thc 

faunulc, and its presence was alrcady corrcctly rcportcd by 

Hoffstetter (1968: 833). I rcfcr to this gcnus MlmP NUA~1, 

the greater part of a skull with the d~ntition, damagcd in 

brain case; MHNP NUA~2, left complete lower jaw and right 

femur; MHNP NUA~3, the two complete lowcr jaws, right pro

maxilla and maxilla with the teeth and sorne postcranial bones. 

These remáins belong obviously to Holochilus, and thcy agrcc 

in size more with H. brasiliensis than with thc other rccog

nized living species by Hershkovitz (1955), H. magnus. llow

ever, a definite identification is hampered here by thc fact 

that I am not quite sure that H. brasiliensis is actuaily a 

single species, and until a. new revision of the forms of 

'IIolochilus is. undertaken, I prefer to refer to this spccimcn 

as cf. brasiliensis. 

MHNP NUA-4, a complete left lowcr jaw, and 

MHNP ílUA~S, a right maxilla with thc M1 and thc alvcoli of 

M2 and M3 associated with assortcd postcranial bones, are 

quite probably the specimens that Hoffstctter (1968: 833) rc

ferred to Zygodontomys (= Bolomys). Thcy are, however, typic

ally members of the genus Calomys in dental and madiblc 

morphology, and by their size, they can only be comparcd with 

C. callosus, which now inhabits the Bolivian Chaco as pnrt of 

its dustribution. Thc mandible, however, is largor than any 

specimen of callosus examined by me, and it could evcn rcprc

sent a distinct form. Howcvcr, and until I study more carc

fully thc limits of variation in callosus, I profcr to idcnti· 

fy thesc two spccimens as Calomys cf, callosus,· which is in-

dccd the more closely allicd taxon, Calomys cf. laucha is --
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rcprcsentcd by MHNP ~UA-.s, a right lowcr jaw with M1-M3 , 

which obviously rcprcscnts a small C~lomys diffcront thnn 

Calomys callosus or ~. lepidus. It is quito probnbly con

specific with the specimens from thc Tarija bcds~ and by thc 

same reasons discussed when dealing with thc latter, I idcnti

fy this mandible provisionally as f. fi. laucha. MHNP RUA-7 

is a right incompleto lower jaw with M1 and M2 obviously be

longing to a Phyllotis of thc subgenus Graomys, It is quite 

similar to the type specimen and other specirnens of Eh• 
· ·g·r·iseoflavus examined by me, and i t dacs not sccm to be long 

to Ph. domorum taterona, a largor form that now lives in thc 

Andean region with Tarija as the type locality. Thc spccimcn 

is too fragmcntary to allow an identification, more dcfinite 

than the· subgeneric one, and the probability that it bclongs 

to the living griseoflavus. 

These two faunules are closcly rclated to the 

living faunas of each region, and this clase rescmblance could 

be considercd asan indication of an Upper Pleistoceno, Bon

aerian, age far the corresponding dcposits. 
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8, -BIOSTRATIGRAPHY. 

In Table 23 I summarizc thc stratigrnphic 

distribution of the fossil spccics of sigmodontinc cricctids 

reported and discussed in the previous'section. 

In dcaling with the biostratigraphic signifi

cance of these data, several cautions must be observcd. It 

must be recognized that the availablc collections may only 
. . 

representa part of the actual cricetid sharc of each of thc 

succecding faunules, and that further collccting may evcntually 

enrich the lists. More complete specimens can also modify 

sorne of the taxonomic results arrived at here. Thcsc factors 

might alter in several details the biostratigraphic picturc 

obtained so far. Moreover, we must kcep in mind that wc are 

dealing mostly with a succession of local faunulcs, and thcrc

fore, that our results apply only to a very restricted gco

graphic area. Consequently, the first appearancc of sorne taxa 

in the gcological column of thc Mar del Plata rcgion, and 

thcir dis~ppearancc in succceding strata, must rcflcct gco

graphic changos in the distribution of thc corresponding taxa, 

as well as of their effective phylogcnetic cmcrgcncc or cx

tinction. Unfortunately, this lattcr caution is not givcn 

cnough consideration in thc current cxcrcisc of infcrring bio

stratigraphic or phylogenetic conclusions from thc obviously 

fragmentary evidence available to thc palacontologist. But 

with due regard to the acccpted shortcomings of thc cvidcncc, 

we can set forth sorne worthwhilc commcnts. 

I have found that thc Monte Hermoso formation 

has a poorer reprcsentation of the Sigmodontinac than thc 

gcncrally agreed later Chapadmalal formation. Thc Montchcr-
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TABLR No. 21 .Stra tigraphic dis tribu tion oí thc tnxa of {o~s, I 

Sigmodontinc rodcnts rc~ortcd in this pnpor. 

Nectomys sguamipes 

Bolomys bonapartei 

Bolomys !E.· A_. 

Bolomy's sp •. B. 

Dankomys vorohu~nsis 

Dankomys ·s"impsoni 

Akodon (:A.b'rothrix) kermacki 

magnus 

Akodon ·(Akodon) 

Scapteromys hershkovitzi 

Kunsia fronto 

Phyllo·tis . formo sus ..... g 
Phy1lotis ·dor.ke ••• 
Eligmo'don·tia' typüs 

Rci thro·don ·aur'i tus 

Cholomys pears~ni [I 
• . = . . • = .µ u . = . = .µ t.t. o ~ .µ = .µ t.t. E-t o p.. o p.. o C/) •r-1 •r-1 .... V) 

H .µ V) .µ V) C'd o .... V) V) fil t.t. , (1) t.t. o .... s 
cd = .e: ...:i J.t ,.o C'd f-4 
u o u ~ J.t "CI \Q) o s (1) 

•r-1 •r-1 o E-t C'd ~ ] ...:1 'O :X: 
b.O .µ p. z P:: s C'd fil fil C'd o p. o cd (1) u ~ J.t = J.t C':S C'd (1) .... a 
o $-4 "CI fil ~ .... C'd o u .e: .µ 

P:: :::> - C/) > t:Q u -(1) o s:: ~ ~ 
c.:, ~ cd 
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,mosian cricetids ,nrc only rcprcscntcd by two spccimcns bc

longing to two diffcrcnt taxa: a primitivo spccics of thc 

advanccd akodontinc Bolomys (B. bonnpnrtoi), nnd an advancod 

rncmbcr of thc genus Phyllotis (J2.h. Auliscomys formosus). The 

Chapadmalalan fauna shows four tnxa of sigmodontines in thc 

comparatively numerous colloctions so far obtaincd: a 

Reithrodon quite probably of the same specics, R. auritus, 

which lives nowadays in the sarnc arca, an andvanccd Phyllotis 

(Ph. Graomys dorae)Ilot closely rclated to the Montehcrmosian 

representativo of the same genus, an cxtinct specics of sub

genus Abrothr'ix of the genus Akodon (A. A. kcrmacki), andan 

akodontine taxon probably related but more advanced than 

Bolomys. 

The difference in thc cricctid cornponcnt of 

these two faunules might be a rnattcr of diffcrcnt intcrprcta

tions. Authors inclined to belicve that the cricctids are 

rather rnodern invaders of South Arnerica, could concludc that 

the rneagre Montehermosian represcntation, as comparcd with 

the Chapadmalalan one, is a clear indication that thc Montc

hermosian times were very near to the carly arrival of thc 

Sigmodontinae to this continent, that the scarcc numbcr of 

taxa and specimens. found in the Monte Hermoso bcds dcmonstrntc 

that these rodcnts wcre still vcry rarc nnd probably no more 

that a first pioneering advancc of a more massivc cruption 

which took place from thc Chapadmalalan onward. Actunlly, 

therc are reasons to bolievc that the diffcrcncc is mcrcly a 

reflection of sampling bias. In fact, thc Chapadmalal bcds 

havc been much more carefully worked in scarch of small 

rnammals than the Monte Hermoso beds. It is significant that 
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thc two specimcns· of Montchcrmosian cricctids so far dis

covered werc found rather recently by thc samc pcrson, José 

Bonaparte, in an attempt at modern and dctailcd thorough 

collecting in the Monte Hermoso bcds. ~gainst this, the 
. . 

fossil deposits of the Chapadmalal formation hnve becn sub-

jccted to continuous and systematic collecting during thc last 

thirty years. 

· But apart from that problcm, therc rcmnins thc 

question whether the Montehermosinn and thc Chapadmalnlan 

cricetids give additional information on the problcm of thc 

distinction of the corresponding formations as rcgards geo

logical age. The answer is not immcdiately obvious, as thc 

sampling bias above mentioned might account for thc differcnccs 

found in the two faunules. Moreover, if the difference found 

in the available samples is an actual faunal difforcnce, it 

can always be allcged that it reprcsonts an ocological or geo

graphic distinction more than a distinction in cvolutionary 

degree. It is true that thc Montchermosian faunule includcs 

a rather primitive species of ]olomys, and that thc Chapadmal· 

alan includes a more advanced and relatcd akodontinc: Dankomys 

~imps~ni; but at the same time, an actual phylogcnetic link 

betwcen these two taxa cannot be asscssed surcly. Moreovcr, 

the Chapadmalalan yieldcd a form of Abrothrix, which cnn be 

thought of as a more primitive taxon than Bolomys, anda 

Phyllotis which is at least as advanccd as the Montchcrmosian 

rcpresentative of thc samc genus. I think that thc prcscnt 

evidence only indicates that the two faunulcs aro difforcnt in 

their cricctid componcnt, but that this diffcrcncc, which can 

also be the outcome of sampling bias, does not providc positivo 
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~or thc rclativ~ placing of thc two corrcsponding formntions 

in thc geological time column. 

Sampling bias uscd not be takcn into account 

so scriously when,dealing with thc comp~rison of thc cricctids 

found in the different strata of the scqucncc o{ thc Chapad· 

malal region, Here, during the last thirty years, tho various 

maJi\mal-bearing rock--units have bccn workcd in scarch of fossils 

almost to the same degrcc, mostly by the same pcoplc, whó uscd 

tñe same techniques and were endowed by the samc collccting 

skills. Therefore, the differenccs found in the cricctid 

samples of the succeeding strata must be herc a more objectivc 

reflection of the true diffcrcnces in the corrcsponding faunulcs. 

As shown in the table, two of thc four 

species of cricetids found in thc Chapadmalnl formation are 

also found in the overlying Barranca Lobos formation. The 

third species found in the latter is also found in the succccd

ing Vorohué formation. The cricetid fauna of thc Vorohué com

prises six species, one of which is also prcsent in thc 

Chapadmalal and another is common to Barranca Lobos. The 

species common to thcse threc faunules is Reithrodon auritus, 

a form of an exceptionally long biochron, which still livcs 

in the same arca. This indicates that the Barranca Lobos 

faunule is intermediate between the Chapadmalal and tho Vorohu6 

ones, but somewhat more rclatcd to thc former. In fact, thc 

cricctid fauna of the Vorohué is more diverso and abundant 

than the preceding ones and it shows thc first appcarancc in 

thc area of Scap·te·romys, Akodon (Akodon) , and thc wicdomyincs, 

as rcpresented by Cholomys pcarsoni! Thc other th.rcc clcmcnts 

can be considered as derivatives of taxa alrcady prcscnt in 
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thc Chapadmalal 1or thc Barranca Lobos dcposi ts: Akodon 

·(~brothrix), Dankomys and Rei throdon. Of the thrcc, only 

'Rcithrodon will continue in the post"Vorohucan strata. 

Turning our attention to tho San Andrés 

faunule, the cricetids are representcd in it by four spocics, 

thrce of which are common to the undcrlying Vorohué faunulc. 

There is the chance, however, tha~ the Scaptcromys of thc two 

deposits should belong to different species, as advanccd when 

discussing the corresponding remains. The small Akodon (Akodon) 

·,1orenzinii is an undoubted common element of thc two faunules, 

and so is the case of Reithrodon auritus, at lcast as far as 

the present evidence allows this conclusion. The clcarly non

Vnrohuen element of the San Andrés faunule is the spccics of 

Bolomys, which could be connected with the ancestry of thc 

species living in the same arca. We must conclude from thcsc 

data that the cricetid rodcnts indicate a rathcr close fnunal 

resemblance between the San Andrés and thc Vorohu~, but that 

the two faunules are differcnt enough as to support thc conclu

sion that we are dealing with two distinct substagcs. 

As regards the cricctid fauna of thc succccding 

Miramar formation, there are herc six diffcrent spccics, only 

one of which, the long living Reithrodon auritus, is also rcprc

scnted in the preceding strata. A major faunal brcak~up sccms 

to have occurrcd by Ensenadan times, and thc prcscncc in thc 

Miramar formation of such neotropical living specics as 

Nectomys sguamipes and Akodon cursor suggest that a climatic 

chango· was rcspons.ible for the faunal distinction. lt is 

interesting to point out that of the six species of thc Miramar 

faunule, only one, Akodon (Akodon) johannis is undoubtcdly 
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,cxtinct. This qan be takcn asan indication that by Enscnndan 

times (Midcl~l:e ·Pleistocene) most oí thc living spocics worc 

already in cxistancc. Thc Uppcr Pleistoccnc is poorly rcprc

scnted in the collection of thc southcast of thc Buenos Aires 

Province, where only Reithrodon auritus and Eligmodontin typus, 

both living, are recordcd. But thc richcr collcction of Tarija 

and Nuapua, treated summarily in the prcvious soction only 

yielded living species. This relative anitquity of tho spccies 

of the living faunas would not be expcctcd under tho nssumption 

that the impressive diversification of the living Sigmodontinao 

is tñe outcome of a very rapid evolutionary proccss which 

startcd in the Upper Plioceno. 

The general picture is interesting in showing 

a gradual differentiation of the cricetid fauna in an almost 

conti~uous regional geological succession. Of thc two main 

factors responsible for these changos: local phylogcnetic 

succession and geographic displaccments, the lattcr scems to 

have played thc main role. In fact, evidcnce far dircct an

cestor-descendant sequences are scarcc and dubious. Wc might 

include in this category the discussed case of probable phylc

tic speciation in the couplc Akodon kcrmacki and Akodon magnus~ 

the lcss probable of the pair of speciCs Dankomys simpsoni 

and Dankomys vorohucnsis, and thc inconclusivc suggcctions 

of phyletic relations among thc fossil and living Bolomys. 

All the remaining cases of faunal diffcrences among tho suc

ceeding strata must be explained by irruptions and trnnsla· 

tions from and to other geographic arcas. As is discusscd 

further in thc next section, the Pampean region was probably 

populatcd by cxpansive waves of cricctids coming from thc 
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~orth and the ~cst. Thcse invadcrs bclongcd to stocks which 

cxpcricnced the main cpisodcs of their diffcrcntiation in 
. . 

tropical and subtropical Andcan homclands and which moved 
. . 

south and eastwards, probably in response to thc changing con· 

ditions connccted with thc Andean orogcny and thc Pleistoceno 

climatic fluctuations. It is of intcrcst to point out thnt thc 

first cricetids to appear in thc fossil record of tho arca are 

members of the phyllotine and aKodontine groups, thc two tribcs 

which seem to have differentiated in more southcrn genoccntres 

(sce page 3'\ C,) • The total absencc in the carly record of this 

region of oryzomyines is also illustrativc, as this group 

secms to havc differcntiatcd in north wcst South Amcrica. 

'Oryzomys, which is represented in the living fauna of thc same 

arca by one species of thc subgcnus Oligoryzomys, was not found 

in any of the Pleistocene faunules, which suggest that thc 

irruption into the Pampean region of this northcrn stock has 

becn a rather recent evcnt. 

The first fossil cricctids of South Amcrica are 

the two species found in the Monte Hermoso.bcds, Uppcr Plioceno, 

of the south of the Province of Buenos Aires. It is of inter

est to emphasize that no mammal of nearctic origin othcr than 

these cricctids and Cyonasua, a procyonid also found in oldcr, 

Huayqueri~n deposits, was found. in thc Monte Hermoso fauna. 

This is against the hypothesis that thc cricctids aro mcmbcrs 

of the same faunal stratum which brought to South Amcrica thc 

massive irruption of nearctic mammals aftcr thc establishment 

of the Panamian land bridge. As I shall dcmonstratc in the 

ncxt scction, thc Sigmodontinae are probably membcrs of thc 

South American faunas sincc the earlymost Miocene 1 and their 

sudden appcarance in the Upper Pliocenc of thc Pampean rcgion 
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,could only be intcrpretcd rcalistically as nn indication that 

they had arrivcd at this aren by thosc times, from arcas in 

South America in which thcy havo bccn cvolving sinco rnuch 

earlier times, 
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.9. ORIGIN-AND -EVOLUTIONARY-HISTORY OF TIIE SIGMODONTINAn 
. . 

In thc previous two sections, I hnvc dcnlt 

with thc fossil record of thc Sigmodontinnc, nnd with nn ex-
. . 
ploration of the main outlincs of thcir divcrsity. In Scction 

4, I discus~cd thc problcm of thc placcmcnt of thc Sigmodontin~ 

ac in the systcm of thc family Cricctidac, and I commcntcd 

briofly on thc qu~stion of the phylogcnctic rclationships 

among the various mcmbcrs of this family. Now the qucstion of 

thc bearing of the palaeontological and systcmatic evidcncc on 

thrcc majar problcms of thc study of thc cvolutionary history 

of the South American cricctids, nnmcly, thcir phylogcnctic 

and georgaphic origin, their antiquity as part of tho South 

American fauna, and thc cvolutionary rclationships among thcir 

subordinate taxa has to be considcrcd in furthcr detall. Thcsc 

thrcc problcms are tightly intcrwovcn, but it is convcnient to 

treat thcm scparatcly, 

9,1. Evolutionary relationships and main cvolutionary pattcrn 
• 

within thc Sigmodontinac, 

Thc problcm of the gcographical and phylogcnctic 

origin of thc Sigmodontinac ,· and thc problcm of thcir antiqui ty 

as part of thc South American fauna can be discussed bctter 

aftcr asscssing thc pattcrn of thc relationships among thc 

diffcrcnt tribcs of thc subfamily, and thc main pathways of 

thcir cvolutionary dcvclopmcnt. Sorne of my conclusions on 

thcsc tapies havo bccn put forward in thc prcccding scctions. 

Thcy are part of an cxplanatory nrgumont which can be statcd 

as a set of hypothcscs, Those conncctcd with cvolutionary rc

lationships and cvolutionary pattcrn within thc subfnmily are 

thc following: 

11,1.) Thc Sigmodontinac nrc a cohesivo, monophylctic 

r 

t ,, 
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,group of the family Cricetidae. 

H.2~) Thc tribal and gcncric divcrsification of thc 

Sigmodontinac occurred in South America from an immigrant stock. 

H.3.) Thc most primitive members of the subfamily be

long to the tribe Oryzomyini, a stock of originally sylvan and 

omnivorous-insectivorous mice from which thc othcr tribes arosc, 

and which started its gencric divcrsity in thc Andes of north 

west South America. 

H.4.) The Sigmodontini, Icthyomyini, and probably also 

the Wiedomyini, represent early direct offshoots of tho oryzo

myine stem which radiated in north west South America to in

vade more specialized food niches and environments. Thcy are 

likely to have bcen more flourishing and divcrse in the past 

than they are now. 

H.5.) The Akodontini are a primarily grass-land, in

sectivorous branch which dopartod from the oryzomyinc stcm 

later than the above and flourished in an extensivo radiation, 

probably from a central Andean genocentre. 

H.6.) The Phyllotini are pastoral, probably akodontine 

derivatives, which diversified as hcrbivorous in an extensivo 

radiation, probably from a central Andean genocentre. 

H.7.) The Scapteromyini are late direct deriv~ivcs 

from the oryzomyine stem which divcrged as serniaquatic inscct

ivorous and subterranoan herbivorous forms, probably in low 

lands of central South America. 

The evidence in support of H~1. was discusscd 

in Scction 4, I dcmonstrated there that the differcnt groups 

of the Sigmodontinac are more closcly rclated to cach othcr 

than with other cricctids in morphology of thc phallus and 

baculum, accessory malo reproductivo glands, musculaturc, 
! 
!' 
/1 

¡ 
1 

! 
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nattcrn of scalntion of the hairs and cctoparasitcs. To 

thcse charactcrs onc can add molar pattcrh~ as whatcvcr thc 

dcgrec of modifications of tho cnamellcd structurc of thc 

chcek teeth of the different genera, thc basic molar structure . 
. 

of each tribe can be traced toan original gencralized oryzo-

myine pattern. The hypsodont and involutcd molars of thc ad

vanced sigmodonts are connected to the oryzomyine molars by 

tne molar pattern of Holochilus; the modified molars of the ad

vanced phyllotines can be traced back to the akodontinc pattern, 

and this can be easily derived from the 9ryzomyine pattern. 

The same conclusion can be arrived from the study of skull 

and mandible morphology. Unfortunately, other kind of evi

dence on thc phenctic affinity within the group is not still 

available. 'Chromosome data are still fragmentary and mostly 

cover the Akodontini (Bianchi et al,, 1971) and the Phyllotini 

(Pcarson,· 1972). Biochemical tests of affinity havo not been 

performed so far. But the supporting evidencc for this hypo

thesis is compelling, and it amy be taken as very wcll grounded. 

The second hypothesis involves two statements: 

the endemic diversification of the Sigmodontinac and their 

immigrant origin. As regards the latter, there can be little 

doubt that the ultimate anccstors of this taxon were not part 

of the ancient inhabitants of South America. Ncither any 

group of the Rodentia, nor any group which could be realisti

cally postulatcd as a rodent ancestor occur in the pre-Dcseadan 

faunas of this continent. The Caviomorpha appear suddenly in 

thc Dcseadan, and thcir ancestors carne surcly from outsidc 

South Amcrica. The possibility of an origin of the Sigmodon~ 

tinac in the Caviomorphs must be ,readily discardcd. Thc Sig

modontinae are cricctids and myomorphs, and thercfore, thcy 
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have no direct rerationships with the hystricognathous cavio

rnorphs. Vandebrock's (1966) suggcstion of a rnorphological 

link bctween thc rnolars of somo caviomorphs and thc "sigmodont" 

molar pattern, is complctely unrcalistic and contrary to all 

the facts and conclusions of rodent phylogeny. As true cri

cetids, the Sigmodontinae should be derived from a muroid 

stock. As we have discussed, the data of comparativc anatomy 

and evolution indicate that thc most probable ancestors of tho 

Sigmodontinae are the Cricetodontinae, a group which flourishcd 

by Oligocene and Miocene times in Eurasia, North Amcrica and, 

inferentially, also in Africa. 

As for the statement that the Sigmodontinae diver

sified within South America, this conclusion is imposed by the 

taxonomic cohesiveness of the group; its pervasive endemic 

diversity; the pattern of i~terrelationships among its subor

dinate tribes; the parasitological characteristics of the South 

American, the Central American and the North American members 

of this subfamily; the pattern of distribution and the known 

palaeontological history of the graup. Their broad diversifi

cation and high endemism is an obvious handicap t_o any hypo .. 

thcsis holding that the genera, or cven the tribcs of this sub

family rnight havc originated outside South America. But, under 

the pressure of the idea that the subfa~ily is not older in 

South America than thc Upper Pliocene, and the realization that 

the spnn of time since then tó the prescnt is too short for the 

extcnsive radiation of this taxon to have taken place within 

the continent, the idea that thcir genera cvolvcd in Central 

or North Amcrica was proposcd by various authors (seo Hoopcr, 

1949; Patterson and Pascual, 1968). But, as wc shall discuss 

ncxt, the time of arrival of tho ancestors of tho Sigmodontinac 
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,in South America was surely much. older than thc partial 

av~ilable fossil record tells us, and thc hypothesis of anexo

genus differentiation of the genera is in so strong a contra

diction with other sort of evidence, that it is untenable. 

As regards our third hypothcsis, all studcnts of 

South American cricetids have agreed on the primitive and 

ancestral character of the Oryzomyini, as indicated by the 

anatomy of various organs and their ecological charcateristics 

(see Hershkovitz," 1962, 1966b, 1969; Vorontzov, 1959, 1967; 

and Section 7,1 of this paper), As I have recently advanced 

(~n Bianchi et al,, 1971, Fig~ 7 :734), the northern Andean 

belt of western Venezuela, Colombia Ecuador and northern Perú, 

can be postulated as the probable centre of diversification 

of the Oryzomyini. This is the arca of the greater density of 

species. óf this group, and where mos t of the subgenera of 

Oryzomys (Oryzomys s.s., Oligoryzomys, Microryzomys, Mel~nomys, 

Oecomys) overlap with most of the specics of Thomasomys, 

Rhipidomys, Neacomys. 

The majority of the specics of the Oryzomyini are 

dwellers of mountain tropical forcsts ("sylvan") or inhabitants 

of the high paramos of the northern Andes. Though detailed 

information on their food habits is not abundant, they are 

known to be mainly omnivorous and insectivorous, small, general" 

izcd predators. Most of thc species are scansorial and terrest· 

rial, but there are also mainly ar partially arboreal. genera 

(Rhipidomys, Oecomys). Surely the diversity of habitats of thc 

tropical Andes, anda changing landscapc affectcd by the Andcan 

orogcny, triggered the cxtensivc diversification of the Oryzo

myini, which developcd within thc varied rosourcc zono which 

can be cxploitcd by omnivorous~insoctivorous small mammals. 
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It is intcresting· to point out that oven whcn no placcntal 

mammals was exploiting .this resourcc zonc and dcvcloping this 

way of lifo in South Amcrica prior to thc arrival of thc Cri

cetidae, the metatherians wcre long agor from thc carly 

Cenozoic and probably from thc late Crctaceous, wcll adapted 
. . 

to this niche 1 ·as rcpresented by the small didelphids and the 

coenolcstids, The resulting ecological confrontation does not 
. . 

appear to have been one of compctition and displacement, but 

of mutual adjustment, as it is now demonstrated by the success

ful sharing of the same general niches by Coenolestes and 

Thomasomys in the paramos, Oecomys and Monodelphis in the 

perisylvan savannas, and Rhipidomys and Marmosa in the forests. 

But besides their primary charactcrization as 

mountain forest dwellers, the oryzomyines appear also as a 

plastic group capable of invading other habitats and gcogr~phic 

areas. Sorne species of Oryzomys (particularly of the subgenera 

Oecomys and Oligoryzomys) successsfully invaded the low lands, 

savannas and prairies, although occupying the same food nicho. 

Nectomys also is adapted to live in the low lands, but as a 

semiaquatic form, inhabitant of the marshes and the banks of 

thc streams of the tropical and subtropical forests. The spcc

ics of the Oryzomys palustris groups are also dwellcrs of in~ 

undated low lands, and so is Oryzomys delticola. Low land. 

forros of semiaquatic habits are candidates for accidentally 

crossing sea barriers and populating new arcas overscas. That 

this actually occurrcd in the case of thc oryzomyincs, is 

dcmonstrated by thc prcsence of Megalomys in the Wcst Indios 

and of Ncsoryzomys in the Galapagos. Thc Oryzom'ys palustris 

group can be infcrred to havo reached North Amcrica from South 

American anccstors by ovcrsca transportation prcvious to thc 
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,establishment of. a land conncction bctwccn thosc contincnts. 

I believe that ~y9~omrs and ºFony5Fomrp, two genera of oryzo

myines endemic of Middlc Amcrica are in thc samc catcgory. 

Hcrshkovitz (1966b) considercd them as possible rclicts from 

an archaic North or Middle American stock connectcd with the 

ancestry of the~Thomasomys-likc oryzomyines, but he also 
< 

stated thc possibility that thcy were Middle American irnmi· 

grants derived from South American ancestors. I found that 

these two genera are somewhat more advanced in molar structure 

than their relatives Thomasomys and Rhipidomys, and I believe 

that the second alternativo is the true one. 

The fourth hypothesis rcfers to three tribcs 

far less diversified than the Oryzomyini and, at least two of 

them, of distinct and divergent food adaptations. The Icthyo~ 

myini are very characteristic by thcir spccialized skull and 

dentitions and their modified body shape, which are adapta

tions to fish eating and aquatic life. They are obscure in 

origin and relationships, but it is quite probable, as suggest

ed by its prcsent scattcred distribution in northern South 

America and Middle America, and the distinctiveness and rclict

ual character of their genera, that they are carly derivativos 

of thc oryzomyine stock which originated and split in northern 

South America to invade later Middle America (Rheomys), pro· 

bably after the establishment of the Panamian land bridge. 

Equally obscyrc are the Wicdomyini, but by thcir skuli and 

dentition they are obviously relatcd to the oryzomyinos, and 

hcre again, the relictual character of thc single living gcnus 

and species and the inferrcd ccological distinction of its 

pleistoceno relativo Cholomys, suggcst a much broadcr divcrsi· 

fication in thc past andan carly origin from thc oryzomyinc '1 1, 
:1 
1 

l 
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.stem. 

The Sigmodontini illustrate a definitc shift 

of thc early Sigmodontinac towards the exploitation of the vcg

etarian resourcc zone~ Sigmodon, Ncotomys and-Rcithrodon are . 
undoubted plant-caters, inhabitants of grassy prairies, savannas 

and mountain grass valleys. · Ho'lochilus is also a predominantly 

vegetarian form, though lcss spccialized than the former and 

an inhabitant of inundatcd low lands, Though the four living 

genera are evidently related, they are well differcntiatcd, 

suggesting an old origin. Sigmodon and Reithrodon are known 

as fossils since the Upper Pliocene, and by that time thcy were 

so divergent and so far apart in distribution that they could 

hardly be supposed as sharing a common anccstor later than the 

Early Pliocene and thc Late Miocene. The long biochron of the 

specialized Reithrodon auritus confirms this infcrcnce. ·,~" 

chilus is the most primitivo of the living sigmodonts, and it 

joins this tribe to the Oryzomyini in molar structure and in 

phallic characters. If Holochilus can be supposed as clase to 

the common ancestry of thc more advanced genera, the time of 

thc divergence of the tribe from the oryzomyine stock cannot 

be younger than Middlc Miocene. The biogeographic history of 

Sigmodon is difficult to undcrstand. Thc prosent distribution 

of thcir various species, and particularly of Sigmodon hispidus, 

which occurs in north western South Amcrica-,, Middlc America 

and south and south castcrn North America, togcther with the 

occurrcncc of fossil representatives of the genus in Late 

Plioconc and Plcistoccne dcposits of North Amcrica, suggcst 

that thc cotton rats rnight havc briginatcd in Middle or North 

Ame rica from a South American pre .. 'Sigm'odon ovcr water emigran t. 
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Origin of tho gcnus in northcrn South Amcrica and furthcr 

raft dispersal to North America is anothcr alternativo, But 

in any case, it is almost sure that thc spccics s~ hispidus 

was a late immigrant in South Americn, coming from popúlations 

diffcrcntiatcd at the species level in North America and which 

spread into the Colombian and Venezuelan low lands through thc 

Panamian land connection. The distribution of Reithrodon is 

the opposite to that of Sigmodon1·occurring as it does only in 

the southetn tip of South America. Whether it originatcd in 

the area of its present distribution, or migrated there from a 

northern centre of origin, is a moot case. Its probable closer 

relationships with the Andean Neotomys than with the remaining 

genera point in favour of the second alternative. But it is 

quite probable that the sigmodonts were represented by several 

other genera, now extinct, in the past. The origin of the 

prescnt distribution of the living genera can hardly be under

stood in our prcsent lack of knowledge of the past diversity 

of tho tribe. 

As regards the Akodontini, they representa 

wcll distinctive majar radiation of the Sigmodontinac. They 

are more advanced in molar morphology and body form than the 

oryzomyincs, but they did not evolve progressive hypsodont and 

laminated check teeth as did the Sigmodontini and the Phyllotini. 

Only a few of them (Bolomys and Dankomys) seem to be ablc to 

includc partially vegetable matter in their dict, and tho whole 

tribc can be characterized as a group of mainly insoctivorous 

small prcdators. They are only occasionally dwcllors of thc 

fringcs of the mountain forcsts, be~ng mostly inhabitants of 

open land, high Andcan vallcys and paramos, and low land scrub 
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~nd grassy prairics .and savannas. It must be pointcd out that 

thcy cannot be charactcrizcd as "pastoral" in a rcsourcc zono 

scnse, but only in an cnvironmental sensc. In the grass lands 

they play thc role of small prcdators of .arthropods and other 

small invertebrates (In south east Buenos Aires Provincc, I 

found that the stomach contcnts of Akodon azarac and Oxymycterus 

'Tufus included larvae and imagos of insects of several kinds, 

myriapods and snails, and almost nothing of green matter). By 
.. 

the anatomy of its digestive organs and its known diet, 

·Oxrmy~terus is a specialized insect and meat eatcr of a terrest

rial, cursorial life. Notiomys, Chelemys and Blarinomys are 

fossorial insect-eaters, and they reprcscnt the invasion of a 

particular adaptive zone apparently no previously exploited by 

any group of South American placenta! mammals (the fossil 

Necrolestes, allegedly a metatherian, seem to have been a fossor

ial insectivorous ma~mal), but which in other continents is ex

ploited by the moles (Talpidae) and the goldcn moles (Chrysochlo

ridae). In the overall picture, the akodontine radiation seems 

to representa further narrowing and specialization of the 

inscctivorous characteristics of the Oryzomyini. 

In general morphology, the ·.Akodontini can be 

thought of as direct derivatives from the oryzomyine stem. Their 

extensivo diversification, and the fact that at least two of thc 

living genera and one fossil genus. are prcscnt in the Upper 

Plioceno, would indicate at lcast an Early Plioccne differentia" 

tion. Thc scarcity of relictual monotypic forros, and thc ad

vanccd polytypy of most of the living genera, subgcncra and 

spccics, can be takcn as an ~.indica tion tha t the process of 

divcrsification of the tribe is still on a vcry active stagc; 
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llowcvcr, if thc Phyllotini are akodontine derivativos, as it 

sccms likcly, and givcn tl1e advanccd stagc of cvolution of thc 

two known Uppcr Plioccne forms of Phyllotis, thc splitting of 
( ' . 

thc phyllotines from thc akodontinc stock can be infcrrcd as 
. 

not being younger than thc carlymost Plioccne or late Uppcr 

Mioccnc, This obligcs us to postulatc an carlier date, probably 

in the Upper Mioceno, for the differentiation of thc akodon

tincs. It is not impossiblc, howcver, that akodontines and 

phyllotines could both have been derived from a common anccstor 

by Early Plioceno or Late Mioccne times. 

The phyllotines are more typically pastoral than 

the akodontines, both in their environmental prcfcrcnces and 

in having an increasingly vcgctarian dict. Primitive phyllo

tines as'Calomys and Zyg9donFº~Y~. (if the latter is truly a 

phyllotine), are clase to Akodon and Bolomys in molar pattern 

and general adaptive typc, and they can be considcred at thc 

stage of early akodontine descendants which started to include 

plant food in their diets. Phyllotis shows a more advanced 

trcnd in the same direction, but the species of Andinomys, 

Euncornys and Chinchillula have already attained a progressive 

adaptation as plant eatcrs. The wholc phyllotine radiation 

can be conceived asan increasing invasion of thc herbivorous 

rcsourcc zonc in thc subtropical and ternperatc, grassy or brushy 

and xerophytic mountain valleys and uplands, low land scrub 

and grassy prairics and rocklands~ Wc havo secn that the 

Sigmodontini are also plant catcrs. Their genera can be com

pared to the more advanced phyllotincs as vcgetarian spocialists. 

Thcrcíorc, a ccrtain amount of compctition would havo occurrcd 

bctwccn membcrs of thc two tribcs if they had cvolvcd in the 

samc arcas. Actually, ·Sigmodon is now living in tho sarne 

5 
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savannas of Colombia,and Venezuela whcre Zygodontomys ocurrs, 
e , e , , 

and Rcithrodon and--Ncotomys share arcas with diffcrcnt phyllo

tinc genera~ However, the main centres of radiation of thc 

two tribes are likely to havo bccn quite separate, and probably 

the main evcnts of their radiation occurrcd at diffcrent gco~ 

logical times, In fact, I believe that therc is a strong suggcst· 

ion that akodontines and phyllotincs evolved much later than 

the sigmodonts in a central Añdean region. I have suggested 

(in Bianchi et al., 1971: 733) that the geographical centre of 

differentiation of Akodon and most of the akodontine radiation 

occurrcd in the Andes of southern Perú 1 the Bolivian Plateaµ 

and the Andes of northern Argentina. The same area can be 
1 

thought of as the centre of the radiation of the phyllotincs, 

as they, as do the akodontines, show the higher numbor of taxa 

in this general area. 

The Scapteromyini can be traced back directly 

to the oryzomyines by molar and cranial characters. Their two 

living genera, thougl1 they are taxonomically closely relatcd, 

show very diffcrent adaptations: insectivorous water dwellers 

(Scaptc~omys) and herbivorous fossorial forms (Kunsia). The 

tirning of scparation of the Scaptcromyini from the Oryzornyini 

is likcly not to havc becn very old. Scapteromys is alrcady 

rcprcscnted in the Early Pleistocene, which indicates that the 

tribe must have originated not latcr than the Uppcr Plioccnc. 

An carlier time is improbable, in vicw of its small taxonomic 

divcrsification. 

To summarize~ it must be pointed out that our 

argumcnt led us to cmphasize tha role of the Andean rangc in 

~ thc cvolution of the South American cricetids, and to visual

ize at lcast two rnajor cpisodcs in thcir diversification: un 
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carly radiation of the gcncralized sylvan omnivorous-inscct

ivorous oryzomyincs and their vcgctarian (Sigmodontini), ich

thyvorous (Ichthyomyini), and probably also insectivorous 

(Wicdomyini) dcsccndants, anda later radiation of an inscct

ivorous branch (Akodontini) and nn increasingly herbivorous 

branch (Phyllotini). The first episodc took probably place 

by Early Miocene times in the northern Andean rcgion and the 

neighbouring low lands, and the second developed since thc 

latest Miocene or earliest Plioceno from a central Andean geno

centre. A later and third minor radiation would be rcprcsented 

by the Scapteromyini. 

9.2, Ancestral group and its geographic origin. 

It has been generally accepted that the South 

American cricctids took their origin from a North American 

cricetid stock (Simpson, 1950; Hooper, 1949; Hershkovitz, 1962, 

1966b, 1969; Vorontzov, 1960, 1968; Patterson and Pacual, 1968). 

This hypothesis appears as imposed by geographical rcasons and 

by its agreement with the ovcrall pattern of faunal relation

ships of the South American mammals. It looked so obvious and 

sound that no other alternativo was so far suggested. I shall 

describe it, but not without pointing out that an alternative 

is also plausible. 

We rnust start by recognizing that whatever the 

likelihood of the hypothesis of ultirnate origin' in North Arncrica, 

it cannot be taken as a fully corroborated piecc of scicntific 

conclusion until an unequivocal ancestral taxon is identified 

in the North American fossil record. :.Ahd we must agrec that 

such a taxon has not until now becn found, nor cvcn carcfully 

lookcd for. 

As wc have concluded in Scction 4, the ovcrwhclm-

; 
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ing majority of·thc South American Cricctidac, thc Sigmodon

tinae, bclong to a distinct group at thc subfamily lcvcl as 

rcgards thc majority of the living North American cricctids, 

the Peromiscinae, The latter are likely. to have dcrived from 

a Copemys-like ancestor by Mioceno times, and this anccstor is 

probably itself derived from early Miocene Eurasiatic criceto

dontines. By the Oligocene and the early and middle Mioceno, 

the North American cricetids belonged also to thc subfamily 

Cricetodontinae (Eumys, Paracricetodon, Scottimys, Leidymys, s 

Schaubeomys, Paciculus). Therefore, on the framework of the 

North American origin hypothesis, the Sigmodontinac should be 

derived either·from the Oligo-Miocene cricetodontines or from 

the Miocene-Pliocene peromiscines. 

The second alternative is unlikely. The pcro

miscines show derived charactcr-statcs in thc morphology of 

the glans pcnis, the baculum and thc accessory male reproductive 

glands. Thc wide-spread occurrence in them of thcse progressive 

fcaturcs suggests that they were already present in the gen

ctic constitution of the original peromiscinc stock. Moreover, 

many of the known fossil Mio-Pliocene peromiscinc genera are 

closcly connected to the ancestry of North American living 

genera of simple penis type, Copemys to Pcromyscus and Baiomys, 

Miochomys to Onychomys, Pliotomodon to Neotoma, etc, (Clark, 

Dawson and Wook, 1964; Alker, 1967). The Sigmodontinae could 

not be dcsccndants of any of thcsc lineagcs. All sigmodontines 

are more primitivc in male roproductivc organs, and with the 

oxccption of the advanccd pastoral forms, most of thcm, pnrtic

ularly thc oryzomyincs, are more primitivo in molar mprphology. 

The rcccntly described Early Plioccnc genera Trogomys nnd 
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,Gnomomys (Wilson, 1968), and thc Late Plioceno Simmctrodonto

mys and Macrognathomys are not so clearly connected with 

living North American genera, but thcy are also too advanccd 

in cvolution to be considercd ancestors. of the more primitivc 

sigmodontines. In fact, this ancestor should be a genus poss

cssing brachyodont molars with persistent mcsolophs and rncso

lophids, and should be pre-peromiscine in having a complcx

typc penis anda full battcry of male reproductive glands. It 

is not cxcluded that sorne of the early forms of Copcmys could 

fulfil these ~onditions, and they actua11y satisfied the re

quircmcnts of chcek tceth morphology. It is reasonablc to 

assume that if Copemys is an ancestral peromiscine, the charac

tcrs of this subfamily developed gradually from the carly 

Copcmys of the middle Miocene, and therefore, that at the 

starting point of this lineage, the ancestral Copemys could 

still retain a primitive typc of penis and reproductivo glands, 

boing therofore compatible with the requirements of a sigmo

dontine ancestor. But such a Copemys would not be technically 

a pcromiscine; Thercfore, the Mioccne and Plioceno pcro

miscines must be dispcnsed of as plausible ancestors of the 

South American sigmodontine cricetids. 

The other alternativo is favoured by the fact 

that the Cricctodontinae are comparable in molar morphology 

to thc ancestral oryzomyine sigmodontines, and by the infer

cncc that thcy should havc possessed a complex-type pcnis and 

a complete set of reproductivo glands. Nccdless to say, thc 

charactcristics of the reproductivo organs are not known in 

this fossil group, but it is rcasonablc to condlude that if 

the comparativo anatomy tells us that the early muroids should 

; 

. ~ 
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,possess such charactcrs (Hoopcr and Mus ser, 1964; Ara tn, 

1964), and if the palacontology tells us that tho Cricctodon· 

tinae are the carliest and thc more primitivo muroids, thcy 

should possess complex penes anda complete numbcr of malc 

glands. 

However, it is not casy to point to a North 

American cricetodontine which could be considercd an undoubted 

sigmodontine ancestor. The most common Oligoceno cricctid of 

North America, and at any rate, the rnost common North American 

Oligocene rodent, is obviously the cricetodontine Eumys (Wood, 

1937; Alker, 1966, 1967). Although primitive in molar pattern, 

Eumys is rather specialized in cranial morphology, showing a 

heavily built skull anda deep and strong lower jaw. These 

characters are indicativo of masticatory spccializations that 

went well beyond the primitive masticatory apparatus of other 

cricetodontinos (Vorontzov, 1967) and of thc more generalized 

sigmodontines. Eumys is likely to representa dead·lino in ) 

cricetid evolution. Other Oligoceno and Mioceno North American 

cricetodontines (Leidymys, Scottimys, Schaubeomys, Paciculus) 

are still poorly known, and from their known features, they 

sccm to havo evolved divergently in molar structure from the 

gcneralized requirernents of a sigmodontinc anccstor. The 

Oligo-Miocene North American representativos of Paracricetodon 

(Alker, 1967, 1968), still poorly known, are unlikcly to make 

botter candidates for this ancestry. At least, this genus 

shows a primitivo molar pattorn compatible with oryzomyinc 

ancestry, and it docs not show any critical specialization 

which may preclude that possibility. Moreover, if Alkcr is 

right in placing Cotimus alikae (Black, 1961) in Paracricetodon, 

this gcnus would have hada long biochron in North Arncrica, 
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going from thc Oligoccne to thc Late Mioceno or Lowcr Plio

ceno. During this long span, it is not unlikely that sorne 

Paracricetodon-like derivativo would have the chance to mi

grate to South America and to start there the sigmodontine 

radiation. As we have already discussed and shall discuss 

further later, the pattern of diversification of the Sigmo

dontinae suggests an old establishment of this subfamily in 

South America, and the starting time of their radiation could 

hardly be thought of as later than the early Miocene. On this 

ground, a Paracricetodon-like ancestry is more likely than a 

Copemys·like one, and the former has the advantage of not 

being directly connected with the peromiscine trend. 

In any case, to assess that a Paracricetodon~ 

like North American cricetodontine might be postulated as a 

sigmodontine ultirnate ancestor, does not mean that we have 

unequivocally individualized this ancestor. We must be clcar 

that at thc present stage of the knowledge of the evolutionary 

history of the New World Cricetidae, well established ancestor

desccndant sequence are not yet assessable. What is irnportant 

hcre is that we have found that the hypothesis of an ultimatc 

origin of the Sigrnodontinae in North Amcrica is compatible 

with the presence in that continent at the right time of a 

potentially ancestral taxon. 

A secondary pr,oblem which has been posed in the 

litcraturc is whether the ancestral stock of the South 

American cricetids would be of dircct North American origin, 

or of ultimate North American, but direct Middle American 

origin. Hershkovitz (1966b, 1969) has rcccntly advocated the 

latter alternative. This is related to the idea of Middle 

Amcrica asan independent and rather isolated centre of faunal 
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,differentiation,, scparatcd both from South and from North 

America by seaways during most of thc Tertiary (scc Hooper, 

1949 : 72-73; Darlington, 1957 : 279-286). The palaeonto

logical evidence is, howevcr, in full ~ontradiction with this 

idea, and there is no goclogical evidence of a northern sea

way separating Middle America from North America in the Ter

tiary (see Patterson and Pascual, 1968 : 414). Contrariwise, 

all the evidencc leads conclusively to demonstrate that Middle 

America was a tropical peninsula of North America, anda part 

of the Nearctic biogeographic region until the end of the 

Pliocene. Therefáre, and at least as regards thc possible 

distinction of North and Middle America as separate arcas of 

potential origin of the sigmodontine ancestors, the posed 

problem is .irrelevant. A more lcgitimate problem would be 

whether these ancestors evolved in temperate or in southern 

tropical arcas of North America. Here again, the question 

only has a sense if the degree of ancestry is qualified. An 

ultimate North American sigmodontine ancestor was quite pro

bably boreal, but an immediate ancestor is more likely to 

have been an inhabitant of thc tropical Middle American North 

American pcninsula, both by greater geographic proximity and 

by the tropical and sylvan character of the primitivo oryzo

myine sigmodontines. 

But at this stage of still imprecise under

standing, the speculative reasoning allows us to state an

other hypothesis, alternativc to the North American origin. 

If thc South American cricetids took their origin from an 

immigrant stock, whatever its geographical origin, it must 

be taken for granted that this stock should have rcached the 

continent crossing an oceanic water barrier. Thc Palaeo-
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gcography and Palaeobiogeorgaphy of South Amorica are conclu

sivo in indicating that this contincnt was dcprivcd of dircct 

land connections, cither with North America or with other 

contincnts, from the carly Cenozoic to.the Plio-Pleistocenc 

boundary (Simpson, 1950, 1962; Harrington,· 1962; Reig, 1968; 

Patterson and Pascual, 1968). Thereforc, it may be considered 

if a continental area other than North America could also 

serve as a probable geographic source of the rafting ancestral 

stock of the Sigmodontinae. Cricetodontines potentially 

ancestots· of the sigmodontines are known in the Oligo-Miocene 

of Europe and Asia. Howevcr, these continents are too far 

apart from South America, anda direct origin thcre must be 

considered as highly improbable. Australia must also be 

clearly ruled out for the same reason, but also by the strong

er argument that it was not inha~ited during the Cenozoic by 

any sort of rodent. There remains Africa, a continent which 

has becn postulated by various authors as the probable place 

of origin of sucn typical South American groups of mammals 

as the caviomorph rodents and the ceboid monkeys (see dis

cussion in Reigm· 1968). 

As I have mentioned in Scction 4, Africa 

was the theatre of an intcnsive cricctid radiation of its own. 

The pattern of divcrsification of the African cricetids 

suggests an early establishment of the family there, and der

ivation from a hypothctical cricctodontine stock which cnter

cd this continent by Oligoceno times (Lavocat, 1959). If 

the cricetodontines were living in Africa in the Oligoconc 

or early Mioccnc, as it seems probable, although not dcmon

started by the fossil record (Cooke, 1968), they could have 
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~cachcd S0utl1 Amcrica by transatlantic ovcr-sea transportation, 

in the same way that the caviomorphs and ccboids might have 

done. For such accidental arrivals, the present distancc be

tween the coasts of Africa and South Amcrica, evcn at thoir 

closest point~ appcars as a great handicap, turning extremely 

low thc probability of a successful over-sea rafting coloniza

tion. However, it must bet taken into account that the modern 

palaeogeographic theorizing based on plato tcctonics (see 

Tarling and Tarling, 1971) takes fer granted a Mesozoic connect

ion between Africa and South America, a gradual separation of 

tho two contincnts from the Cretaceous to the present (Myers, 

1967), anda steady spreading of the intervening sea floor. 

Andez and Moore (1970) havc recently calculated that the sea

floor spreading rate in the northern south Atlantic was of 1.6 

to 2.0 cm per year. It is significant that Maxwell et al. 

(1970) arrived ata similar estimate, concluding that the spread

ing continued in the south Atlantic at essentially a constant 

rate of 2.0 cms per year in the past 67 million ycars. On the 

basis of these data, Keast (1972) estimated that the coast of 

Africa and South America at the place of their closest dis

tancc, amy have becn by Oligocene times only 400 Kms apart. 

This is nota great distincc, and the probability of a succcss

ful accidental dispersa! then is obviously much higher than 

under the prescnt conditions. A ~imilar argument is hcld by 

Lavocat (1969) to support the African origin of the caviomorphs. 

Thercfore, the hypothcsis of an origin of the 

Sigmodontinae from án African cricetodontine anccstor emerges 

as a plausible one, though not necessarily as a better alterna

tive to the North American origin hypothesis. The fate of 
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cithcr of them wilJ be dictatcd by ncw cvidencc to be obtaincd 

in thc futurc, mainly from the fossil record. But at tho prc

sont statc of knowlcdgc, origin from a North American anccstor 

is better supported by the actual occurrcnce in North Amcrica 

of a poten tial anees tral group, and by t.he broadly accep ted 

pattcrn of biogeographic relations of the South American mammals. 

Additionally, the postulated place of the sigmodontine early 

radiation in northwestern South America, is in better agreement 

with the idea of a North American, rather than an African 

origin. 

9.3. The anitguity of the South American cricetids. 

The problem here to analyse is whether the 

South American cricetids are part of Simpson's third faunal 

stratum (an immigrant group of taxa of Neartic origin which 

invaded South America from the late Pliocene onwards, called 

by Reig, 1957, Plio-Pleistocene coenochron) of the history of 

thc South American mammal faunas, or descendants of waif emi

grant stock which entered this continent much earlier than the 

Upper Pliocene (Simpson's Stratum II). The qucstion must be 

divided into two different ones, as the South American cricotids 

belong to two distinct taxonomic groups; thc Sigmodontinae and 

thc Poromiscineae. The latter are only represented by two or 

thrcc species in South America, of a marginal distribution, 

and differentiated only at the subspccies level from thoir 

northern relatives. They are almost surely relatively fairly 

rccent invaders, as advocated by Hershkovitz (1966b, 1969). 

Thc Sigmodontinae, with their outstanding endemic divcrsifica

tion rcaching the tribal lcvel, and their distribution over 

almost all thc surfacc of thc continent, makc a quite diffcrcnt 
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~ase. It may be agreed that for most practica! purposcs, in 

the treatment of this topic. by the various authors, thc sigmo

dontines wcre undcr discussion. 

As already notcd, an ol~·establishcd vicw rc

cently restatcd by Vorontzov (1960, 1968) and Patterson and 

Pascual {1968), advocates the late Plioceno arrival of the sig

modontines into South Amcrica as part of thc massive invasion 

of Neartic mammals which impinged southward after the establish

ment of the Central American land bridge. The main argument 

in support of this view is the absence of cricetids in the 

fossil mammalian fuanas of South American earlier than the 

upper Pliocene. Recently, Hershkovitz (1966b, 1969) offered 

the alternative hypothesis of an earlier arrival, by Miocene 

times, of the ancestors of this group of rodents, which used 

rafting. The probable early separation of the sigmodontines 

and pcromiscines, and the high degree of endenmism and diversi

fication of the former in South America, are the main argu

ments in support of this view. 

The advocats of the Late Pliocene arrival hy

pothesis cope with the problem of the high degrec Óf diversi

fication of the sigmodontines by claiming either an accelera

tion of the rate of evolution in the rapid occupation of thc 

abundant empty adaptive zoncs in the newly invadcd areas, 

(Vorontzov, 1960; Hooper, 1949); or that much of thc early di

vcrsification of the gioup, and the origin of thcir genera 

occurred in a postulated North American homeland, whcreas the 

genera arriving at South America underwent not much more than 

an intensivo process of speciation (Patterson and Pascual, 

1968) • 
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Thc acceleration of the evolutionary ratc 

ncccssary to diffcrcntiate 41 genera and more than 180 spccics, 

not to mention thc unknown number of extinct genera antl 

species, must have bcen indeed exceptionally rapid. Exccpt

ional to thc extent that it could hardly be cquatcd with the 

most rapid rates known in mammals. The only comparable case 

might be the evolution of the Arvicolidae (see Repening, 1968). 

But here the involved geological time span is longer, and the 

diversification was accomplished on a geographically much more 

extensive and diverse area (it occurred in the whole Holarc

tica). In any case, the supporters of a rapid evolutionary 

rate had in mind that the process was triggered by the occupa

tion of empty niches and the wealth of opportunities in the 

invaded areas. The image of South America as a continent en

dowed with a plentiful of unexploited resources, and offering 

cxceptional opportunities to the newcomers may be a fancy 

fiction herited from the times of the conquistadores, but it 

does not seem to match with biological facts and theoretical 

reasoning. Actually, most of the niches the sigmodontines 

occupied during their radiation in South America were not 

cmpty evolutionary spaced. The tcrrestrial and arboreal in

scctivorous nichos wcre already occupied by small didelphids 

and coenolestids; the various availablc nichos far small-sized 

hcrbivores were already occupied.by octodontindas, cchimids 

and other caviomorph rodents, small notoungulatcs and sorne 

mctatherians. Apparently, the subtcrrancan inscctivorous 

nicho was the only "empty" ádáptive zonc exploited by thc cri

cctids in South America, and they did so only as a minor part 

of their whole radiation. Thcreforc, Ido not bclievc that 
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thc cvolution of thc sigrnodontines has bccn favoured by 

special ccological opportunities, It is more likcly that this 

proccss took place throughout a steady adjustmcnt to ne adapt

ive zones as it is thc usual case in thc expansion of invading 

groups. 

Pattcrson and Pascual escape thc difficulty of 

postulating an extrernely rapid evolution by claiming that thc 

Sigmodontinae only diversified in South America at thc species 

level, and that the genera originated in Tropical North Arnerica 

(they admit, however, that a few genera may have originated in 

South America). They base this conclusion on a sweeping ·analy

sis of the distribution of the "simple penis" and "complex 

penis" cricetids which suggested that the former were predorn

inantly tropical, "but with Andean elements" (1968: 444). 

Therefore, their genera should have siversified in tropical 

North America to expand into South America after the Panamian 

land connection emerged, which provided to thc arriving genera 

"with an escape hatch and well as a gateway to a great evolu-
. . 

tionary opportunity" (op. cit.: 444). As noted above, the 

idea of special evolutionary opportunities is unable to stand 

a critical analysis. But more important, the whole srgument 

of the tropical origin of the South American cricetid genera 

does not match with the known facts of their distribution. In 

fact, the Sigmodontinae are quite probably tropical in origin 

and there was the place of their first radiation, but this 

only holds for a part of the genera and the tribes. As dis

cussed above, it holds for the Oryzomyini, and probably also 

far the Sogmodontini, the Ichthyomyini and the Wicdomyini. 

But thc whole Akodontini and Phyllotini are quite probably 
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. subtropical to ~cmpcrate Andcan in origin. For thesc two 

tribes thc idea of a tropical North American origin of thc 

genera is in full contradiction with their main pattern of 

distribution and adaptation. Thercfore, even if wc provision

ally admit that origin for the first set of genera, wc should 

have to admitan autochthonous origin of about half the num

ber of the known living genera oí complex-pcnis cricctids oí 

South America, and geological time should havc to be conceded 

for their local differentiation. Consequently, the hypothesis 

of the acceleration of the evolutionary rate should be re

establishcd if an upper Pliocene time of entrance is still 

maintained. But the very origin oí oryzomyines, ichthyomy

ines and sigmodonts in tropical North America is inconsistent 

with the known facts of diversity, distribution and fossil 

record. The north Andean belt is the area of majar diversifi

cation of the ancestral oryzomyine group, and there is no 

reason to believe that the genera of this group originated 

elsewhere. Fossil oryzomyines are not known in the Pleisto

cene deposits of Mexico and Central America, which show pero

miscine fossil forms. The occurrencc of Sigmodon in the Late 

Pliocene and Pleistocene, and or Oryzomys in the Pleistocene 

of thc Unitcs States is better explained by migration from 

South to Notth Ame.rica than as a proof of the North American 

origin of thesc genera. This iqca does not match the neccss

ary timing and the pattern of relationships and diversity of 

thc corresponding tribes. The idea of the tropical North 

American origin of the genera of the South American cricctids 

must be considercd an ad hoc hypothesis unwarrantcd by the 

known facts and reasonable inferencc. This being thc case~ 
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.the only way to maintain thc uppcr Plioccne arrival of the 

Sigmodontinac to South Amcrica, is to acccpt a partic~larly 

high rate of cvolution. 

There is a way to tes~ thc hypothcsis of an 

upper fliocene arrival anda speedy autochthonous diversifi

cation. If we accept this hypothesis we must prcdict that 

the fossil sigmosontines occurring in Uppcr Pliocenc dcposits 

of South America must oc prirnitive and generalized forms, 

and that a steady progression and increasing taxonomic diver

gencc would be observed in the successive Pleistocene faunules~ 

In fact, the palaeontological evidence is in complete contra

diction with this prediction. As wc have already notcd, the 

earlymost South American cricetids found in the fossil record 

are the Monteherrnosian species Phyllotis (Auliscomys) formosus 

and Bolomys bonapartei, Each of them is comparable in degrec 

of evolution to advanccd living representatives of the phyllo

tines and akodontines, respectively. The more extensive 

faunule of the overlying late Pliocene Chapadrnalal beds, 

yielded a living species of the sigmodonts (Reithrodon auritus)~ 

an advanced phyllotine (Phyllotis (Graomys) dorae) and two 

akodontines: one progrcssive fossil genus and species 

(Dankornys sirnpsoni) anda fossil species of the subgenus 

Abrothrix (A. kermaCki) close to the living~. longipilis. 

Thus, the fossil record indicatcs that by the Upper Plioceno 

three progressive tribes of the Sigmodontinae, represented by 

living genera and aubgenera, and cven by a·living species, 

wcre alrcady in cxistence. Nothing like a primitive central 

stock has evor bcen found at what would on thc hypothcsis of 

an Upper Plioceno arrival be thc very beginning of the di-
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vcrsification of this taxon. And latcr, in thc carly Ploisto

ccne, the faunal changos obscrved in the succceding strata 

/ point more to changes in the arca of distribution of thc intcr-

..,,,-- vcning taxa than to a gradual devclopment and progressive di

vcrsification of an ancestral stock. Most of the specics of 

the middle Pleistocene, and all those of the uppcr Pleistocene, 

are inseparable from the living oncs, which contradicts thc 

idea of rapid rates of species formation. 

I believe that the flat disagrecment of the 

prcsiction discussed above with the facts dooms the hypothesis 

undcr scrutiny. On the contrary, in kecping with the unlikeli

hood of extremely rapid evolutionary rates and specially favour

ablo evolutionary opportunities already discussed; we must con

elude that the fossil record does not represent the actual 

antiquity of the Sigmodontinae in South Amcrica, and that their 

ancestral stock must have reaches this continent in Early 

Miocene ot Late Oligoceno times. This dating is in rough agree

rnent with Hershkovitz' Miocene proposal. Our arguments led 

us to arrive to a closer approximation, 

In Section 9-1 we had concluded that the in~ 

fcrred evolutionary pattern of the diversity of the Sigmodontini 

suggested that this tribe scparated from the Oryzomyini at 

lcast in the Middle Miocene, and that the separation of the 

Phyllotini and Akodontini probably occurred at the late Miocene 

or early Pliocene. Therefore, the oarly beginning of the di~ 

vorsification of thc Oryzomyini, would havo boen an ovcnt that 

occurrcd from the latest Oligoccnc to the earlymost Mioceno. 

Thesc datings providc enough time for the diversification of 

thc subfamily to have occurrcd, avoiding thc involcation to 

.... 
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,thc ad~hoc conjecture of an extreme accclcration of thc 

cvolutionary process. 

The qucstion arises, however, why the cricetines 

are not prcsent in the rich faunas of thc Mioccnc and carly 

and middle Plioceno of Argentina. In opposition to Hcrshkovitz' 

claim of a Mioccne antiquity, .Patterson and Pascual rcply that 

the fossil record contradicts this: ''Had something like 

' 'Oryz·omys inhabi ted South America in the Mioceno, cricetines 

(Sigmodontinae) would have appcared in deposits of that age and 

later •• " (1968: 444). We add that this may be probable, but 

that it is not mandatory in view of the inherent incomplctcness 

of the fossil record, and that fossils can only be expected to 

be found in the area where sigmodontines were living at the 

time, which was by no means the whole territory of South 

America. We have concluded that the main areas of evolution 

of the Sigmodontinae were first the northern, and later the 

central Andes. If this suggestion is right, the occupation of 

the low lands was a later evcnt. It can be conjectured that 

therc was at first spreading over the savannas of Colombia 

and Venezuela and the Amazonian basin in the early burst of 

thc Oryzomyini and their suggested immediate pastoral descend~ 

ants. This eatlt stock could have ~pread to more southern low

lands later. From the central Andes, the akodontincs and 

phyllotines spread mainly to the south following the Andcan 

axis, to invade from there the Chacoan region, the Pampean 

plains and the Patagonian tablelands, probably in that order. 

Thcrcfore, even when the cricetids were present in the Miocene 

and early to middle Plioceno at their main arcas of diffcrcntia

tion in the northern and central Andes and their vicinity, 
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.thcy would not havc rcachcd until latcr more southorn latit

udes through thc Andes, and thcy would have invadcd thc low· 

lands of the southern cone of South Amcrica evcn latcr still. 

This explains why thc cricctids are not.prcscnt in thc rich 

mammal bearing deposits of the Miocone of Patagonia, the Early 

and Middle Pliocene of the Pampean region, and also of the 

Lower Middle Pliocene of Catamarca, San Juan and Mendoza. 

Moreover, it must be stressed that knowledge of Miocene and 

Pliocene fossiliferous mammal deposits is almost nil in thc 

critica! areas of Bolivia, Perú, Ecuador and southern Colombia. 

There is a rich mammal bearing deposit in northern Colombia 

in La Venta, and cricetids have not been described from it. 

This is unexpected for our hypothesis, which would be nicely 

confirmed if mice occurred in La Venta fauna. But it is far 

from being affected by this lack of confirmation, as cricetids 

could be lacking in La Venta by absence of specialized collect

ions, difficulty of preservation under particular taphonomic 

conditions, or sheer local absence at the time of the deposi

tion of the sediments by ecological or microgcographic reasons. 

Patterson and Pascual raised two other object

ions to Hershkovitz's hypothesis of a Miocene arrival. If the 

cricetids had inhabited South America in the Miocene and later, 

''the caviomorphs would not have had things all their own way 

during the later Tertiary, and cricetine radiation on the con

tincnt would surelt have gone beyond the generic group stage" 

(1968: 444). The suggestion that the late Tertiary evolution 

of the caviomorphs could have becn hamperod if the cricetids 

would have been prescnt in thc same times in South America, 

involves thc presuposition of competence and displaccment be-
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twccn the two groups of rodcnts. This is not supportcd by 

thc cxamination of the living fauna, which provcs that cavio

morphs of differcnt families, and differcnt kinds of sigmo

dontines coexist succcssfully undcr the.most differcnt cnviron

mental conditions. Moreover, the possibility of ccological 

incompatibility betwecn the two groups was disregarded by 

Patterson and Pascual in a previous passage of the same papcr, 

where they stressed the idea that the cricetids did not affect 

seriously the other families of rodents in South Amcrica, 

being predominantly "insinuators'' that is to say, a kind of 

immigrant elcment able to move into the gap and chinks of the 

fauna of the penetrated arca, rather than a better adapted com

petitor group acle to displace the old-established ecologic

ally rclatcd forms (op. cit. :442, 443). As regards the re" 

maining objection, Patterson and Pascual had probably in mind 

the diversification of the Caviomorpha in different families 

and superfamilics from the late Oligocene ahcad. But it is 

wcll known that the rates of morphological and taxonomical 

evolution differ from group to group of organisms. If compared 

to thc diversification attained by the Didelphinac sincc the 

Late Crctaceous, the Sigmodontinae could be postulated as being 

even older than these marsupials, which is obviously absurd. 

Moreover, the degree of diversification attained by the Sig~ 

modontinae in South America is in good kceping with thc rates 

known in other members of the samc group of rodents. The sig

modontine divcrsification, for instancc, is greatcr than the 

onc rcachcd by the Peromiscinae, which are known to have start

ed their splitting in the uppcr Miocene. In opposition to 

Patterson and Pascual, I would say that the degrce of divcrsi-
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fication attaincd by thc South American cricctids, is nota 

handicap, but supports thc idea oían carly Mioceno antiquity 

of thosc rodents in that continent. 

Thcrcfore, all the arguments led to support 

thc hypothesis of an old establishment and of an autochthonous 

divcrsification of the Sigmodontinae, from a late Oligoceno 

or early Mioccne immigrant stock, probably of North American 

origin. 
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10. CONCLUSIONS, 

In Sections 4, 7 and 8 wc have dcalt with an 

analysis of the systematic, palacontological and biostrati

graphic evidence bcaring upon the problems of the cvolutionary 

history of the South American cricetids as statcd in Scction 

2. Sections 5 and 6 were necessary to elucitadate matters 

óf nomenclature, method and geochronological timo-scale 

previous to this analysis. Finally, in Section 9 we havo dis

cussed the analyzed data and previous interpretations, to 
. . 

arrivc to a general cxplanation of the majar evcnts of the 

evolutionary history of the Sigmodontinae. We included in 

this explanation a testing of the opposing views on the origin 

and antiquity of these rodents, but we also attempted a more 

detailed account of the main aspects of the process. It is 

time no~ to summaruze our conclusions. 

The discussion of the majar classification of 

the muroids and of the place of the South American cricetids 

in the systcm of this supcrfamily, led us to a reassessment 

of the hierarchical ranking of the various groups of the 

Cricetidae. It was concluded that the typical South American 

cricetids belong to a subfamily of their own, the Sigmodontinae. 

This subfamily is clearly distinct as regards thcir North 

American relatives (the Pcromiscinae), the Eurasiatic cricet

tids (the Cricetinae) and the Oligo-Miocene fossil Cricetodon

tinac. The Sigmodontinae are diversificd in the living South 

American fauna in fourty-one genera and about 186 species. 

The pattcrn of relationships among their genera leads to their 

grouping in seven different distinct and cohesive tribes, cach 

of which is postulatcd as a monophyletic group which experienc-
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cd a particular radiation in tnc cxploitation of a givcn main 

rcsourcc zonc. 

Thc data of thc comparative anatomy, the com

parison with known phylogenies in othcr.cricctids, and infcr

cnces from thc ecological and evolutionary body of theory, 

suggest a main pattern of evolution within thé Sigmodontinae. 

This is likely to have started from gencralized, ecologically 

plastic, omnivorous~insectivorous forest dwellers with brachy

odont and buno~lophodont molars. The Oryzomyines are the group 

involved here. From the oryzomyines. the evolution proceeded 

to more progrcssive forms which resulted of a more specialized 

exploitation of various resource zones: small terrestrial in

sectivorous predators and subterrancan. insectivorous inhabit

ants of pstor.al habitats (Akodontini), aquatic, fish-eating 

forest dwellers (Ichthyomyini), small to medium sized pastoral 

herbivores (Sigmodontini), or omnivorous~herbivorous to fully 

herbivorous inhabitants of pastoral habitats (Phyllotini). The 

Scapteromyini represent both the semiaquatic insectivorous 

·csc·áptcromys) and the fossorial-herbivorous (Kunsia) adaptations. 

Members of thc here proposed new tribc Wiedomyini aro still 

poorly known in adaptive type, but they seem to representan 

carly inscctivorous radiation. 

The pattern of distribution and diversity of the 

various tribes suggests that thc evolution of the subfamily was 

a stepwise process, both in time and in space. The generalized 

oryzomyines were the ancestral group of the wholc radiation, 

and at the same time their evolution is still ata flourishing 

stage, as dcmonstrated by thc high number of living spccies. 

The Sigmodontini, the Ichthyomyini, and probably also the 
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. Wicdomyini, are l_ikcly to havc bccn carly oífshoots oí thc 

oryzomyinc stcm. Thesc íour tribcs rcprcsent an carly and 

pcrvasive radiation, which the data of thc present distribu

tion suggcst to have takne place from a north Andean geno

centre. The Sigmodontini have been the first pastoral and 

fully herbivorous South American cricctids, and thc advanccd 

distinctiveness of their four known genera, togethcr with the 

known antiquity of two of them, is taken asan indication that 

they were more flourishing and divcrse in the past. The 

Akodontin and the Phyllotini show a prcsent distribution 

suggestive of diversification from a central Andean genocentrc. 

The former are quite likely direct oryzomyine derivativcs, 

which evolved as more specialized insectivores. The latter 

quite probably took their origin from the Akodontini, or 

they might have shared with them a common oryzomyine ancestor, 

evolving as increasingly herbivorous forms. This two more · 

advanced and grcatly polytypic tribed are postulated to re

presenta second and more southern Andcan radiation which 

is still on an ongoing stage. The Scapteromyini are likely 

to rppresent a later and minor radiation oí their own, pro

bably from a Chacoan or Pampean genocentre. 

Although an undoubted ancestral stock has 

not yet becn fully individualized, thc still inconclusivc 

available evidence bolsters the hypothesis that thc ancestry 

of the Sigmodontinae is to pe sought among the Oligocene 

Cricetodontinae of North America. An unspecializcd criceto

dontine as Paracricetodon, could have bccome a potential 

ancestral Sigmodontinae in thc trpoical forcsts of southcrn 

North America, and it might have rcachcd the north western 
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coasts of South Amcrica by over water dispcrsal. Thc altcr

nativc hypothesis of an origin from an African cricctodontinc 

stock is also plausible, specially whcn it is takcn into 

account that by Oligoceno times the coasts of Africa and 

South America were not so far apartas to makc the success 

of an overwater dispersa! quite unlikely. Howevcr, this 

hypothesis seems to be less probable than the hypothesis of 

a North American origin, 

The time of arrival of the ancestral sigmodon

tine stock to South Amcrica could hardly be later than the 

lower-most Miocene. This dating is requircd by the mcccssary 

tirning of the complexive and stcpwise radiation of the sub

family in the continent, by the advanccd character of the 

known upper Plioceno and early Pleistocene fossils, and also 

by the antiquity of the postulated ancestral group in North 

America. 

The first arrlvals experienced a fairly wide 

radiation during early and middle Mioccne times in.north 

western South America. This radiation was probably triggcrcd 

by thc high ecological diversity and the dynamic relief of 

thc Andean chains. Most of the genera of the Oryzomyini 

could have evolved thcn, and the Sigmodontini and Ichthyomyine 

could havc started then their differentiation as:ecological 

specialists. During Mioceno and Plioccne times, sorne of thc 

taxa rcsultcd from this first difforcntiation gained, by a 

rcversed over water dispersal, the tropical southcrn peninsula 

of North America. Nyctomys ,· Ot'onYct'om·ys, Sigmodon and the 

Oryzomys p~lustris group, are probably rcprescntativcs of 

this rnigration. Other taxa rcached the Wcst Indies 
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(Mogalomys) and Galapagos (Ncsoryzomys). Mcmbers of an 

oryzornyinc population which invaded open lands or paramos of 

the Andes, may have reached in thcir southward cxpansion, thc 

central Andes by late Mioceno or early Pliocene times, bc

coming the foundcr populations of the Akodontini and the 

Phyllotini. These taxa radiated as complementary ecological 

specialists in the Central Andes, and later cxpandcd, mostly 

southward, throughout the Andean region to rcach southern 

Chile and Argentina, The occupation of the eastern low lands 

(Ch.aco, Pampas and Patagonia) rnust have been a later event, 

which started probably in the rniddle Plioceno and was comple

mcnted by the expansive wave of a few oryzomyines (subgenus 

Oligciryz·o·mys) and to a les ser extent, subgenus Oecomys and 

genus·· Nc·c·tomys and Thomasomys) and the sigmodont Rei throdon. 

As documented in the fossil record, thc occupation of the 

south eastern Pampean region by akodontines, phyllotines and 

Reitñrodon started in the upper Plioceno. Scaptcromyines, 

Oryzomyines (Nectomys) and wiedomyines arrived the.re J.a ter, 

by the early and middle Pleistocene. The phyllotines did not · 

expand in the Andean rcgion northward beyond north of Perú 

and soutlt of Ecuador, but one group of species of Akodon (the 

· J\kodon 'urichi groupl reached far to the north and established 

in thc Andes of Colombia and Venezuela, the coastal ranges 

of Venezuela and the table lands of the Orinoco region. 

zygodontomys, if it is really a phyllotine and nota direct 

derivativo of the oryzornyines, should be considcred an carly 

northern immigrant of the phyllotine stock, which invaded the 

savannas of northern South America. 

Once the Panamian land bridge was cstablishcd, 
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,an cxchangc of cricctids took place bctwccn South and Middlc 

Amcr'ica .. Thc northern peromiscincs Aporodon, Tylomys and 

perhaps also Pcrornyscus, occupicd marginal arcas in north 

western South America. Probably also ·Sigmodon rcachcd thc 

continent with thcm. At the same time, various oryzomyines 

(Ory'zo·mys, Neacomys, Nectomys, Rhipidomys), Zygodontomys and 

the ichthyomyine· Rheomys, reached Middle America. Most of the 

invaders did not evolvc beyond thc subspecies level. 

Therefore, the diversification of thc Sig

modontinae appears as a fully South American phenomenon, and 

their genera and tribes (with the dubious case of Sigmodon 
. . . 

as a probable exception) are autochthonous on this continent. 

Thcy must be considered as waif immigrants of South America, 

in the same catcgory of the caviomorph rodcnts and the 

platyrrhine primates among the mammals, or the testudinid 

chclonians among reptiles. Therefore, they are a rather old 

componcnt of the South American fauna," and their evolution 

can be explained without invoking any kind of special evolu

tionary processcs or circumstances, asan unusual accelera

tion of the rato of cvolution oran explosive burst in newly 

availablc empty niches. Thcy evolvcd at horotelic rates and 

in the steady process of their adaptive diversification they 

invaded gradually ncw resource zones and ncw geographic areas 

from the north to the south and from the Andean rnnge to the 

eastcrn plains. Their sudden appearancc in the fossil record 

of thc Pampean region in thc Upper Pliocene, and their ab

scnce in the Miocene of Patagonia and Early and Middlc Plio

ceno of thc Pampean and sub Andine rcgions, is not only com

patible with this explanation, but it is also supporting evi

dente for this hypothcsis. 
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