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SOME NEW DATA ON FAUNISTICAL EXCHANGES THROUGH
THE BERING-BRIDGE

Dr. Dénes Janossy

Discussions and papers on faunistical exchanges through the Beringian
Land Bridge are numerous in literature and it is nearly nnpm:,bll)le to look
over all of them. Several faunistical elements of different stratigraphic units,
beginning with the early Tertiary and terminating with the Late Quaternarv,
are discussed and the botanical and faunistical connections found numerous
between the two continents. However, when gleaning the literature of this
complex of themes, one comes up against the striking fact that — among
others —two groups of vertebrates are neglected from this point of view:
the first is the group of birds, regarded not onlv from a zoogeographical but
also from a palem]wlog}ml a.nd osteological pmnt of wiew, and the other
some small mammals. The results of recent investigations of smaller verteb-
rates from the Plio-Pleistocene —a part of them especially in Hungary and
in the adjoining territories—may throw some new light on the prob-
lem.

As is well known, and as new data prove year by year, the origin of the
recent boreal faunas of the Holarctic region, and chiefly that of North Ameri-
ca, is to be traced back to the northern p‘u'ts of Eurasia and mainly of Asia
itself — the “areat reservoir of new species’

In the Ol‘]llth()l(l”l(’ 1l literature of the last decades, many works deal with
the origin of the recent boreal bird fauna. From our point of view, only the
resident groups of birds are significant, because the remains of migratory
birds in the paleontological material are not convenient for further conclu-
sions. The typical sedentary birds of the Northern Holarctic are the smaller
gallinaceous forms of the tundra and the northern Forest Belt, the ptarmi-
gans, the members of the genus L(L(/O])Hs which spend their whole life in a
very restricted area. About “the origin of ptarmigans a number of hypotheses
are known, pLu-mtr the origin of this group chiefly in northern Asia. Paleon-
tological remains were hitherto quite absent from the largest part of the
H()ldl(tl(‘ territory, and restricted to the Upper Pleistocene originating chiefly
from Europe. My intensive investigations of bird faunas from the Middle
Pliocene up to the Middle Pleistocene in Hungary and the temperate parts of
Europe throw some new light upon the origin of this group in the correspond-
ing territory. I found an ancient form of Lagopus from the locality Rebielice
(Poland), and Dijon (France) stratigraphically well defined as Lowest Pleis-
tocene (“Villafranchian™) on the first locality connected with the hitherto
known first appearence of lemmings (genus Lemmus) of Europe. In these
times, the lemming advanced apparently further tho the south than the ptar-
migan: I found in the geologically contemporaneous fauna of Northern Hun-
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Figure 15. Recent distribution of the Eurasiatic and American species of Rock-ptarmingans

(Lagopus mutus and leweurus), the Lower Pleistocene localities of Lagopus and the hypothe-

tical sketch of the antrusion of man to Nort Ahmerica (the latter one according to
Miiller — Beck, 1965)

cary, Osztramos (JANossy, 1973) Lemmus together with only the Tertiary
relict gallinaceous birds, the francolins, but not with the ptmmm.m

I pointed out in details in my previous papers (JANossy, 1972, 1973) that
the appearence of these recently clearly northern forms, even if thev were
not indicative of glaciation in a restricted sense, theyv ('mt(nnlv heralded a
deterioration of climate (Donau or Giinz G]{L(‘iution). The intrusion (perhaps
same ancient form) of Lagopus —stratigraphically also well defined as Min-
del-Glaciation, Biharian Phase of Kretzoi —may be followed in more southern
territories: (/u( hoslovakia and Hungary (Htl,m%l\a Skala, Vértesszalos, Up-
pony). Finally, I was able to establish, for the first time in Europe, the mmul-
taneous presence, only in the upper part of the Middle Pleistocene, at first of
the two recently horeal and alpine forms of the Holarctic, Lagopus mutus
and L. lagopus in a so called “Riss” fauna in Germany (Hunas) (HELLER,
1966) whether the isolation of these two forms during a former, warmer In-
terglacial (Mindel-Riss) period happened in Asia or Europe remains an open
question,

From our point of view two conclusions may be drawn from these pale-
ontological results. The first one is the fact that the first intrusion of Tetrao-
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nids of ““Eurasian Type” — must have taken place through the Bering Bridge
before the Upper Pliocene and based on the hitherto known fossils of
Europe, later than Miocene.

On the other hand, we have the first data about the reinvasion of a part
of the birds discussed above in detail becaming from one glacial to the other,
namely more boreal, in their ecological habit, also tlmmrrh the Bering Bridge
back to North America. The oldest Lagopus finds originate from the prehis-
toric sites of Kodiak Island and Alaska (Pmtwncnnhm times) (BRODKORB,
1964). Therefore this intrusion must have taken place in Wisconsin times or
formerly.

We have to mention in this place that the recent zoogeography of the group
of Rock-ptarmigans of Nort America speaks for an analoguous intrusion of
these forms to the New World with that of man, in the sense of MULLER —
Beck’s hypothesies (Fig. 15) (MULLER — Brck, 1966). The intrusion of the
ancient form of the Rock-ptarmigan must have taken place at the latest in

early Wisconsin times, and it seemed to have been isolated by a later ice
sheet (perhaps of Middle Wisconsin). This isolation produced ‘the endemic
North American form:
the sibling species of 5,5
the Rock-ptarmigan, mm
the Whitetailed ptar-
migan (Lagopus leu-
curus) today spread 70
widely to the south in
the Rocky Mountains
and to Northern New
Mexico. The reinvasi- —
on of the two recent &a o) (oS
Eurasian species, the
Willow ptarmigan
( Lagopus lagopus) and
the Rock-ptarmigan 50
(L. mutus) must have
take place later, in late
Rancholabrean times
(osteological compari- 40 T
son see Fig. 16). v /

We have to mention [ -
also in this place the '
first subfossil proofs
of the presence of
another boreal species L
of grouthes in North o - 3 5
America, the American \ o Lagopus lagopus
Spurce grouse (Canac- e Lagopus mutus
hites fr‘lH(Hf(‘N'al\) The Figure 16. Ratio of length and widtl of extre mity bones of the
first subfossil remaing  Rock- and Willow-ptarmigans of FKurasia (Lagopus [r!f,'rr[nh
of this gallinaceous and mutus). Measurements of widths of the bones talken as

7 4. 5 follows: . metacarpus: proximal; lounerus: diaphysis (at the
bird originate from mviddle of the bone) ; fermur: the same ; tibiotarsus: distal; tarso-
the early post-Wiscon- ' metatarsws s diaplysis
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sin age from Virginia
(GuiLpAy, 1962). Re-
cent ornithological li-
terature points out the
outer (phenotypical)
resemblence as well as
the ecological and eth-
ological similarity of
this form with the Si-
berian Spruce grouse
( Falcipennis falcipen-
nis) of the Ussuri Re-
gion. Paleontological
data are lacking in
Eurasia about this
form, but I have had
the  opportunity —1
think as the first—,
to compare osteolo-
gically the Asiatic
and American Spruce
grouse. I found the
skeleton of the first
one in the British Mu-
seum (Natural Histo-
rv), that of the second

O Terrastes bonasio

A Bonasa umbellus —&ft(‘l' haviﬂ,(_"‘ 1()01‘(6(]

for it for several years
in different larger col-
lections  of  Kurope
— strangely in the
private collection of
BurcHAK — ABRAMOVICH in Thilisi, Transcaucasia, and the resemblance also
in the bones is fairly close. Some allometric differences, beside the mor-
phological homogenity observable in the humerus, tibiotarsus and tarso-
metatarsus bones, speak for and advanced evolutionary divergence and in
consequence for an earlier isolation of the Asiatic and American forms (Fig.
17). Concerning the fact that both species are strictly forest-dwellers, we have
to count with forest conditions during the intrusion of this form through
the Bering Bridge (7 pre-Irvingtonian on the basis of faunistical proofs, botan-
ical arguments speak at the last in Alaska for dry tundra conditions during
the whole Pleistocene in this territory!).

Verv analoguous is the case of the Eurasian Hazel hen (Tetrastes bonasia).
[ found an extinct form of this grouse in the bottom of Middle Pleistocene
(Upper Biharian, Tarké-Phase) in Northern Hungary, thus its Eurasian ori-
gin seems to be proved. The intrusion of the vicarial North American form,
Bonasa wmbellus, must have taken place also in forest conditions. This species
was very widespread in the whole Wisconsin in North America, according to
several fossil and subfossil remains in that territory (BRODKORB, 1964, 0s-
teological comparison see Fig. 18).

Figure 17. Ratio of length and width of extremity bones of the

Eurasian and American Hazel hen viz. Ruffed grouse (Tetras-

tes bonasia and Bonasawmbellus, explanation of measurements
as in fig. 16)
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Passing over to so-  lenght
me small mammals: 77
The migration of the
vole group of the sage P
brush voles, the ge- : i E o
nus Lagurus, clearly - (e R oras
of central Asiatic ori- T
gin, seems to be easier :
to interpret, because e
the members of the 60 [E] D)
whole  genus  are
unambiguously dwel-
lers of Artemisia-steps & _
—according to the bo- 50 A SR EYS
tanical data very cha-
racteristic of Pleisto-
cene conditions in the
Bering Area. The 40
American sagebrush
vole (Lagurus curta- ) ﬁ)

tus) is now living in g AR Y
western prairie condi- 30- S| 25 "
tions. Paleontological ) (& A& metacorpus

remains are known
from two localities.
The first one, the Lit.t« O Eoleivennic Pafciveris
le Box Elder Cave in A Canachites conadensi

1 o 19 O . 2

E;(;ll;)ll dd?}’léﬁ Cn;.:;:fl;trig Figure 18. Ratio of length and width of :’ztr(’uuﬁ/ bones of the
Asiatic and American Spruce grouse ( Faleipennis faleipennis

known southernmost 4,4 Canachites canadensis, explanation of measurements as

find of the Collared in Fig. 16)

Lemming in North

America, the other one, the Isleta Cave in New Mexico, seems to be a little

younger (ANDERSON, 1969, Fig. 19).

It is of interest that the dentition of the American Sagebrush vole is in the
structure of enamel more primitiv, in the presence of cement more evolved
than that of the contemporaneous Old World form (Fig. 20). :

Returning to the other very important, so-called cold indicators of the
European Pleistocene micromammals, the lemmings—the members of the
genera Lemmus and Dicrostonyx as well—we have to mention in this place
that, as I discussed this on another occasion, these Rodents were, from thr
very first origin, northern and in Western Europe Atlantic forms, respecti-
vely. The newest data originating from Alaska and Eastern Siberia (publish-
ed by Marraew and GurHRIE, 1971, and oral communication by ;\_‘111::1{]
s])eflk—on the level of our recent knowledge — for their origin in the Bering
territory in the latest sense. The zoogeographic relations of fossil lemmings in

Curope are the same as those of the taxonomically far removed but today
also boreal species, e.g. the Reindeer (Rangifer), or the Snowy owl ('\z;r!m)
reaching the present northern limit of the Mediterranean Belt in Europe only
in the Atlantic region during the Pleistocene. From this point of view it scems
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Recent "ond fassil distributions
{Ef Tetrastes bonasio
[T0" Bongsa umbellus
<+ Tetrostes n.sp.lower pleistacene
3" Lagurus legurus (Asia)
— L.logurus Upper Pleistocene
-1 L.curtatus (N.America)

Figure 19. Recent distribution and some fossil data on the Eurasian and American Hazel hen
viz. Ruffed grouse (Tetrastes bonasia and Bonasa wmbellus) and the recent and hitherto
known fossil distribution of the Furasian and American Sage—brush wvoles (Lagurus
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lagurus and Lagurus curtatus)

to be of importance that Ifound only during the last
vears in Northern Hungary the oldest Lemmus re-
mains hitherto known, originating from the Plio-
Pleistocene boundary: the Beremend-Phase — Lower
Villinyian in KreTtzor's scheme, (KrETZOI, 1969)
and Lower Villafranchian in the classical strati-
eraphy. This means that the origin of Lemmus must
have been older than Villafranchian. Concerning the
fact that the first North American Synaptomys,
morphologically the nearest Lemmus form in the
New World, appears in the Blancan — corresponding
at least in its upper parts with the Eurasian Villa-
franchian — we are not far from the supposition of an
Uppermost Pliocene origin of the Lemmings in the
Bering Area in a widest sense.

Figure 20. Occlusal view of the lower first and last upper molar
of the Burasian and American Sagebrush vole Lagurus curta-
tus and lagurus)



Last but not least, I have do deal with a Rodent family very neglected un-
til quite recently: the whole extinct group of Eomyids. The collecting of their
remains is a technical problem: teeth of Eomyids are to be obtained only
by washing through screens with a mash size of 0.5 mm or smaller.

Eomyids were typical and predominant Rodents in the whole Tertiary of
JLumpe and North America as well. It was to be proved during the last de-

cades that, chiefly during Miocene times, among the small rodents not only
cricetine-like-forms (Cotzmus and Copemys) and flymfr Squirrels (Sciuropteru 5)
but Eomyids (Pseudotheridomys) were at least generically identical in
Europe and North America. In recent times there was found an Eomyid in
France in Lower Pliocene layers (localities) by MeIx (1968) and (lurmg the
last year Leptodontomys from the Middle Pliocene times in Northern Hungary
(Locality 1., Osztramos), with very close morphological and presumably evo-
lutionary relations with North American forms described from the Lower
Pliocene (Hemphillian of Oregon, SHoTwELL, 1965).

I discovered in some sites of the locality complex at ()sztmmns that Eomy-
ids were living up to the Lowest Pleistocene times (Loe. 3, 7 and 10 of Upper
le(-cnc L(m er Pleistocene age). Incidentally, the 'Vllddle Phocene Locality

of Osztramos (JANossy, 1972) proves some other relations with North
Amul( an forms: a part of the vole-like forms of the fauna, i.e. Polonomys,
stands also very near the North American Lower Pliocene Prosomys. Since
this period between the Pannonian (approximately contemporaneous with
the Hemphillian of North America) was unknown from a biostratigraphic
point of view, I established a new stratigraphical unit under the name Es-
tramontium in the European microfaunistical succession. A connection be-
tween Eurasia and North America during this Middle Pliocene period is pro-
ved by the above mentioned common forms—throught the Bering Strait —
too.

With this brief account, I merely attempted to add some mosaic-stones to
the large theater of the e\c*h:mfr(, of life during several millions of years through
the PL’III]“-B]‘I(]U(‘ I hope that small tllnwrll these steps may be in the
enrichment of our knowlege in this respect, they are not unnecessary and
will help in the solution of some of the problems involved.
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Faunakieserélodések a Bering-hidon at
Dr. Jdanossy Dénes

Szamos adattal rendelkeziink arra vonatkozodlag, hogy féleg az oligocéntél a miocén
végéig (tehat 40-t61 kb. 10 millié évvel ezel6tti ideig) tobbé-kevésbé allando szarazfoldi
osszekottetés volt Eurdzsia és Eszak-Amerika kozott. A pliocén elejétdl mindmaig sok-
szoros tengerelontés, majd ujboli szarazfoldi osszekottetés valtakozott a Bering-szoros
vidékén. Mindezek eredményeként egészen a pliocénig az 6- és ujvilagi faunaelemek eléggé
egyenletesen cserélddtek ki, mig a pleisztocén masodik felében, az utolsé 100 000 évben
ugyszolvan kizarolag ézsiai elemek atvindorlisa allapithaté meg Eszak-Amerika felé.
Igy a mai észak-amerikai sarkvidéki allattarsasig tobb mint 909,-ban dzsiai eredeti.

A fenti adatokra vonatkozolag a bizonyitékokat legnagyobb részt a (f6leg kihalt)
nagyemldsik (ormanyosok, patasok, ragadozok) nagyszamu lelete szolgaltatja.

A foldtérténet e nagy szinjatékanak rekonstrualiasiban két allatcsoport vizsgalata
mindeddig meglehetdsen elhanyagolt volt: az egyik a madaraké — elsésorban Gslénytani
és esonttani szempontb6l —, a masik egyes kisemldscsoportolke.

A jelen dolgozatban ezért az utobbiakra vonatkozdlag kozlok néhiny ujabb adatot.

Mar régota ismeretes, hogy a hofajdok Europa mérsékelt 6vében (nyugaton egészen
a Pireneusokig), a felsd pleisztocénban (tehat kb. 70 000 — 10 000 évvel ezel6tti id6ben)
széltében elterjedtek voltak. Ezt sok egyéb kozt hazai biikki és dunantuli barlangokbdl
szArmazo tobb ezer esont is bizonyitja. Az elmilt évtizedben eldszor a hazai upponyi és
vértesszolosi, majd féleg a csehszlovikiai stranski-skala-i gazdag leletek hivtak fel a
figyelmemet arra, hogy a hofajdok mar a kézépsé pleisztocénben, tehat mintegy félmillio
évvel ezeldtt is éltek teriiletiinkon. Végil az elmult években sikeriilt Dél-Lengyelorszig-
bél (Rebielice), majd Franciaorszighol (Dijon kornyéke) a plio-pleisztocén hatdrardl
szarmazo, kb. 3 millié éves hofajdleletelket meghataroznom. Ezek a régebbi pleisztocén-
b6l szarmazo hofajdleletek esonttanilag alig kiilonboznek a mai sarki hofajd (Lagopus
lagopus Linné) megfeleld vazrészeitdl. Végiil az NSZK-beli Hunas (Niirnberg kornyeéki)
késdi kozép-pleisztocén (maximalisan 150 000 éves) leletegylittesben talaltam az elsd
bizonyitékot Eurdpaban a havasi hofajd (Lagopus mutus Montin) megjelenésére vonat-
kozolag, tehat ezen boredlis és alpin elemek szétvialasa geologiai értelemben nem sokkal
elébb kovetkezett be. Azsiabol eddig hofajdleleteket nem ismertink, és Amerikabél csupan
harom, maximéalisan 10 000 évvel ezeldtti maradvany ismeretes (Nyugat-Alaszkabol)
a sarki hofajdbol.

Mindezek alapjan a hofajdok eurdzsiai (erdpai?) pliocén eredete bizonyitottnak veheto,
és a mai elterjedési adatok (az észak-amerikai fehérfarka hofajdot (Lagopus leucurus) is
heleértve) amellett szolnalk, hogy az Ujviligha valé atvindorlis két hullimban kovet-
kezett be, az emberéhez hasonloan (lisd MULLER — BECK elméletét és a 15, abra elterjedési
térképét). A 16, abra grafikonja mutatja, hogy a sarki és havasi hofajdok kozti eltérés
a csontok méretaranyaban csekély.

Az Aquila el6z6 évi szamanak hasibjain utaltam mar arra, hogy ugyancsak az elmult
években sikeriilt a csaszarmadar kihalt alakjanak leleteit megtalalnom a biikki Tarkd
és a nyugati hatarunk kozelében levé ausztriai Hundsheim kozépsé pleisztocén (kb. fél-
millié éves) tledékeiben. Ezeket a Tetrastes praebonasin n. sp. néven irtam le. Ezek a lele-
tek a csiszarmadarak eurazsiai eredete mellett szolnak. Az észak-amerikai galléros fajd
( Bonasa umbellus) ezek késoi fejlodési oldalaga. Ennek a fajnak a legrégibb leletei Eszak-
Amerika felsd pleisztocénjébil szarmaznak. A mellékelt grafikon tanusiga szerint (17.
abra) az eurdzsiai és amerikai ,,csaszirmadarak” (Tetrastes és Bonasa) csontozatinak
méretaranybeli eltérése sem nagy.

Sokkal kevesebb tampontunk van a Kelet-Mandzsuriaban 616 kis fajd [ezt , mandzsiriai
lucfajdnak” nevezhetnénk, (Canachites/ Falcipennis/faleipennis) és amerikai helyet-
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tesitG faja (,,amerikai lucfajd”, Canachites canadensis)] torzsfejlodési kapesolatat illeto-
leg. Ezek tollazatban a hofajdokra emlékeztetnek, egymashoz kiilsdleg és viselkedésben
is nagyon hasonlé alakok (mindkettd konnyen vadiszhaté és ezért erdsen pusztuls vad).
Mint a mellékelt grafikon mutatja (18. abra), olyan nagyok a csontozat méretaranybeli
eltérései, hogy egy régebbi (alsopleisztocén?) kiilonvalasra gondolhatunk.

Végiil még két kisemlésalakra térek ra. Az észak-magyarorszigi Osztramos kozépss
pliocénjébdl (kb. 5 millio év) egy kihalt ragesalocsalad, az Homiyda-k tagja kerilt eld
( Leptodontomys), mely az észak-amerikai kozéps6 pliocén-alakokkal szinte teljesen azo-
nosnak latszik. A hazank fels6 pleisztocénbdl szarmazé iiledékeiben szorvanyosan el6-
fordulé pocoklemminget (Lagurus lagurus Pallas) észak-amerikai helyettesitd alakjaval
hasonlitom o6ssze (Lagurus curtatus Cope). Ezek atvandorlisa Eurdzsiabol Amerikaba a
felsd pleisztocénre teheto.
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