
Re:flections on the Baltic Amber lnclusions. 
By 

Sv. G. Larsson. 

During the planning of the scientific study and description of 
the material of amber inclusions which has in recent years been 
established at the Zoological Museum, Copenhagen, the prepara
tion of a card-index of the literature-not only that on the amber 
fossils, but the literature on all fossil terrestrial arthropods from 
the Tertiary and the Quaternary periods-proved desirable. 

Yarious problems arose during the study of this literature. In 
the first place, the literature most frequently cited includes several 
papers which only quite briefly mention the fossils found without 
referring them to certain species, or the specific names mentioned 
are real n o m i n a n u d a. This is generally the case in the 
older literature, more especially in that dealing exclusively with 
amber, which evidently to a greater extent than usual is written 
by authors who regarded the biological aspect as less essential. 
This literature is of no value as an aid in our study of the bio
logical evolution. 

The authors who accompany their namegiving by more or less 
detailed descriptions and figures, are in the main referable to two 
categories: those whose working field comprises all, or at any rate 
very large groups of terrestrial arthropodes, and specialists who 
only deal with fossils referable to a minor systematic group, in 
many cases only a single insect family. The former category is 
chiefly met with in the older literature, but right up to the most 
recent time have papers of this kind been publishcd; works 
published by specialists, however, constitute an increasing part 
of the total number of publications. 

The specialist who has become trained through his studies of 
the systematics of the recent fauna, generally has a considerable 
knowledge of the morphology of his small group, and knows what 
aspects of the often highly defective fossils should especially be 
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studied; thus, hc may utilise traces which non-specialists vvould 
hardly notice, and hc may with authority declare a fossil to be of 
no value as an object of systcmatic study. This last-menlioned faet 
is not of thc least importance, for in this way he may spare his 
science of the burden of superfluous descriptions and superfluous 
names. In addition, the specialist has lhc advantage that he is more 
capable than anyone else to view the fossils in relation to the 
recent fauna. 

The advantage which the more comprehensive researcher has 
over the specialist is in the first place that owing to his knowledge 
and initiative a collective treatment of a newly col!cctcd material 
may be carried out in a comparalively short time, so that parts 
of it are not to wait for years till a specialist happens tC: take an 
interest in it. This is undoubtedly a very great advantage: but it 
is often dearly hought. For it is hard to believe that a research 
worker should master lhe whole inscct 
authority as thal wilh which the 

with the same 
masters his small 

group. I.a. lhe range of varialion of the same morphological 
character may differ from one lo c.g. the degree 
of constancy of the wing ribs. A consequence of this is too often 
uncertainty in the descriptions and in the valuation of the avail
able facts. An idea of thc seriousness of this source of error is 
obtained when parts of such a comprehensive material is later 
revised by a specialist, e.g. thc revision by Mayr of the Formicidae 
in the Radoboj material of Heer frmn the Croatian Mioccne. 

Tlms, many rnonographic works highly increasc the difficulties 
of the workcr who tries to 
of the fossils; do not 

idea of the 
furnish a reliable 

give rise to confide in lhem. :\fore-
over, in a war col-
lections of valuable scientific material which once forrned the basis 
of works of this have heen and a needed revision is 
accordingly beyond the bounds of possibility. In my opinion this 
way of publication should belong to the past. 

The hitherto oldest find of recent terrestrial arthropods is the 
cicindelid Tetracha carolina L. from Baltic amber; the specimen 
was determined by the specialist Walter Horn, and the correctness 
of his identification can hardly be disputed. The recognition of 
this highly prominent species renders it probable that less con-
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spicuous species of our present-day fauna are concealed under 
synonyms, nol only in the literature on amber insects, but also, and 
possibly in an even huger number, in the lists of other knovvn 
fossil faunas from the Oligocene and the Miocene periods. It 
emphasises how significant it is that the scienlist describing a 
fossil insect group is fully familiar with its recent represcntatives. 
The faet that to-day Tetraclw carolina occurs exclusively in south
eastern North America, also shows that a quite different distribu
tion of the fauna in lhe past than at the present day must be 
assumed; no find ought to surprise us. 

An estimate of the percentage of recent species which may be 
expected to bc found in the various Tertiary faunas, may be 
obtained by comparing the paleogeographical and paleoclimatic 
conditions with the character of the recent fauna. 

The phenomenon boreo-Alpine species is well known within 
many groups of terrestrial animals, not least wlthin the beetles, 
the group to which I am particularly referring below. It is char
acteristic of the boreo-Alpine species-at any rate in typical cases 
-that one and the same has hvo well areas of 
dislribution, one in northern Europe and one in lhe Alpine range 
of folded mountains or in the adjacent mountainous areas; they 
are, however, absent from lhe intermcdiate lowlands: northern 

Poland, Denrnark, etc., al any rate as conlinuons po-
pulations. A thorougher analysis however, that the boreo-
Alpine fauna should rather be as a European-Atlantic 

whose distribution extcnds from Fennoscandia, 
the North Atlantic minor islands, and 

norihern Great whence there is a gap to the occur
rences in the Pyrenees and the central European mountainous 
regions. Hardly any species is found in all the areas 
many are boreo-Alpine in the actual rneaning of the 'vord, others 
are boreo-British, some are exclusively Nordic, and the rest of 
them are species indigenous to high mountains in larger or srnaller 
areas of the Alpine landscapes. 

For our understanding of the age of the particular species and 
the alterations (or absence of alterations) of the demands they 
make on their surroundings and of their morphology which have 
taken placc in the course of years, it is of greal interest to elucidate 
the trends along which this special fauna developed. Among other 
things, it is of importance in a valuation of the Baltic amber fauna 
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as compared with the fauna living to-day within the same geo
graphic areas. 

Precisely the beetles comprise species which according to their 
biology and morphology have very poor possibilities for a passive 
spreading over large distances, and whose abilities for an active 
spreading are extremely limited; this applies i.a. to the high-Nordic 
species of the weevil genus Otiorrhynchus, which is wingless and 
lives concealed. It is inconceivable that these species should have 
attained their present characteristic distribution post-glacially, as 
immigrated from centres of dispersal solely along the southern 
marginal areas of the inland ice. It must be assumed that pre
glacially the fauna of which these weevils are representatives, 
was distributed throughout the whole area, and t.hat it survived 
the Ice Age in refuges along the margin of the ice, both along the 
actual inland ice and along the Alpine glacier. 

It must be considered a faet that at the faU of the temperature 
during the Tertiary time an ever increasing suppression of an 
originally very rich fauna and flora took place, the same as lived 
in the "amber forests". with a continuous extinction of the least 
cold-resislant species and a gradually increasing concentration of 
the biological activity in isolated areas specially favoured by the 
dimate, viz. the refuges. It must be assumed that an intense 
ecologic selec!ion altered the dominant prcferenccs within the 

by elimination of all the thermophilous 
selection may, but need not, have heen 

accompanied by a morphological selection. 
Interglacially and postglacially a gradual cxtension of the areas 

of the refuges must have taken place, with an increasc of the 
surviving species in the ecologic form (highly different from thc 
original one) in which they now occur. To-day, thcrefore, many 
species vary from placc to place, and the presence of a species 
cannot always bc taken as an indication of a certain climate. 

In addition, at the cessation of every ice age a faunal immigra
tion from the outside took place whencver possible; in this way 
the "wintering" fauna was displaced to the most rigorous biotopes 
of the region, to which that fauna alone had acquired possibilities 
of existence. The present-day North European fauna differs sorne
what from the Miocene fauna, which lived under similar dimatic 
conditions, the immigrated species including not only a representa
tion of those which were displaced southward during the Ice Age, 
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but also foreign species which did not formerly live in these areas. 
Only the last-mentioned species are not, probably, to be found as 
amber fossils. 

Among beetles (and probably many other animal and plant 
groups) no undoubtedly observable new formation of species takes 
place in the north and central European regions to-day. In the 
Alpine folded mountain range and further southward, in localities 
in which minor populations may attain an effective isolation, how
ever, the specific formation is even to-day lively and readily 
observable. If the conditions to-day are comparable to those of the 
past, it is most likely, therefore, that in northern and central 
Europe no essential renewal of the local insect fauna, apart from 
the selective one already mentioned, took place in the Miocene and 
Pliocene periods. On the other hand, there is reason to believe that 
a very lively formation of species was going on during the early 
part of the Tertiary period, when the climate varied from a sub
tropical to a Mediterranean one, and that this fauna has since then 
been subject to a constant decimation. 

The fauna met with in the Baltic amber (besides in contempo
rary European and North American deposits of a quite different 
character) must be characterised as decidedly thermophilous; 
many fossils, e.g. the numerous termites, directly confirm this 
assumption. It must be expected that the fauna, like the corre
sponding recent faunas, was very rich in species, and it may 
accordingly be expected that a comparatively large number of 
species will be found as fossils. The probability is, therefore, that 
the insect fossils collected in these deposits will to a large extent 
differ specifically from the recent fauna of the same regions and 
from material derived from other fossil occurrences, notably if 
the geographic distance between them is great; but the possibility 
of the occurrence of common species is present everywhere. 

List of the collection of amber-fossil arthropodes found in the 
Zoological Museum, Copenhagen (March 1965): 

Crustacea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Oniscoidea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Arachnida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618 
Opilionida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Pseudoscorpionida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Araneida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 
Acarina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 
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Myriopoda 
Diplopoda 
Symphyla 
Chilopoda 
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11 
1 

12 

24 

Insecta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4454 
Collcmbola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 
Thysanura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Ephemeroptera (1 larva) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Plecoptera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Blattoidca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Ensifera ................ " . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Phasmoidea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Dermaptcra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Isoptera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Psocoptera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Thysanoptera (a few larvae) . . . . . . . . . . . . . . . . . . . . . . . . . 42 
Hemiptcra (several larvae) . . . . . . . . . . . . . . . . . . . . . . . . . . 249 

Heteroptera . . . . . . . . :~6 Aleyrodidae . . . . . . 10 
Auchcnorhyncha . . . 62 Aphiclidae . . . . . . . . 98 
Psyllidae . . . . . . . . . . 1 Coccidae ( o Cjl) • . • 42 

Neuroptera (1 larva) 

Trichoptera (1 larva) 

5 

121 

Lepidoptera (20 larvae) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

Diptera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2445 
:\Iycctophilidae . . . . 340 Erinniidae . . . . . . . . 6 
Sciariclae . . . . . . . . . . 34 7 Tabanidae . . . . . . . . 1 
I3ibionid ae . . . . . . . . 5 
Trichoceridae . . . . . . 49 
Tipulidae . . . . . . . . 3 
Culicidae . . . . . . . . . . 2 
Psychoclidae ...... 73 
Cecidomyiidae . . . . 83 
Chironomidae o 268 
Chironomidae Cjl • • 403 
Ceratopogonidae o 32 
Ceratopogoniclae Cjl 60 

Eohelea Petr. Cjl • . 4 
Simuliidae . . . . . . . . 13 

Rhagioniclae . . . . . . 17 
Asilidae . . . . . . . . . . 5 
Ernpididae . . . . . . . . 106 
Dolichopodidae . . cHi1 
Syrphidae . . . . . . . . 9 
Phoridae . . . . . . . . 104 
Cyclorrhapha, 

undet. . . . . . . . . . . 24 
Flies, undet ....... 115 
Dipiera, undet. . . 3 
Larvae . . . . . . . . . . 8 
Pupae . . . . . . . . . . . . 2 

Hymenoptera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693 
Tenlhredinidae . . . . 1 Evaniidae . . . . . . . . 2 
Proctotrypidae 175 Ichneumonidae . . . 25 
Encyrtidae . . . . . . . . 10 Chrysididae . . . . . . 1 
Chalcididae . . . . . . . . 60 Formicidae . . . . . . . 306 
Trichogrammatidae . 3 Aculeata, unclet. . . . 10 
J'.Iymaridae . . . . . . . . 22 Hymenoptera, undet. 4 
Braconidae ........ 74 
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Coleoptcra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436 
Carabidac . . . . 4 Colydiidac .. 8 
Staphylinidae .. 16 Phalaeridac 1 
Pselaphidac 9 Cryptophagiclac 6 
Scydmaenidae .. 32 Lathridiidae 15 
Silphidac 11 'VIycetophagidac 18 
Clambidac 2 Endomychidae G 
Corylophidae ') 

" Coccinellidae 2 
Ptiiiidae 3 Aspidiphoriclac 1 
Scaphidiidae 1 Ciidac .. 3 
Cantharidae 2 Oedcmcridae 1 
:\Ialac:hiiclae 4 Pyrrhoehroidae 1 
Dasytidac 5 Scraptiidac .. 19 
Cleridae .. 4 Adcridae 21 
Eubriidac 1 Anthici dae 2 
Helodidac ·10 Serropalpidae 4 
Anobiirlae 21 Anaspidae .. . . 13 
Ptinidac :) Mordellidae 14 
Bostrychidac 2 Lagriiclae 2 
Elateridae :)5 Allcculidac 1 
Throscidae .. J Tcncbrionidae 3 
Buprestidac 1 Cerambyciclac .. 3 
Byrrhidac 3 Chrysomelidae .. 8 
Dermesticlac 4 Anthribiclac .. 1 
Ostornidae 1 Curculionidac .. 7 
::\itidulidae 3 Ipiclae 11 
Cucujidae 1 Colcoptera, und et. 8 
Erotylidae 3 Larvac .. 36 

Publicalions based, at least partially, on the Copcnhagen amber 
collection: 
D e rn o u li n, G" 1965: Contribution a la connaissancc des Ephemero

pteres de l'ambre oligoeene de la Baltiquc. -- Entorn. Medd. 34 p. 
143-153. 

Henni g, W., 1965: Die Acalyptratae des Baltischen Bernsteins und 
ihrc Bedeutung fiir die Erforschung der phylogenetisc:hcn Ent
vvicklung dieser Dipterengruppc. - Stuttgart. Beitr. Naturk. 142. 

L ars s o n, S v. G., 1962: The Copenhagcn collections of amber fossils. 
- Entom. Medd. 31 p. 323-326. 

Pc tru n k cv it c h, A 1 ex an cl er: 1957: Eol!elea slridulans, n. gen., 
n. sp" a striking example of paramorphisrn in an amber biting
midge. - Journ. Paleont. 31 (1) p. 208-214. 

1958: Amber spiclers in European collections. - Trans. Conn. 
Acacl. Arts Sci. 41 p. 97-400. 
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In preparation: 
Carpenter, F. M.: Neuroptera. 

Cr o w s o n, R o y A.: Cleroidca. 

H e i e, 0 I e; Aphididae. 

H e n ni g, W.; Cyclorrhapha ( excl. Syrphidae, Phoridae and Pipun-
culidae). 

I 11 i e s, I.: Plecoptera. 

P ark, 0 r lan d o: Pselaphidae. 

R e m i n g t o n, C h. L.: Thysanura. 

S u t e r, W.: Scydmaenidae. 


