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lntroduction. 

The insect material from the Eocene deposits of Denmark which 
I have had for examination, and which will be treated on the follow
ing pages, comprises - to lhe best of my lmowledge - all insecl 
finds procured from the Eocene deposits of Denmark. All the finds 
originale from the lower Eocene Diatom-earth bed occupying a limited 
territory round the western part of Limfjorden in northern Jutland. 
With a single exception (Rhamphidia sp . which has been found in 
» Moler « (Diatom-earth proper) the rock from which all the finds have 
been produced is the hard, chalky »Cementsten « (cement-stone) 1) in 
which the impressions keep betler than in lhe soft, loose Diatom-earth. 

Only few insects have been previously mentioned in lhe literature 
as originating from the Eocene deposils of Denmark, and then only 
m a few phrases or remarks . 

The first aulhor who speaks aboul them is W1LsE who records 
»en Kalkskiver, hvori en Libellula fandtes indlrykt« from Fuur, m 
his R e i s e - I a g t tag e I s er i n o g I e a f d e n o r d i s k e L a n d e V. 
1798 p . 240. 

Further FoRCHHAM~IER in his Danmarks geognostiske For
h o Id 1835 p. 88 mentions »nogle Insecter af Familien Sirex (Hymen
optera terebrantia)« from >det hvide skifrige Ler « viz Dialom-earlh. 

In lhe same year ( 1835) BEcK's Notes on the Geology of Den
m ark (Proc. Geo I. Soc. London Il. p. 217) was published in which 
»lhe elytra of beetles, lhe cases of the larvæ of Phryganæa, and an 
hymenoplerous insect which lhe author has called Cleplis Steenslrupii « 
are menlioned from a stratum which, according to the description, 
most likely is lo be recognized as cement-stone. 

Finally MøRCH in his Forsteninger i Tertiærlagene i Dan
mark (11. Skand. Naturforskermøde i Kbhvn. 1873 p. 273) records 

') The cement-stone appears as concretions which are to be found as a 
secondary part of the Diatom-earth formation, partly presenting rows 
of clumps, partly continuous, 't• to 1

/ , m Lhick layers. 
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that in the Diatom-earth bed of Silstrup, Mors, and the north side 

of Fuur he h as found »Insekter, navnlig en stor Cimex (Scarabæus 

Forch.), Coreus, Termes etc. (bestemte a f Prof. Sctt1øoTE). « 

Fig. 1. Mnp of Northern J utland , showing the localilies (m ark ed as black spots) 
of the diatom-ea rth b ed . 

1) Silstrup, 2) Vilsund (erratic block), 3) Hanklil, 4) Skærbæk. 

f...... 

" ~ 
f...:: 
1---.. 

cS 

Records in the world literature of Eocene insecls from other coun

tries tban Denmark are likewise only scanty 1) particnlarly so when 

compared with the rich fauna known from later periods of the Ter

tiary age, especially the Miocene. 

As to the Ar c tic Regions REER in his great work Flora fos

sil is arctica 2) has recorded the foliowing forms from strata ·which are 

now generally considered to be Eocene: 

') 'vVe do not consider the amber fauna here which, at any rate as far as 
certain groups are concerned, has called forth a relatively rich literature, 
but the Eocene age of which is certain ly most problematic (see later on). 

') Complete list with cross references in the 7th Vol. of this wor k (Flora 
fossilis groenlandica Il) 1883 p . 143- 146. 
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Carabites Feildenianus Heer - Grinnell Land. 
Trogosita insignis Heer - Atanikerdluk. 
Hydrophilites naujatensis I leer - Naujat. 
Buprestites agriloides Heer (Heeri Scudder) - Hareø. 

Cistelites punctulatus Heer - Atanikerdluk and Puilasok. 

Cistelites minor Heer - Hareø and Puilasok. 
Helops Wetteravicus Heyden - Hareø. 
Chrysomelites Lindhageni Heer - Upper Atanikerdluk. 

Chrysomelites Fabricii Hecr - Atanikerdluk. 
Blattidium fragile Heer - Atanikerdluk. 
Locusta groenlandica Heer - Upper Atanikerdluk. 

Phryganea hyperborea Heer - Upper Atanikerdluk. 
Cercopidium rugulosum Heer - Upper Atanikerdluk. 

Pentatoma boreale I-reer - Upper Atanikerdluk. 

and to lhis list HENnmsEN (Medd. om Grøn!. LVI. 1917 p. 205) has 

added E ug n a m p tus de c ems al u s Scudd. from lhe middle Eocene 

of Cape Dalton. 
From Holstein HARTZ (D. G. U. (2) No. 20, 1909 p.18) records 

remains of 2 different species of weevils of which the greater is 

»maaske en Erirhinus« from an (Eocene?) septaria-like knoll from 

Brothen. 
From England MANTELL (Geo!. Exe. Isle Wight 1847 p. 140) 

reconls a find of undetermined Coleoptera in the lower Eocene Lon

don clay at Parkhurst Barracks. 

WEsTwooo (Proc. Geol. Soc. London 1854 p. 381, and Qu. J . Geol. 

Soc. 1854 p. 395) from London clay at Corfe (Corfe clay) mentions 

the occurrence of click-beetles, buprests, tenebrionids, curculionids, 

and chrysomelids, all undetermined. Ol' these forms GrnBEL later on 

(Fauna d . Vorwelt II 1856 p. 93 and 148) has named 2 forms respect

ively Elaterium Murchisoni (by Coc,rnRELL renamed Elaterites 

M.), and Curculionites marginatus. 

SMITH & EVANS (Geologist IV. 1861 p. 40) mention an Ela ter, a 

Cneorhi nus (or Strophosomus?) and undetermined Coleoptera from 

the Iower Eocene Paludina beds at Peckham (London), the material 

has been rcvised by CocKERELL who has renamed the first E I at er it es 

p a 1 æ op hi I u s, the second C e u t hor h y n c hus? e o c en i c u s. 

REER (Philos. Trans. CLII. 1862 p. 1082) describes a Bupres

t iles Fa 1 con er i from up per Eocene in Devonshire. 

Bnonm (Geol. Mag. VII. 1870 p. 141) mentions the find of undeterm

ined Buprestidæ, Tenebrionidæ and Curculionidæ from the middle 

(upper?) Eocene Bagshot series in Dorset, and (Distrib. and Correl. of 

Fossil Insects 1873 p. 13) Tenebrionidæ and Curculionidæ from Corfe 

clay. The material has been revised by CocKEHELL (see below). 

Goss (Proc. Ent. Soc. London 1878 p. 8) further mentions the 

find of likewise undetermined buprests, curculionids, and neuropters 
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from upper Eocene in Bournemoulh and (Enlomologist XI. 1878 p. 193), 
an Æ s ch n a, la ter on by ScunnER referred to lhe genus Bas i æ s ch n a, 
from the same place. 

J. S. GARDNER (Quart. Journ. Geol. Soc. XLIII. 1887 p. 270) records 
lhe elytron of a beetle, and the hind wing of a Homopteron from I. 
of Mull, Scotland. 

Finally Coc1rnRELL (Ann. Mag. Nat. Hist. (9) V. 1920, p. 273- 279, 
455-463, (9) VI. 1920 p. 65-72) has recorded the foliowing forms 
from the English Eocene: 

Pycnoscelus ('/ ) Gardneri n . sp. (Bagshot series, Bournemouth). 
Allopterites multilineatus n . sp. ( ). 
Hammapteryx a11glica n . sp. ( ). 
Oecophylla bartoniana n. sp. ( ). 
Formica heteroptera 11 . sp. ( ). 
Megapterites mirabilis 11 . sp . ( ). 
Carabites gard11eri n. sp. ( ). 
Elaterites murchiso11i Giebel (Lower Bagshot beds, Corfc clay). 
Elaterites pcrditulus 11. sp. (Corfe, Dorset). 
Elaterites laco11oides n. sp. (Bagshot series, Bournemouth). 
Elaterites sculptilis n. sp. (Corfe, Dorset). 
Elaterites palæophilus n . sp. (L. Eocene, Woolwich and Heading beds, 

Peckham). 
Curculionites marginatus Giebel (Bagshot series, Corfe). 
Ceutorhynchus (?) eocenicus n. sp. (L. Eoce11e, \Voolwich beds, Peckham). 
Ophryastites gardneri n. sp . (Bagshot series, Bournemouth). 
Baris ('/) palæophilus n. sp. (Bagshol series, Bournemoulh). 
Chrysomelites allochlamys n. sp. ( ). 
Leptura ('/) barto11iana n. sp. (Corfe clay, Dorset). 
Pelidnotites atavus n . sp. (Bagshot series, Bournemoulh). 
Carabites cuneatus n. sp. ( ). 
Carabites parallelus n . sp. ( ). 
Te11ebrionites anglicus n. sp. ( ). 
Chrysomelites quadrili11eatus 11 . sp. ( ). 
Carabites peracutus 11 . sp. ( ). 
Buprestites purbece11sis n . sp. ( Dorset ). 
Curculionites brenthiformis 11. sp. ( Bournemoulh). 
Chrysomelites bartonicus n. sp. ( ). 
Curculionites optimus 11 . sp. ( ). 
Erotylites wallacei 11. sp. (Corfe clay, Dorset). 

And in Canad. Entomologist 1921 p. 22 he has added 

Carabites scolicus n. sp. from I. of Mull, Scotla11d. 

From the Eocene' of France Goss (Proc. Geol. Assoc. V. p. 214) 
records the find bf "a number of insects" in lower Eocene deposits 
at Slerzanne sur Marne. 



9 

From the Eocene of Tlaly MASSALONGO \Nereid. foss. 1855 p. 32 
and Stud. paleonl. 1856 p. 14- 21) has described lhe following insects 
from middle Eocene, Mon le Bolca: 

Forf1cula bolcensis Mass. 
Termes peccanæ Mass. 
Perotis lævigata Mass. 
Cordulia Scheuchzeri Mass. 
Bibio Sereri Mass. 
Dipterites angelinii Mass. 

and OMBONI (Atli. R. Istr. Venet. (6) IV 1886 p. 1430) records Perotis 
lævigata Mass . and a Hydrophilus from the same localily, and 
further a Carabus novalensis Omb. from middle Eocene i Novale. 

Whilst the above mentioned finds of Eocene insects in Europe 
are scanly and parlly undetermined and indeterminable, the fauna from 
lhe Eocene of Rocky Mountains in U. S. A. is much more richly 
represenled, all ils species originating from Green River series in Colo
rado, ,vyoming, and Utah, especially from the localities of Green 
River, White River, and Roan Mountain. The recent American and 
European insect faunæ as well known mutually differ so much that 
American animals and Lheir descriplions cannot serve for determinat
ing purposes to European species. The same difference did evidenlly 
also exist during the Tertiary period. That the faunæ from both 
sides of lhe Atlantic Ocean also then were extrernely different is 
proved by the present literature, and lhe author's investigations like
wise confirm that the American fauna at most once in a while may 
give a hint as to some genus, but never as lo species. It, lherefore, 
is of no special consequence, when a European fauna is concerned, 
lo give a list of all species known from the Eocene of Rocky Moun
lains, and in the following I shall only give a lisl of lhe papers 111 

which insecls from American Eocene ha ve been described: 

SAMUEL H. ScuooEH : The Tertiary Insects of Norlh America. 
·washinglon 1890 pp. 663, 28 plates. 

ScuDDEfL Terliary Rhynchophorous Coleoptera o[ Lhe Uniled 
States. ,vashinglon 1893. 

ScuooEn: Arlephagous and Clavicorn Coleoptera from lhe Terti
ary deposits al Florissant Colorado wilh descriplions of a few olher 
forms. Wash. 1900. 

T. D. A. CocKERELL: A new fly (Fam. Mycetophilidæ) from the 
Green River beds. Amer. Journ. of Sci. (4) XXIII 1907 p. 285. 

CocKERELL : Descriplions of Tertiary Insects I-VII. Arner. Journ. 
of Sci. (4) XXV-XXVIII 1908-09. 
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CocKERELL : Eocene Fossils from Green River, Wyoming. Arner. 
Journ. of Sci. (4) XXVIII. 1909 p. 447. 

CocKERELL: Same American fossil Insects. Proc. U. S. Nat. Mus. 
Ll. 1917 p. 89-106. 

CocKERELL : New Terliary Insects. Proc. U. S. Nat. Mus. LIi. 
1917 p. 373-84. 

CocKERELL : New Species of North American . fossil beetles, coch-
roaches and Tsetsenies. Ibid. LIV. 1919. 

CocKERELL in Nature 20 March 1919 p. 44. 
CocKERELL in The Entomologist 1919 LIi p . 122 1

). 

Coc,rnR ELL: Eocene Insects from the Rocky Mountains. Proc. U. 

S. Nat. Mus. LVII. 1920 p. 233-60. 
CocKERELL: Some Eocene lnsecls from Colorado and Wyoming. 

Proc. U. S. Nat. Mus. LIX 1921 p. 29-39. 
Coc1rnRELL AND GRACE SANDHOUSE : Same eocene Insecls of the 

family Fulgoridae. Ibid. LIX. 1921 p. 455-57. 

As will be seen from my determinations in the following, a 
comparison between my material and the Eocene insect forms previ
ously known has not been of much importance. The determination 
of European finds is for the greater part insufficient, and the species 
described are so few that it is not likely that new finds belonging 
to a group so rich in species as that of the insects might be referred 
to the few European ones described, and the Rocky Mountain fauna 
of which a considerable number of species has been described is 
- as above mentioned -- geographically tao distant from us to be 
of any special use. 

It has turned out that a critical use of the much more thoroughly 
based systematics of the recent insects yielded good hints as to the 
systematic reference of examined forms, and for this purpose I, 
therefore, have made use of the literature dealing with these recent 
systematics, as well as of the recent forms proper, in so far as they were 
represenled in the collections of the Copenhagen Zoological Museum. · 

As species of hitherto known Eocene insects are so few, as said 
above, it is no wonder that all the forms, referred to species by me, 
have turned out to be novæ species to science. Some specimens, 
especially a number of Hemiptera I have only referred to families. 
Though I was well aware that at any rate the greater part of these 
Hemiptera cannot be referred to previously described fossil forms , I 
have not been able to find any "characteres essentiales" (to use a 
Fabrician term) by wbich with certainty to refer eventual further finds 

1
) I have not seen this paper. 
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to one of these forms in particular - and lo that alone . . I, there

fore, have resigned as lo lhe furlher denomination of these forms, 

hoping thus to have secured a more solid base for my species than 

is generally the case in the present literalure. 

Description of the Fauna. 
Odonata. 

A fine impression of parts of wings and abdomen of an Agrionid 

has been found in cement-slone at Struer. Of the abdomen the 6 

outermost segments with anal appendages are present ; on the 2 most 

completely preserved wings the basal half (from Nodus inwards) is 

wanting, but also their hind margin is somewhat molested ; as for 

the rest they are fine and well preserved, this also applies to a smal! 

rest of a third wing. 
From a comparison wilh the literature, especia lly wilh the paper 

of CALVERT 1
) it becomes evident that the wing impression must be 

due to a representative of the genus Phenacolestes Cock., formerly only 

known from Lhe Miocene of Colorado. As the basal parts of Lhe 

wings are missing, the number of lhe antenodal veins, Lhe position 

of Arculus and Nod us in proportion to the length of the wing, and 

the shape of the quadrangle cannot be sta ted, but the foliowing 

characters prove the specimen in queslion to belong to the genus 

Phenacolesles: Between M 1 and M 1 a there is only one row of cells 

reaching to the margin of Lhe wing, between MI and Rs there is 

proximally one row, further on 2 rows, and at the margin 3, this is 

also the case with the area between Rs and Ms; also between M, 

and Cu1 there are more (at least 4) rows of cells at the margin. 

Dysagrion , the only Odonat genus previously known from Lhe 

Eocene period, differs from the above named form among other things 

by having up to 5 cell rows between M 1 a and M2, and up to 8 

between Rs and Ms. 

Phenacolestes jutlandica n. sp. 

It is characteristic to this species (in con lradi stinction to the 

previously known Miocene species mirandus Cock. and para/lelus 

Coclc) that between Mia and Mi there are only 2 cell rows distally, 

and posterior to Cu 2 likewise only 2 cell rows. Length of stigma 

') Philip P. Calvert: The Fossi l Odonate Phenacolestes, with a Discussion 

of the Venation of the Legion Podagrion Selys. Proc. Acad. Nat. Sci. 

Philadelphia 1913 p. 223-272, pl. XlV. 
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like 2 lo 2 1
/ -; of lhe underlying cells. At the wing margin 5 cells 

are counted between Rs and Ms, and 4 between Mz and Rs. 19 
postnodal cross-veins. Length of upmost wing fragment 21 mm. 

Fig. 2. Phcnacolesles jullandica n . sp . 

Segments of abdomen transversally rugose. Anal appenrlages hroad , 
square, wilh a slight curve on the inside margin, and midway on 
the snrface a groove which is steeply bounded anleriorly but llaltened 
posteriorly. Length of lhe preserved piece of abdomen (in a straight 
line)· 25 mm. 

1 specimen. Struer (poss. Min. Museum). 

Orthoptera Saltatoria . 
The fragment of a hind wing of a sallatorial Orthopteron is at 

hand ; judging by the radial sector branches (S1 and S2) which join 
below, it must be referred to a locust, Phasgonoridæ (Locustidæ olim). 
It is, however, impossible to decide to which of the subfamilies it 
belongs . The venation of the hind wing does not in the recent forms 
present any subfamily character allowing with certainty an _ applic
alion to unknown forms. As the vein at the margin of lhe wing, 
which I have lettered Ms, issues from the vein b ehind , and not from 
that before it, we most likely may exclude the greatest of lhe sub
families , Phaneroplerinæ and also Pseudophyllinæ, the lwo groups to 
which we should otherwise a priori have turned for a comparison. 
It is much more likely lhat it may belong to one of lhe subfamilies 
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Phasgonurinæ and Declicinæ, although a reference to any of lhese 
latter cannot be proved. 

Though we are obliged to leave the question about subfamily 
undecided, our wing, however, displays features so characteris tic both 
in comparison with the recent and wilh lhe few Terliary forms that 
I think il justifiable to es lab li sh it as a new genus and species to 
which I give the name of 

Nymphomorpha n . g. medialis n. sp. 

As il is impossible by means of this one specimen to decide 
which of its characters belong to the genus and which to tb e spe
cies, I shal l state them all toge ther ; it is most probable that by far 
lhe grea ler part (and perhaps all of them) are generic charac ters. 

R is forked at the very apex . 
It is distinclly seen lbat lhe distal half of the vein next to R is 

an Rs, as ils inner part (at lhe offspring from R) is s lron ger and 
more oblique lhan the cross-ve ins, between which it is situaled . 
Basad lh e line formed by Rs is continued by M1 +2, but whilst this 
latter vein in the recent forms distally bends caudad even basally to 
the middle of the wing, backwards and outwards converging with 
the Rs branches (S1 S2 S a), in arder to join the longitudinal vein 
formed by M2 together with the lower parts of S1 and S2, this back
wards curve of MI in our form tak.es place more distally on the wing 
membrane (we may es lim a te it to be at about 2/a of the wing length, 
coun ted from base). This dis tal part of M 1 is very shor t, not much 
longer than the other cross-veins proper between M 1+2 and Ms +, , 
whereas in the recent forms it is much longer than the corresponding 
parts of S 1. 

C 

.•' 

.:_:~~~::;;' . ··-..... ; ... J) 

···-., ------------
····.~---- r, • .. -••~• 

Fig. 3. Nymphomorpha n . g. medialis n . sp . 

That the backwards bending part of M 1+2 really is represented 
by the cross-vein-like part, which I have indicated with these !etters, 
and not by any of the simil ar cross-veins basad to it, is proved 
by the _presence of the very dis ti net radiomedial cross-vein (r-m ). 
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About midway on the wing M a+, in a characteristic way bends 

backwards and continues outwards in another line than that of the 

proximal part. M a under a very steep angle issues from M 4 but then 

turns sharply outwards parallel with the veins on both sides of it. 

The anal veins are only seen in fragments, and the anal area 

most probably folded over and found partly below the preserved part, 

lhe direction of some few veins indicales that these veins must belong 

to a hind series bidden in lhe s lone below lhe other visible veins. 

The drawn veins are distinctly seen in the stone, but no such 

network of fine veins between them (nor f. inst. in the cells surrounded 

by the Rs-branches) as is found in the recent forms. We cannot 

completely deny the possibility that such an irregular accessory vein

reticulation may have been present, but when we observe the dislinct

ness of the cross-veins between Se and R, of those between R and Rs, 

and of those between M 1 and M 2, whilst nothing whatever indicates 

the presence of more cross- or net-veins distally to them, it is by far 

lhe most probable that such accessory Yeins have not been present. 

The interpretation of the veins has been much facilitated through 

the use of Comstock's figures, f. inst. that of a recent Scudderia nymph 

(Comstock: The Wings of lnsects 11g. 123). We here meet with the 

curious faet that the veins of this fossil wing are much more easily 

homologized ,vith the tracheation of a recent nymph, than are the 

wing veins of a recent imago belonging to the same type as the nymph. 

The length of the preserved piece of wing (measured froni apex 

of wing to the basal lower corner) is 27 mm. 
1 specimen. Struer (poss. Min . Museum). 

Neuroptera Planipennia. 
Megalomus densistriatus n. sp. 

The Neuropterous wing, fig. 4, which has been found in cement

stone, distinctly appears to belong to a representative of the family 

Hemerobiidæ (by the presence of more than 1 radial branches and by 

lhe rather few cross-veins arranged in series). Especially by the rich 

ramification of its veins it agrees with the Terliary (Oligocene) genus 

Bothriomicromus Scudder, but as the 1st cross-vein of the costal area 

is bent backwards towards the base of the wing as a nervus recur

rens it cannot belong to this genus. By the broadness of its costal 

area it, however, agrees with the recent Hemerobiid genera Mega

lomus Ramb.; Drepanopteryx Burm., and Drepanacra Tillyard which 

as to venation show lhe mosl primitive features within the family. 
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Of these 3 genera the palæarctic (and American) Megalomus has 
wings with evenly curved margins, while the 2 other, respectively 
palæarctic and Australian, genera have the back margin near apex 
falcat or concave. Strange to say, the present specimen has some 
irregularly bounded incisions just where the concavity is to be seen 
in the mentioned recent genera; and what is more, in several De
panacra- and Drepanopteryx-species (compare R. J . Tillyard in Proc. 
Linn. Soc. N. S. Wales XLI 1916 p . 269-332) some so-called fenestellæ 
(transparent spots) are to be found at the margin of the wing, viz. 
a deep narrow one on the hind margin a little basally to the middle, 
and 1-4 short but broad ones along the falcation . Exactly in these 
places lhe wing at band also presents its incisions: a deep narrow 
one a little basally to the middle of the hind margin, and 3 broader 
ones distally towards apex (the very number presenled by Dre
panacra humilis Mac L. !); but the horders of these incisions are 

Fig. 4. Megalomus densistriatus n. sp. 

evidently fractured , not outlines of fe n es te 11 æ. The direction of 
the longitudinal veins ending at the 3 broad incisions, as well as 
the place where they bifurcate etc. seem to indicate that the hind 
margin of the wing has been evenly curved. I have, therefore, taken 
this to be the faet; the species at band consequently must be a 
Megalomus to ,vhich genus it also is assigned by the missing 
cross-veins in the costal area, and lhe few cross-veins in the row 
almost midway on the surface of the wing. 

\Vhether the presence of fenestellæ in the named recent forms 
might find its explanation in the above mentioned fractures of our 
Tertiary form - or whether it is the reverse - I dare not decide. 

As characlers peculiar lo the present species the dense venation 
is first to be stated. From Ramus recurrens ca. 10 mostly ramificated 
veins issue, R, M and Cu 1 together issue from the base of the wing. 
From its distal half Radius sends out 16 branches whilsl Media, 
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slrange to say, sends out 5 branches from ils up per side, close to 
its base. Most of lhe branches ramificate dichotomically, till they 
are about half so distant from each other at lhe margin of the wing 
as on the middle of it. The outermost row of crossveins is not 
exactly parallel with the margin . The innermost row only consists 
of very few cross-veins. Il must, however, be observed that I have 
only drawn the veins which I know for cerlain to exist, it is pos
sible that there are more veins lban drawn in both cross-vein series, 
but the stale of preservation of th e wing does not justify the state
ment of a grealer number of Yeins. 

Length 18 mm. 1 specimen . Fuur (poss. Min. Museum). 

The distal part of another wing likewise belonging to a Mega
lomus further is at band. Judging by the broad costal area we 
might suppose il lo be a fore wing, but l s l radial branch appears as 
a radial sector from which the olher radial branch es (except lh e hind 
one, 8th), issue, and this is a specific bind wing peculiarity. 

s 

Fig. 5. Megalomus ? d ensistriatus n. sp . 

On account of the form and size of the wing (the preserved 
piece is 9 mm long) as well as the course and density of the longitu
dinal veins, it is not excluded that this ,ving might be the hind wing 
corresponding to the Megalomus densistriatus fore wing described above. 
This conception is confirmed by the observation thal the most pe
culiar character of this latter : the median branches issuing from lhe 
upper side of the median stem, is also represenled in this wing (by 
3 such branches). 

If I am right in the supposition that the wing at band belongs 
to M. densistriatus, we must add to the characters of this species the 
faet that both fore and hind wings have a broad costal area which 
then would justify the establishment of a new genus to Ibis species. 

1 specimen. Skærbæk (poss. Min . Museum ). 
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Megalomus sp. 

Besides the two above named finds an impression of one more 
Megalomus has been procured, an impression of a whole insect with 
its wings and in lateral position. 

Fig. 6. Megalomus sp. 

For want of sufficient characters, especially the venalion of the 
wings, Lhe material does not allow any determination beyond lhe 
statement that it has to do with a Megalom11s . Length of lhe insect 
measured from tip of front to apex of wing 11 mm. 

1 specimen. Silslrup Bakke (poss. Min. Museum). 

Coleoptera. 
Cassida sp. 

Not only in the recent time but also in earlier geological periods 
the beetles have held their own as the insect group showing the 
grealesl number of species. Of the known Tertiary insects more than 
one third are beetles. It is, therefore, astonishing that only a single 
of the Diatom-earth finds is represented by a beetle. According to 
its_ habilual appearance, especially the broad limbus on lhe elytra, 
this individual (consisting of Prothorax and elytra connecled) must 
be a Cassida. 

From Oligocene and Miocene deposits a small number of Cas
sida species has been described, further several finds not referred 
to species are known from these deposits. On the other hand, no 
Cassida is known from Eocene deposits, the individual at band thus 
certainly must represent a new species. The elytra are, however, seen 
from lhe inside, and neither elytra nor prothorax displays characters 
sufficient for the characterization of a species. The length of the 
insecl is 5 mm, its breadth 3., mm. 

1 specimen, found ns erratic block al Struer (poss . Min . Museum). 
Dann1arks geologiske Undersøgelse. li. IL Nr . 37. 2 
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Hymenoptera. 
Pimpla stigmatica n. sp. 

Of the 2 forms of Hymenoptera, of which impressions have been 

found in cement-stone, one belongs to the family Jchneumonidæ. 

Only one specimen of this latter has been procured ; head and thorax 

are very badly preserved, abdomen a little better. The wing venation 

and Jhe long ovipositor, however, make it quite clear that we have 

to do with a representalive of the subfamily Pimplinae, and with the 

very genus Pimpla. 
A small number · of Tertiary Pimpla species (all from Oligocene 

deposits) has been described, it is, however, to be observed lhat these 

species do not all belong lo the genus Pimpla in the present sense 

of the word, and no Pimpla has till now been recorded from the 

Eocene deposits . 

Fig. 7. 
Pimpla sligmalica n . sp . 

The present species is characterized by its bicoloured stigma 

which is basally pale, dislally dark. It is true that many recent Pimpla 

species have the very base of stigma pale, but in the present case 

the pale colour covers about half the stigma. The 2nd cubital cell 

is lriangular wilh a short peduncle, the basal vein (m-cu + the in

nermost part of M) almost straight. The radial cell of lhe hind wing 

is rather small, it issues proximally at about one lhird from the apex 

of the wing. The legs have been strong. Abdomen appears the 

broadest between tbe fourth and fifth segment. Ovipositor ca. half 

as long as abdomen. Lenglh (ovipositor included) 11 mm. Length of 

anterior wing 7 mm. 
1 specimen. Thy (poss. Min. Museum ). 
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Proctotrupidæ sp. (Idiotypa aff.). 

The second impression of an Hymenopteron from cement-stone (like
wise only 1 spec.) is due to an insect which, according to the obconical 
form of its abdome n, must be referred lo ldiolypa or lo a closely a lli ed 
Procto tru pid-genus. Other characlers are, however, not to be distin
guished (of lhe wing f. insl. only the basal part of lhe anterior margin 
on to stigma are lo be recognized), hence further reference is excluded . 
Length 5.o mm. 

1 specimen. Si lstrup (?) (poss. Min. Museum). 

Lepidoptera. 
From Hanklit a stone with impressions of remains of 3 insects 

and another with remains of one insect are at hand, further a stone 
from Silstrup " ·ith impressions of one insect. They all look some
what alike, and most likely may be referred lo one species, they 
eviden tly originale either from a caddis fly or a moth. In one 
specimen a typical Lepidopterous-palp is seen before Lhe front of 
lhe head, a sufficien t proof that we have to do with a molh. This 
is so far interesting as no Lepidopleron was formerly known from 
the Eocene deposits, bul lhere is no possibility of any further reference 
of my specimens. 

Diptera. 
Tipula binoculata n. sp. 

Remains of a crane0y are at band ; its most essential characters 
are lhe fine, spotted wings, with one spol near apex and another al
most at the end of cos ta, both rounded and dark.er at their margins 
than in the middle. Further there is an infuscation along some of 
the veins, especially M 1 and M 2, and the ouler part of their basal 
stem, and also along Lhe inner cross-vein-like part of Cu 1, and the 
adjoining Cu2. 

F ig. 8. Tipula binoculata 11. sp. 

2• 
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What has been preserved of the venation is not sufficient lo 

allow ns to refer it with certainty to any genus. But the position of 

the mentioned veins, and the infuscation along the named wing parts 

indicate the genus Tipnla proper of which we know a large group 

of species presenting the same peculiarities (f. inst. the recent eluta 

Lw., and several Miocene (maclurei, limi etc.) Jigured and described 

in Scudder : Tertiary Tipulidæ (Proc. Arner. Philos. Soc. XXXII. p. 224 

1893-94). 
The present species is highly characteristic by the 2 distinct, 

rounded, eye-like spots (when similar spots are found in other forms 

they are never well outlined but diffuse and longish, extending more 

or Jess backwards on the wing), and the relaliYely long fork formed 

by M 1 and M 2. The insect measures 3.o5 cm. from tip of head to 

tip of wing. 
1 specimen. Skærbæk (poss. Min. Museum). 

Eriocera dimidiata n. sp. 

This cranefly-wing does not present the two foremost longitudinal 

veins (C and Se); the foremost part bas obviously been folded over 

and is bidden behind the radial part of the wing. The venation 

otherwise totally agrees with that of the recent tropical genus Erio

cera, and within this genus with the oriental species-group having 

Cu! in direct elongation of the Cu-stem. To the genus Eriocera 2 

' \ 
\ 

', . 
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A2. A, 

Fig. 9. Eriocera dimidiala n. sp . 

Tertiary species, succini Lw. and palpata Lw. also belong, both 

from amber, but none of them presenting any nearer relation to the 

Eocene species which is characterized by, all its cross-veins being 

placed more basally than in all other species of this genus, so that 

the issne of R4- 5 and the inner border of the discoidal cell are al

most in the centre of the wing and basad to the ending of the anal 

vein in the hind margin of the wing. Cu2 is half as long as the Cu 

stem, and the discoidal cell some times longer than high. All the 

othe1 distal vein parts are likewise of very great length so that it 

may be j ustifiable lo characterize all the apical part of the wing as 

unusnally elongated. Length of wing 9.5 mm. 

1 specimen. Struer (poss. Min . Museum). 
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Rhamphidia thybotica n. sp. 

At a first glance it may seem rather slrange that I have referred 
lhe Tipulid-wing, fig . 10, procured from cemen l-stone, to the genus 
Rhamphidia. In this genus Subcosla ends in the anterior margin 
of the wing, and in the present form it is seen lo end in Radius, 
a character which is slaled as typical lo lhe family Tipulidæ, 
whilst the family Limnobiidæ, to which Rhamphidia belongs, has 
Subcosla ending in Costa and at lhe same time near apex sends 
a small cross-vein down to Radius. This character is, however, not 
more slable than !hat Subcosla in the recent North-European R. longi
rostris bifurcales quite apically sending one branch in a right angle 
on to Cos la and the olher, lhe s tron ger one, down to Radius. In 
some species, such as lhe American R. flavipes Macq. and mainensis 
Alex. (figured by Alexander in Proc. Acad. Nat. Sci. Philadelphia 1916 
pl. XXV. fig. 13-14 -- I regret that I do not know them from autopsy) 

Fi g. 10. flhamphirlin lhybolica n . sp . 

the fork branch on to Costa is missing, so lhat lhese species present 
lhe Tipulid character: Subcosta only ending in Radius . The venation 
of lhe Eocene wing otherwise agrees lhe hest wilh lhe Rhamphidia
genus (of which also some few species are lmown from Tertiary de
posils, from amber and from Florissant). The above described pe
culiarity of Subcosta lhus not preventing its reference to lhis genus 
it must be reckoned justifiable to refer it to Rhamphidia, as its 
venalion otherwise quite agrees with that of this genus. 

As characterislics of lhe present wing it further is to be slated 
that Subcosla is slightly proconvex in its distal part, just befare ils 
en ding in Radius. The dis lal part of R 1 is not recognizable in this 
on the whole ralher indistinct impression, wherefore its distal course 
cannot be stated. The slem of the other R-branches issues from the 
Radius-stem some way basad to the place where Subcosta issnes 
from the latter. M a issues from M 1 - 2 and not from the cross-vein 
bounding the discoidal cell distally. Cu 2 is slightly and evenly curved, 
on account of which the cross-vein connecling it ,vith Cu 1 is well 
developed. Length 14 mm. As for the rest, lhe wing much resembles 
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lhe wing of Rh . falcaria Scucld. from Florissant (Proc. Acacl. Amer. 
Philos. Soc. XXXII. p. 206). 

1 specimen. Silstrup (poss. Min. Museum). 

Rhamphidia sp. 

An impression of remains of wings and legs of a cranefly from 
diatom-earth is al band. The wings are somewhat shorter than those 
of the above namecl Rhamphidia species, only 10 111111. long. The 
venalion of the wing is cliffi.cull to observe, the Diatom-earth proper 
not yielcling as good impressions as cemen t-stone. I have f. inst. not 
been able to lind any cross-veins preserved , but the preserved veins 

Fig. 11. Rhamphidia sp. 

agree so completely with lhose of R. thybotica that I do not hesilate 
to refer this find Lo Lhe same genus, though for want of typica I 
characters I clesist from naming the species. 

1 specimcn. Silstrup (poss. Min. Museum). The specimen is Lhe 
one indicated by Morch as »Termes «. 

Nematocera Polyneura spp. indet. 

In cement-stone procured from Silstrup 2 single cranefly's wings 
further are al hand_, one 19, the other 25 mm. long. The state of 
preserYation, however, is so bad that a reference to a genus is im
praclicable. 

Brachycera Schizophorinæ sp. indel. 

A fly 's wing, found in cement-stone al Struer and 10.s mm. long, 
rn all its characters agrees wilh the large group of the Schizophorinæ 

to which group it accordingly is referred. Further reference, is, 
however, impracticable, as only Lhe wing is preserved. 
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Homoptera. 
A number of Homoptera from lhe Eocene of Rocky Mountains 

has been described first by ScuooEH and laler on by CocKEHELL, 

whilst Homopterous finds from Lhe old ·world are scanty. They only 

consisl of a Hammapleryx anglica from England (Cockerell), a Cer

copidium rngulosum from Greenland (Heer), and an undetermined hind 

wing from Scotland (Gardner). 
In cement-slone remains of 5 species of Homoplera now have 

been procured, one specimen of each. It has been proved thal they 

all may be referred to lhe superfamily Fulgorina and within this to 

relatively the Ricaniidæ, the Flatidæ and the Cixiidæ. 

Ricaniidæ. 
Hammapteryx paucistriata n. sp. 

The find represented in llg. 12 according lo the many cross

vein sin the costal membrane must belong either to Ricaniidæ or 

Flalidæ, the hvo Fulgorin families with many cross-veins in the coslal 

area. Un[orlunalely the anal area of the wing wilh Lbe most dis

tinctly separating family characters is missing, bul the curious up

wards curve of the distal part o[ Subcosla, the anterior branch of 

which even complelely coalesces wilh Costa, is only met with in a 

certain number of genera within Lhe Ricaniidæ, and not in any Flatid , 

allhough Medius being much more richly ramificated !han Cubitus 

perhaps might be suggestive of Lhe reverse. 
The form described here so completely agrees with the Terliary 

(exclusively Eocene) Ricaniid genus Hammapteryx lhal I do not 

hesitale in referring it to this latter. Within the Hammapteryx 

genus 4 American species are· at present known : H. reticulala 

Scudder, H. tripunctata Cockerell, H. ('!) lepidoides Cockerell, and 

H. (?) ceryni(ormis Cockerell together with a species from the Eocene 

deposits of England: H. anglica Cockerell. From the first 4 forms 

it is distinguished by the relatively few longitudinal veins m the 

apical part of the wing, and from the last one, at any rate, by the 

low co5tal membrane. 
vVing relatively narrow in proportion to length ; cos lal membrane 

rather narrow with ca. 30 cross-veins. Coslal vein joins the costal 

margin a little distally to the outermost Lhird part o[ lhe wing. The 

anterior branch of Subcosta joins wilh Costa at about three fiflhs 

of the wing, measured from base, whilst ils posterior branch soon 

bifurcates, and the anterior branch of this latter bifurcation is strongly 

opistocurved and once more bifurcated. Radius issues from the basal 
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cell in comrnon wilh Suhcosta and parls from this corn111on stem at 
aboul 1 111111 from b ase. Medius has a longer basal stem, and whil s t its 
anlerior branch only once birurcates, its posterior branch ends in 6 
(7) branches. Cubi lus is also bifurca le, and its ramification tak es 
place a liltle more dislally lhan thal of Medius, il~ anterior branch 
a lone once more bifurcales and ends in 3 (4?) branches . Thus Cubilus 
is more scanlily ramificaled than Medius. 29 veins in all are counled 
along Lhe margin from tbe end of Costa to the beginning of Clavus. 

Fig. 12. Ha mmapteryx paucistriata n . sp . 

Along the a pica l margin tbere is a row of cross-veins extending over 
11 vein intervals . Furlher inwards there is an a litlle shorter series 
of cross-veins, and at about the middle of the wing a few cross-veins 
forming a Lhird series are seen. In t.his last series lhere are perhaps 
more cross-veins lhan the three drawn by me, I bave namely only 
drawn lhose which I was s ure lo know to exisl. Length of wing 
13.5 mm . 

1 specimen. Struer. (poss . Min. Museum). 

Eoricania 11 . g. danica 11 . sp. 

In the fragment of a wing, seen fig . 13, fortunately so much of 
Clavus has been preserved that we are able to identify it as origin
ating from a Ricaniid and not from a Flatid. 

As shown in the little sketch to the left sho,ving lhe claval part of 
a recent Ricaniid wing, the members of the family of Ricaniidæ have 
a characteristic course of the 2 anal veins which form a Y, with the 
peduncle pointing oulwards. It may be supposed in advance that As 

• in these recent forms has been secondarily obliterated proximally as 
il does not issue from the base of the wing as all longitudinal veins 
primarily do . The Eocene specimen at band in this respect displays 
a more primitive feature, in as much as the 2 anal veins also join 
proximally, thus enclosing an elliptic cell, a character of generic value, 
on which I have established the genus Eoricania. The genus Ham-
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mapteryx, the only hitherlo known Tertiary Ricaniid genus has many 
fanshaped radiating anal veins 011 Clavus, as seen in ScuDDErr's figure 
(Tert. Ins. North Arner. pl. VI. L 34). This feature of course must be 
Lhe starting poinl for the Clavus nervaLion of the living Ricaniidæ, 
and the new form, in this respecl , obviously forms the intermediary 

Fig. 13. Eoricnnia 11 . g. da11i ca 11 . sp . 
To the lefl ClaH1s of a recent Hi cnniid . 

belween Hammapteryx and the recent Ricaniids . Hammapteryx and 
Eoricania agree in the respect that the bifurcation of Radius takes 
place a rather short way off base (as far as may be estimated at 
about one Lhird of lhe length of the wing, measured from base) whilst 
the bifurcation in the recent genera takes place more dislally. 

Subcosta distally curves a liltle towards the margin which seems 
to indicate that it is proconvex in the outermost (missing) part of 
lhe wing (as in lhe recent genera Pochazia, Ricania etc.). Also in Lhe 
distal part of one o[ the median Radius branches we m eet with a 
similar proconvexily. Cubitus presents a much richer ramification 
than Medius, sending its branches almost equally in costal and anal 
directions . 

Behveen Medius and Cubitus is seen an outwards interruple<l 
(and apically bifurcaled) line which looks like a vein, but which is 
most probably to be recognized as a fold or an edge of the wing. 

As to cross-veins I dare not state more than 3 small ones in a 
series close by the apex of the wing. 
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The length of the preserved fragment, rneasured from the inmost 
point of R to the outmost corner of the fore margin, is 16 mm. 

1 specimen. Northern slope of Fuur (poss. Min. Museum). 

Flatidæ. 
Ormenis furcata n. sp. 

Unfortunalely the Clavus part of the wing is missing m the find , 
drawn fig. 13, but I refer it to the Flatidæ, on account of the rich 
ramification of Media, and the scanty ramifica tion (only a single 
bifurcation) of Cubitus. In venation it agrees so well with the recent 
genus Ormenis that I have no doubt about this reference. 

Fig. 14. Orm~nis furcala n . sp . 

The faet that Subcosta is bifurcate is of great value as a peculiar 
species character, as it is simple in recent species. This bifurcation is 
estimated to take place about midway on the wing. Radius and 
Subcosta issue from the same point of the basal cell. The posterior 
branch of Radius once more bifurcates near its base. The furcation 
of Media near its base is most characteristic, because it soon appears 
quadrifurcate, as only the anterior branch of each of ils 3 bifurcations 
has bifurcated. 

lts secondary branches bend strongly downwards in their outmost 
parts, still curving slightly forwards at lhe very tip. Cubitus only 
once bifurcates, and the branches approach outwards. 

Between the secondary branches of Media can be seen some 
crossveinlike impressions in the stone, but I have not drawn any of 
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lhem as I dare not decide which are really due to cross-veins and 
which are not. 

J udging by lhe course of lhe veins lhe wing seems lo have been 
of a very high triangular form. 

Length of lhe prescrved piece 14 mm. 
1 specimen, wilhout localily (poss. Min. Museum ). 

Lechæa primigenia n . sp. 

The find , dealt wilh in Lhe foliowing, consists of one fore wing 
and the marginal part of Lhe other fore wing (of wbich lhe rest is 
bidden in the stone). Also here Clavus is missing. As far as the 
course of its yeins may be stated with certainty, the venation turns 
out to be in so great agreement with the recent Flalid genus Lechæa 

Fig. 15. Lech æ a primigenia 11. sp. 

that I have no doubl in referring it to this genus. The Eocene Flatid 
genus Lithopsis Scunn. Lo which ScunnER as well as CocKERELL have 
referred several Flatid wings described by them, is out of the question 
here - both as regards this find and the above mentioned Ormenis 

furcata. ScuDDER 's species have a totally diITerent Yenalion, and 
Coc1rnRELL's figures do not allow any comparison, as the venation 
cannot be stated in Lhem: 

It is characteristic of the present species lhat the costal cell is 
relalively narrow, more so than the costal membrane, and that lhe 
cross-veins of the costal cell are not hifurcate as in the recent species, 
but simple. Subcosta, on lhe olher hand, is bifurcale quite distally. 
Radius bifurcates almost midway on the wing, and ils anterior branch 
soon after once more bifurcales, the poslerior branch, however, aboul 



28 

midway between its oITspring and the margin. The first bifurcalion 
of Media takes place a little basad lo thal of Radius. Length 23 mm . 

1 specimen. Skærbæk (poss. Min. Museum). 

Cixiidæ sp. 
Cixiidæ. 

In cemenl-stone a large Homopleron, measuring 24 mm from 
lip of head lo lip of wing, has been procured ; on lhe wings, which 
~re far exceeding apex of abdomen, some veins are discerned, but 
none of them in full lenglh. As some of lhese veins belong to the 
fore wing and others to the hind wing, lhough it is nol possible to 
refer them all wilh certainty to one or other of the hvo wings, and 
as they are, moreover, only few in number, further systematic reference 

Fig. 16. Cixiidæ sp. 

1s excluded. We do, however, recognize lhat lhe fore wing has a 
marginal vein parallel lo the apical parl of lhe \\·ing. Further a 
series of outwards closed cells are discerned with lheir apices near 
the tip of Lhe fore wing; yet they must belong to the hind wing, 
indicating that Ibis latter, is of almosl the same lenglh as the fore 
wing. This faet together with the convex anterior margin of the fore 
wing and its issuing far anleriorly, apparently directly behind the 
head, are suggestive of the family Cixiidæ, but as befare said, further 
reference is excluded. 

1 specimen Hanklit. (poss. Min. Museum). 

Hemiptera Heteroptera. 
As mentioned in the introduclion the grealer parl of the insecl 

finds from Eocene deposits of Denmark consists of bugs, but as a 
rule only 1he dorsal aspect of the bodies is recognizable in the slone; 
the habilual appearance of the memhers wilhin a Hemipterous family 
is so uniform that when a peculiar plastic feature is not lo be ob-
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served in a find it is not possible to refer this otberwise than to 
Lygæidæ, Saldidæ etc. 

Scutelleridæ. 
Tectocoris? angustilobatus n . sp. 

A Pentatomid form , more lhan 20 mm. long, thus a very large 
bug, is present. Prolhorax distinclly broadcst behind th e middle . 

. · .. ·-. : . · .. 

Fig. 17. T ectocoris ? angustilobatus n. sp. 

The middle lobe of Rostrum hardly as long as lhe side lobes. The 
most" surprising features of this specimen is the apparently very short 
Scutellum with semicircular hind margin. Such a Scutellum is un
known in the recent Pentatomids and also in the Terliary forms . A 
comparison with the recent forms belonging to this group, ho-wever, 
calls the attention to the Sculelleridæ, the Scutellum of which is pro
jecting tonguelike backwards covering almost all lhe abdomen, whilst 
only a short basal area is connected with the und erlying part of the 
body . In Tectocoris and allied forms the solid basal part of Scutellum 
has exactly the same semicircular outline found in our Terliary species. 
The question now is whether the Tertiary form really is a Scutellerid 
and has the long tongu e- like proj ection backwards from lhe solid 



30 

part of Scutellum or not. This projection is very thin in the recent 
Scutellerids so that it will not be easily recognized in fossil specimens, 
and yet it is clear ly seen here that the middle part of the body (about 
three fifths of the breadlh of the body) is distinctly darker in colour, 
which cerlainly indicates that we here have lhe trace of the Scutellar 
projection, and the Scutellarid nature of our form thus is clearly proved . 

Among the Scutellerid genera Tectocoris in general appearance 
agrees with the Tertiary form , especially in the shape of Prothorax, 
but as the genera in the Pentatomids cannot be recognized with 
certainty on the habitual appearance alone I have put a ? al the gene
ric name. 

The Tertiary species at hand is characterized by its relatively 
narrow projection of Scutellum and by the middle lobe of Epistoma 
(tylus) being a trifle shorter than the side lobes (juga). 

Material : 1 specimen (the type) 22 mm. long. Cement-stone Sil
strup. (poss. Min. Museum). - 1 specimen (the individual mentioned 
by Mønctt under the name of »Cimex (Scarabæus Forchh .))« ca. 26 mm 
long. Cement-stone Fuur. (poss. Min. Museum). - Finally in cement 
stone Silstrup a Pentatom, about 22 mm long, has been found in lateral 
position and, therefore, rather unidentificable. J udging by the semicir
cularly ou ti i ned scutellar impression it also applies to a large Scutellerid, 
probably a Teclocoris; for this reason I have - although not with cert
ainty - referred it to Tectocoris angustilobatus. (poss. Herlufsholm). 

Further the right hemelytron of a Pentatomid with 13 parallel 
simple veins on the membrane is present. It obviously originates 
from a Scutellerid, and the size (17 mm) prove'> that it must have 
been a large form. In faet it so completely corresponds with Tecto-

Fig. 18. Hemelylron , most probably of T eclocoris 
,rnguslilobatus n . sp . 

coris angnslilobatus in size that it most probably belongs to this species . 
Corium is however equally densely and opaquely chitinized all over, 
while in lhe recent Teclocoris tbe greater basal part of Corium which 
is bidden under the Sculellar projeclion is rather hyaline and thin . 

1 specimen, found as erratic block at Klitgaard near Vilsund 
(poss. Min. Museum). 
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Pentatomidæ. 
Teleoschistus multinervosus n. sp. 

The dispersed remains of a Pentatomid have been found , head , 
Prothorax and Sculellum in conneclion, the rest of Thorax and ab
domen likewise in conneclion, and a wing membrane separately. 
They were, howeyer, all found close by each other, so that there can 
be no doubt of their belonging to one and Lhe same indiYidual. Tbe 
most cbaracteristic feature of the present form is tha t the broad 
Scutellum has no apical projeclion at all, a circumstance unknown 
within tbe recent Pentatomids, but found in several Terliary genera, 

Fig. 19. Teleoschistus multinervosus n. sp. 

described by ScuooER in his Tert. Ins. N. Amer. Among lhese genera 
our form agrees the best with Teleoschislus which has been establis
bed according to 2 Miocene and 1 Oligocene species. It namely has a 
broad head, and Scutellum does nol cover more than hal[ the length 
of abdomen. 

Our species agrees with T. antiquus ScuooER (from Oligocene, 
Quesnel) in so far that Scutellum must have reached to about lhe 
middle of abdomen. The head is, howeYer, dislinctly narrower than 
in the named species, Pronotum has another form (perhaps partly due 
to pressure however), and especially from the preserved piece of mem
brane it is evident that the veins have been numerous, more lhan 16, 
a very great number in a Pentalomid - and a primitive feature. 
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Length from front margin of head to apex of Scutellum and 
from front margin of Mesonotum to apex of abdomen 10.15 mm. 

1 specimen. SilsLrup (poss. Min. Museum). 

Pentatomidæ spp. 

Four differenL linds or remains of bugs are· present, tbe character 
and state of preservaLion of which only allow a reference Lo a family, 
viz. the Pentatomidæ, but no furLher idenLificaLion or particular 
characterization. One of the remains is a head + prothorax, 6.; mm. 
long with adjacent large remains of antennæ and fore legs, from 
Cement-stone SilsLrup. The next is a torso, 7 mm. long, consisting 
of thorax + the foremost half of abdomen, from cement-stone Mors 
(poss. Herlufsholm). The third is a 9.s mm. long thorax + abdornen, 
of which only the apical segments have been lost, from Cement-stone 
Silstrup. (poss. Min. Museum). The fourth is an underside of abdomen, 
5.s mm. long, from Cement-stone Silstrup (poss. H. Ødum). 

Cydnidæ. 
Teleocydnus n. g. tra sitorius n . sp. 

The mosl characLeristic feature found 111 Lhe bug mentioned in 
the following is a hollow impression along the middle line of ab
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domen, being about one l"ourth the breadth of 
abdomen but reaching to about iLs apex. It quiLe 
evidently delinea Les a scu lellar projection, curiously 
narrow in relation Lo iLs length, and with equal 
right we may regard Lhis projection as a primitive 
Scutellerid Scutellum or an excessively developed 
Cydnid Scutellum. My having referred the genus 
Lo the Cydnidæ is due to the habitual appearance 
which the preserved remains of hemilyLra lends 
to the insects . . The sLrongly punctuated surface 
of the hemilytra and the convex fore margin of 
these wings which when closed quite cover the Con

Fig. 20. Teleocydnus n. g. nexivum, are cerLain Cydnid characters. It is, 
transitorius n. sp. however, most interesting that the long scutellar 

projection issuing from a little oviform, solid basal part classifies it 
as a transitorial form Lo the Sculellaridæ which are already for oLher 
reasons derived from the Cydnidæ. 

The specimen mentioned here is hesides so badly prescrved LhaL 
further characters cannot be stated, but the characLeristic ScuLellum will no 
doubt be sufficient for an identification offuLure material. Length 13 mm. 

1 specimen. The norLh coast of Fuur (poss . Min. Museum). 

• 
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Cydnidæ sp. 

In cement-slone a bug has furthermore been [ound with missing 
legs and antennæ, and with a slrongly molested membrane. According 
lo ils habitus also this insect, measuring about 15 mm. in length, 
must be referred lo lhe Cydnids, but further reference is excluded. 

1 specimen. Mors (Poss. Herlufsholm). 

Coreidæ. 
Coreidæ sp. 

In cernent-slone lhe body of a bug, 6 .25 mm . long, has been found ; 
like the former wilhout legs or other appendages ; according to its 
general appearance, it must be referred to lhe farni ly Coreidæ. It 
agrees best wilh the genus Coriws · or its allies, bul no systemalic 
characters are to be discernecl which might juslif'y ils final reference 
lo lhis genus. 

1 specimen. Silstrup (poss. Min. Museum). 

Lygæidæ. 
? Lygæidæ sp. 

The body of a bug, 7 mm. long, procured from cemenl-stone, 
eilher belongs to lhe Lygæids or to Lhe Coreids. The broad head 
and lhe, especially in comparison wilh the former specimen, narrow 
abdomen most probably re[er the animal lo the Lygæids. Also here 
further reference is excluded. 

1 specimen. Silslrup (poss. Min. Museum). 

Saldidæ. 
Saldidæ sp. 

The body of a bug, 6 mm. long, wilhout antennæ, legs or wings 
has been found in cement-stone. According to the breadth of lhe 
head, the large eyes, and lhe shape of its Sculellum, it must be 
referred lo the family Saldidæ. Furlher systematic reference excluded . 

1 specimen. Silstrup (poss . Min. MuseL1m). 
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General Remarks. 

The finds of Eocene insects from Europe, recorded on p . 7-9, 
however fragmentary and uncerlain they are, serve to prove lhat beetles 
are the mosl frequenlly occurring finds, bul il is of course impossible 
to draw any general conclusions from these fmds on account of the 
sma ll number of delerminable and describable forms found. 

Through the investigations of ScuoDER and Coc1rnnELL Lhe Rocky 
Mountain fauna, on the other hand, has become so well known lhal 
our conception of Lhis fauna, obtained through an invesligation of 
lhe systematic position of the forms, cannot be very wrong. From 
the Eocene of Lhe Rocky Mountains we know as referred to species: 

1 Psocid. 
8 Odonales (+ 1 only referred to genus). 
3 Trichoptera. 
6 Orthoptera ( + some not further referred) . 
1 Aphid. 

43 Homoptera of which 28 Fulgorids. 
10 Bugs. 

3 Physopods. 
120 Beetles (+ same more or less undetermined) ol' which 76 weevils 

37 Nematocera ( + some undeterm i ned) of which 12 cranellies. 
36 Flics ( + same undetermined). 

_ _ 1_8 Hymenoptera ( + some undeterm i ned). 

286 species. 

The Rocky Moun lain fauna thus appears to be characterized by 
its large amo unl of beelles; these insecls make out half the number 
of species, and the nu mber of individ uals in the single grou ps cor
responds ralher well wilh the number of species within the same 
groups. It is, lherefore, of interest to make a comparison wilh the 
Diatom-earlh bed fauna of Denmark. It is Lrue lhat the finds from the 
Dialom-earth bed are but few, only 35 specimens in all, so lhat Lhey 
are iu a much higher degree to be reganled as casual finds, bul in 
spile of Lhis a general view of the fauna is of interest. The Diatorn
earlh bed fauna consists of: 

Odonat 1 species (1 specimen). 
Locust 1 species (1 specimen). 
Planipennia 2 (3 ?) species (3 specimens). 
Beetle 1 species (1 specimen). 
Hymenoplera 2 species (1 specimen of each) . 
Undetermined Moths (5 specimens). 
Cranellies 4 species (l specimen of each) + 2 not referred to species. 
Fly 1 species (1 specimen). 
Homoptera 5 species (1 specimen of each), all Fulgorids. 
Bugs, a t leas t 8 species (3 referred to species, and at least 5 not refer

red to species) 15 specimens in all. 
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By systematic palæontological invesligations like those of this 
paper hvo questions naturally arise, viz. how was th e nature in 
which these forms li ved? and ,vha I do they tel1 us aboul lhe clima le 
of the period in which they li ved? 

As to the first queslion, we must begin by staling that bolh 
terreslric and aquatic forms are represented in lhe 2 faunæ compared, 
(Rocky Mounlains: Trichoptera, Odonala, several Nemalocera; Diatom
earlh: the Odonat and perhaps lhe cranellies). \Vhelher tbe Danish 
aqualic forms have completed their development in lhe very lagoon 
in which lhe Diatom-earth was deposited or in pools on lhe firm 
land behind it, we canno l delermine, and it, thereforc, is of rather 
smal! interest to us. A comparison between the terrestric forms 
of the two faunæ is, on the olher band, most inleresting. It namely 
distinctly displays a characteristic difference which may very well be 
designated by difference of facies, a word otherwise only applied 
to marine deposits. As far as America is concerned, we must 
especially call the attention to the many weevils and olher beetles 
developing in wood which indicates Lhat the surroundings of the 
American localities then \Vere close lo rich foresls. The Diatom-earth 
insecls, on the otber hand, the Planipennids, Fu lgorids, Moths elc. 
and above all lhe very greal contribution of hugs , in a much higher 
degree belong to lhe open country lban to forests; the range of the 
Diatom-earlh insects thus obviously must be characterized as meadow 
near waler. 

As regards the clirnale of lhe Eocene period several forms 
are suggestive of a tropical one. The Phenacolestes genus belongs to 
the Podagrion-group, the living represenlatives of which all are 
lropical forms (tropical America, lropical Africa, the East Indies, Au
stralia). The cranefly genus Eriocera likewise belongs lo the Tropics 
(South Amerika, Sumatra, Formosa) and Lhe species group lo which 
the Diatom-earth species belongs is specilically east Asiatic. All the 
Homoptera belong to lhe Fulgorids of which the main pari, especially 
the large lepidop lerous forms, belong lo the Tropics; the family 
Ricaniidæ to which hvo of lhe Diatom-earlh forms have been refer
red consisls of nothing but tropical insects (the Brasils, the Guinea 
coast, India, the East lndies, Japan, Australia etc.). This also applies 
to almost all the Flatids, the two Diatom-earlh represcntatives of 
which must be referred respectively lo the genera Lechæa, the two 
species of which occur in Borneo, Celebes a. s. f. and to Ormenis 
the many species of which belong partly to tropical America, partly 
to the islands of South Asia (Ceylon, Sumatra, Java etc.). Finally 
the obviously common bug (3 finds of this species existing) Tectoc
oris angustilobalus must be named which appears lo be lropical 
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partly on account of its large size, partly by its reference to the 
Tectocoris genus, the only recent species of which occurs in the Easl 
lndies and down to Australia. 

All these forms unmistakeably point to a tropical climate in the 
Eocene period and thus confirni the estimate obtained by other ways, 
namely that tbe middle temperature of the Eocene period has been 
10 ° higher than that of our days. For the sake of completeness I 
shall add that none of all the other Diatom-earlh forms are incom
patible ,vith the Tropics. 

As ,vill be seen from what has been said about the tropical 
occurrence of the recent allies of the Diatom-earth insects, these recent 
forms seem mosl likely lo occur in East Asia, and especially in the 
East lndies where they are all to be found. ,vhether Lhis faet is of 
any importance, and whether any consequence rnay be drawn from 
it; or not, I shall leave undecided. 

For conclusion I shall only point to the difference between the 
fauna of lhe Diatom-earlh and the amber fauna. Surely lhe original 
counlries of the amber and the Diatom-earlh have not been far distant 
from each other, and at about the same latitude. The layers in 
which amber is found in Samland are, as well known, referred 
lo the beginning of lhe Oligocene, hut the origin of amber and the 
age of the fauna enclosed in amber are sometimes - though hypoth
elically - referred lo lhe Eocene. The amber fauna, however, is of 
a specifically lemperate appearance, it consists of the same types as 
we meet witb in the Norlh-and Cenlral-european fauna of our days 1) . 

Tbe Diatom-earth bed fauna, on the olher hand, is as above men
tioned just as specifically tropical, and the (lower) Eocene age of tbe 
Dialom-earth being cerlain, it is not likely that the amber fauna 
indicating a much cooler temperature also shoulcl belong Lo the 
Eocene. 

') even if more Lropical forms may be found among them - as already 
indicated by Berendt (Org. Heste d. Bernst. I. p. 59). 
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