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II. The Early Types of Insects ; ok the Origin and Sequence of Insect Life in

Palaeozoic Times.

By Samuel H. Scudder.

Read Nov. 20, 1878.

XN THE year 1833^ Audouin exhibited at a meeting of the Entomological Society of

France the wing of an orthopterous insect from Coalbrook Dale in England.^ This was the

first discovery of insects in the coal-formation. Since then many authors, notably Germar

and Goldenberg/ have added to our knowledge of the insects of the palaeozoic rocks, until

now perhaps one hundred species are known. Yet insect remains in these strata may still

be looked upon as the greatest rarities. By far the larger part of these hundred species are

known to us by single specimens, and very fragmentary ones at that— a wing or even a

mere piece of a wing being usually all that we know of a given form. It has been claimed

by some writers that we should anticipate the earliest types of insects to be winged and not

apterous, and the remains that have been found would seem at first glance to sustain such

a hypothesis. But as the wings retain after inhumation more characteristic features than

other parts of the body, it is not surprising that naturalists have made most use of them in

describing the fossil forms ; and 'we should scarcely be warranted in deducing therefrom the

absence of other fragments of the body; moreover a characteristically apterous form of

1 Ann. Soc. Ent. France, Vol. ii, Bull., p. 7-8. It is also

stated that the same specimen was exhibited by Audouin on

Feb. 25, 1833, before the Academic des Sciences; but no re-

port of the meeting was published, unless in Le Temps

newspaper, which I have not seen. The insect was consid-

ered by Audouin as neuropterous, but has recently been

shown by Swinton to be orthopterous.

2 Pqj. Germar's writings on palaeozoic insects, see the

following :— 1. Beschreibung einiger neuen fossilen Insecten.

< Miinst., Beitr. z. Petref., v: 79-94, pi. 9, 13. 4<^. Bay-

reuth,1842.—2. Die Versteinerungen des Steinkohlengebirges

von Wettin und Lobejiin in Saalkreise. f°. Halle, 1844-53.

For those of Goldenberg, see the following :— 1. Prodrom

einer Naturgeschichte der fossilen Insecten der Kohlenforma-

tion von Saarbriicken. <^ Sitzungsb.* math.-nat. CI. K.

Akad. Wiss. Wien, ix: 38-39. 8°. Wien, 1852. (In this

his name is given as Goldberger).—2. Brief an Herrn v.

Garnall. <; Zeitschr. Deutsch. Geol. Gesselsch., iv: 246-48.

8*^. Berlin) 1852.—-3. Ueber versteinerte Insectenreste in

Steinkohlengebirge von Saarbriicken. <[ Amtl. Ber. Vers.

Gesellsch. deutsch. Naturf, xxix: 123-26. 4°. Wiesbaden,

1852.— 4. Die fossilen Insecten der Kohlenformation von

Saarbriicken. < Palaeontogr., iv : 17-40, pi. 3-6. 4°. Cassel,

1854.— 5. Beitrage zur vorweltlichen Fauna des Steinkoh-

lengebirges zu Saarbriicken (Uebersicht der Thierreste

der Kohlenformation von Saarbriicken). <^ Jahresb. K.
. Gymn. u. Vorsch. Saarbr., 1867, 1-26. 4°. SaarbrtLcken,

• 1867.— 6. Zur Kenntniss der fossilen Insecten in der Stein-

kohlenformation. < Neues Jahrb. f. Mineral., 1869 : 158-68,

pi. 3. 8°. Stuttgart, 1869.— 7. Zwei neue Ostracoden und

eine Blattina aus der Steinkohlenformation von Saarbriicken.

< Neues Jahrb. f. Mineral., 1870: 286-89 with figures in

text. 8°. Stuttgart, 1870.— 8. Fauna Saraepontana fossilis.

Die fossilen Thiere aus der Steinkohlenformation von Saar-

brucken. Heft 1-2. 4°. Saarbrucken, 1873-77. (Heft 1 is

the same as No. 5, above, with the addition of plates; a

supplementary part is promised by Goldenberg.)

For other papers descriptive of the palaeozoic insects of

Europe, see the writings of Andree, van Beneden and

Coemans, Preudhomme de Borre, Brodie, Charles Brongniart,

Buckland, Corda, Curtis, Dohrn, Fric, Geinitz, Giebel,

Hagen, Heer, Jordan and Meyer, Kirkby, Mahr, Murchison,

Roemer, Rost, Salter, Sternberg, Swinton, and Woodward
;

and for those of America, papers by Dana, Dawson, Harger,

Lesquereux, Meek and Worthen, Scudder, and Smith.
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cockroach has been described from the rocks of Saarbriicken, which are as old as any of

the insect-bearing beds of Europe. The insects of the middle Devonian of New Brunswick,^

on the other hand, are known only by their wings and the most diligent examination of

thousands of fragments of shale has failed to reveal anything else. Further discussion of

this point may be dismissed with the remark that geological data are not likely to throw

much light upon it.

It is of course of prime importance that we should understand the relative subordination

of groups in insects, before investigating their order of succession in time. Many attempts

have been made to harmonize the current views of their relative rank and geological suc-

cession ; but hitherto with indifferent success, mainly from the prevalence of the opinion

that Coleoptera were to be ranked highest among insects, while this suborder has been

known, from the first, to occur in Carboniferous strata, and some other suborders only much
later. Another obstacle which has stood in the way of a clear comprehension of the facts

has been the. very common division of hexapod insects into two series, upon which the

English entomologists have perhaps specially insisted, called Mandibulata and Haustellata,

a division based upon inadequate physiological grounds. Or if it be maintained that tl;e

function expressed in these names has a structural basis, it would be easy to point out that

in either of the two divisions the diversity of structure of the mouth parts is so great as to

admit of n,o common expression in other than physiological terms. If it were not so, the

claim made by Agassiz,^ on embryological groimds, of a higher rank for the haustellate

insects would hold good, and we should be at a loss to account for the simultaneous appear-

ance of Coleoptera and Hemiptera.

An apparently more rational, division of the true insects into two series is that which

separates those with complete from those with incomplete metamorphosis ; thie young in

the former case unlike, in the latter resembling, the parent. This however, taken abso-

lutely, separates closely allied groups, such as the caddice flies and dragon flies, and one

.form of metamorphosis shades into the other; moreover it allies the Coleoptera with the

Hymenoptera rather than with the Hemiptera or Orthoptera, and disaccords to so great a

degree with the general relations of structure among insects as to show that it cannot be

considered as of so fundamental an importance as we should supposp it would prove. Yet

it is an important factor in the life history of insects, and cannot be disregarded totally, as is

done in divisions based upon the mouth parts, but must be considered in any attempted dis-

tribution of the suborders. So too must the nature of the wings, for the possession of

wings is the preeminent characteristic of hexapods as a whole, and we should naturally

anticipate fundamental features in the differences of their structure.

My Own view of the primary relations of the suborders of hexapods was first expressed

by Packard in 1863,* when he said that Coleoptera, Hemiptera, Orthoptera, and Neuro-

ptera " seem bound together by affinities such as those that unite by themselves the bees,

moths and flies." To the latter or higher series he has since applied ^ the term Metabola

1 (PolyzosteriteS granosus\) Goldenb., Faun. Sar. foss., i: ^ L. Agassiz. Classif. ins. embryol. data. pp. 4-3.

18, pi. 1, fig. 17. 4 Packard. On synthetic types in insects. Bost. Journ.

2 These Devonian insects, which were first briefly noticed ^^^' Hist., vii : 591-92.

by me in Bailey's Observations on the Geology of Southern ^ Packard. Guide to the study of Insects; Introduction.

New Brunswick (8°. Fredericton, 1865) will form the subject 8° Salem, 1869. In later editions these names are also in-

of a special paper now nearly completed. troduced in the text, on p. 104, with varying spelling.
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(in a more restricted sense than first used by Leach), and to tne former, Heterome-
TABOLA. The Metabola are unquestionably more homogeneous than the other group,

One of their primary features is found in the more clearly marked regional divisions of the

body ; this is a consideration of great significance, since in the progress of structure, from

the worms, through the crustaceans to the insects ; or within the class of insects, from the

myriapods, through the arachnids to the hexapods; or in the developmental history of the

Metabola themselves, from the larva, through the pupa to the imago, we discover a con-

stantly increasing concentration of the segments of which the body is composed into distinct

regions, culminating in the Hymenoptera, where head, thorax and abdomen are most sharply

defined. This feature was first insisted upon by Agassiz in his remarkable essay on the

classification of insects (I.e., pp. 20-28), but its application to the division of the hexapods

has not before been pointed out
;
yet a very little consideration will show how much more

clearly these regions are marked in the Metabola than in the Heterometabola, especially if

the separation of the thorax and abdomen is examined. This is indeed what we might,

not unreasonably, look for in the highest members of a group characterized, as are the hex-

apods, by the possession of organs of flight : the greater development of these organs would

necessitate a more compact and distinctive organization of the region devoted almost ex-

clusively to them ; and accordingly in the Metabola we have, on the one hand, a more highly

organized thorax, more definitely separated from head and abdomen, than in the Hetero-

metabola ; and on the other hand, greater power of continuous flight, of poise, of rapid

movement, of sudden and repeated change of direction, and a far greater grace of move-

ment in the former than in the latter.^ This specialization of the thorax led me at one

time to think of proposing the term Sternoptena for the Metabola ; and, in allusion to the

general preponderance of the abdomen in the groups composing it, Gastroptena for the

Heterometabola. For the latter series the term Gastroptena would be more distinctive,

but the names suggested by Dr. Packard seem to me better adapted to general use, besides

having the advantage of prior application, and I accordingly adopt them.

In addition to the primary features mentioned (which were not stated by Packard), the

Metabola are characterized by a usually cylindrical body with a very small prothorax ; mouth

parts formed in whole or in part for sucking, the points of the mandibles seldom opposed to

each other ; front wings membranous and much larger than the hind wings, which latter are

sometimes aborted ; the larva cylindrical and very unlike the adult, and the pupa always in-

active. The Heterometabola oh the other hand usually have a flattened body, with a very

large prothorax ; mouth parts usually adapted for biting, the points of the mandibles then

opposed to each other; front wings usually more or less coriaceous or with very numerous

and thickened veins, and usually smaller than the hind wings, which latter are only excep-

tionably aborted, and never throughout large groups ; the larva is usually flattened, often

resembling the adult, and the pupa either active or inactive.

1 This we affirm only as a general rule, taking each sub- change of flight is very striking ; but these do not affect

order as a whole. There are, it is true, apterous or sub- the characters of suborders as wholes ; and in the exceptions

apterous Hymenoptera, bungling and inert fliers among the which might be noticed, the specialization of flight is

Lepidoptera, and Diptera which have a heavy and direct nearly always accompanied to a certain degree by a corres-

flight ; and on the other hand, groups like the Odonata ponding development and distinctiveness of the thorax,

among Neuroptera, whose rapidity and power of sudden
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The exceptions in the former group are only in the Hymenoptera, which nsnallyhave

mandibles well developed for opposing each other. In the latter, more heterogeneous

group, the exceptions are more abundant. In the Coleoptera the metamorphosis is com-

plete.' In the Hemiptera, the mandibles are developed as needles and with the other

parts of the mouth form a sucking tube ; in many of them also the front wings are almost

wholly membranous. The Neuroptera, using the term in the Linnaean sense, are the

least amenable to law ; their fore wings are usuaJly membranous, though the veins are gen-

erally thick and approximated ; a few (Ephemerina) have small hind wings ; many of them

show the regional divisions of the body almost as strikingly as the Metabola, although the

abdomen is generally developed to an excessive extent, and in such insects the prothorax is

not greatly developed ; while, as before stated, part of them have an incomplete metamor-

phosis, and so have been classed with the Orthoptera by the.later German writers, and others

have an incomplete metamorphosis. The structural afJfinities, however, of the Neuroptera

proper and the so-called Pseudoneuroptera are so close that they cannot be disconnected,

notwithstanding the striking differences in general features between them; and although,

thus composed, the Heterometabola exhibit anomalous features in nearly every suborder

contained in it, we must accord to this division of hexapods into Metabola and Hetero-

metabola a closer connection with all the facts than any that has yet been proposed.

How closely this division accords with the geological succession of insects will appear

from the fact that all the suborders of Heterometabola, and none of Metabola are repre-

sented in the palaeozoic rocks.^ This is the more striking from the fact that, if we omit

mention of the single discovery of insect wings in the Devonian, the three orders of in-

sects,-— hexapods, arachnids and myriapods, appear simultaneously in Carboniferous strata.^

1 It would appear, at first sight, as if Dr. LeConte, in his
,

Classification of the Coleoptera of North America (8°.

Washington, 1861), Introduction, p. 8, held that Coleoptera

were to be ranked as the highest suborder among hexapods.

. His table would seem to indicate this ; but he speaks with

hesitation, as if proposing only a provisional arrangment,

remarking :
" We can merely state in general terms that

those [hexapods] having a perfect metamorphosis are the

highest ; and those having the thoracic segments agglutin-

ated, or the prothorax separate, are to be considered above

those in which the larval character of similarity among the

thoracic segments is preserved." To the first proposition

no one will take exception ; the latter ought to be restricted

in its application to those groups only to which the Cole-

optera are most- nearly related, viz.: to the other Hetero-

metabola ; so far as they are concerned this would seem to

be an indication of special and therefore comparatively

high structure ; but otherwise, as a mark of inferior organ-

ization, since it is opposed to the progress of structure seen

throughout the articulates, marked by a condensation, so to

speak, of the thoracic segments. Many Neuroptera and
Orthoptera, notably ' such forms as Corydalis and Forficula

(the latter classed by early writers with Coleoptera), show
in their prothorax a close resemblance to Coleoptera ; and
the very size and importance of this segment in Cole-

optera, when the whole hexapod series is taken into ac-

count, should therefore be looked upon as a sign of rela-

tively low rank. I am pleased to be able to state, from 'a

recent conversation on this point with Dr. LeConte, that he

did not intend to extend the argument drawn from the pro-

thorax over the whole hexapod series, but only over those

most nearly related to Coleoptera, and purposely expressed

himself in guarded language.

2 No generalization so broad as this and at the same time

correct has yet been made. Many authors indeed, and not-

ably Bronn, dividing the hexapods into two series,—Mandi-

bulata and Suctoria (or equivalent terms)— claim that the

carboniferous hexapods were all biting insects, and that the

sucking insects first appeared in'the Jura. The latest state-

ment of this sort was made by Haeckel (Gen. Morph.

Organ., ii, p. xcix, 1866), but Dohrn's Eugereon was

published in the same year, and by the light of this strange

insect many palaeozoic insects now appear, as I shall en-

deavor to show below, under an entirely new aspect, and

render it probable that there werei many, as there certainly

were some, sucking insects in palaeozoic times.

^ Carboniferous arachnids have been described by

Corda, Fric, Harger, Meek and Worthen, Roemer, Scud-

der, and "Woodward ; while myriapods from the same form-

ation have been described by Dawson, Meek and Worthen,

Scudder, and Woodward ; besides others from other palaeo-

zoic beds by Dohrn and Geinitz.
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The earliest known Diptera occur in the Liassic rocks at Cheltenham, Dumbleton and

Forthampton in England; the Lepidoptera ^ in the middle Oolite (Solenhofen) ; and the.

Hymenoptera in the same formation.^ The Metabola are then later in time and* more per-

fect in development than the Heterometabola.

When we analyze the insect fauna of the earliest times more closely, we notice that the

higher suborders of Heterometabola, the Coleoptera and Hemiptera, are represented in the

palaeozoic rocks by very few types, as compared with the Orthoptera and Neuroptera ; the

two former groups having but three or four each,^ while Goldenberg enumerates fifteen or

sixteen of each of the others from Saarbriicken alone, and double that number must be

known. No Coleoptera nor Hemiptera have yet been found in the palaeozoic formations

of America, while I am acquainted with about forty Orthoptera and Neuroptera from

these rocks. The almost entire absence of Coleoptera from palaeozoic rocks is the more

remarkable, because their crust is much thicker than that of other insects, and their shards

as hard as the shell of the body. This is peculiarly the case in the lowest and presum-

ably oldest type, the weevils or Curculionidae. Their remains have been preserved with

the greatest readiness in more modern strata ; in fact, in all the newer rocks, Coleoptera

are best represented of all insects
;
yet in the oldest, very few have been found in com-

parison with the remains of the lower suborders. This is a striking and indisputable fact,

and notwithstanding the paucity of the material whereon to base a general statement, is

scarcely to be explained on any other hypothesis than that of the later appearance of

Coleoptera.

In the Orthoptera again, nearly all the families represented belong to the lower series

;

only four or five members of the saltatorial families have been found, the cockroaches of

the Carboniferous period outnumbering all the other Orthoptera many times. In the last

catalogue of fossil cockroaches (by Goldenberg), thirty-five species are recorded from the

Carboniferous rocks and only seven from the Tertiary formation. Indeed about one-half

the known species of palaeozoic insects are cockroaches.

Or, if we look at the Neuroptera, we find that the Neuroptera proper, or those with com-

plete metamorphosis, scarcely occur at all in the palaeozoic rocks ; whereas the lower

Pseudoneuroptera, with incomplete metamorphosis, are comparatively abundant. Many of

the reticulate-winged insects of early periods, however, combine the characters either of

the Neuroptera and Orthoptera, or of the Neuroptera proper and Pseudoneuroptera. So

striking, indeed, is the comprehensive nature of these early types that Dohrn, and after him

^ The carboniferous Breyeria of de Borre (Comptes

rend. Soc. Ent. Belg., [2.] xiii : 7-11) is universally con-

ceded to be a neuropterous insect. See the remarks in the

same journal by Hagen, Heer, McLachlan, de Selys,

Scudder, Van Volxem and others.

2 A single species, doubtfully referred by Heer to the

latter suborder, has, however, been found in the Lias of

Schambelen.

^ The only Coleoptera known to me are Curculioides

Ansticii Buckl., from Coalbrook Dale, Troxites Germari

Goldenb., from Altenwald, and the borings of a Hylesinus

described by Brongniart as occurring in petrified wood from

MEMOIRS BOST. SOC. 2N"AT. HIST. VOL. III.

the carboniferous limestones of Autun. Geinitz also de-

scribes borings of a larger beetle in fossil wood from the

Saxon coal measures to which Fric gives the name of

Xyloryctes planus; and Sternberg others from Bohemia of

a doubtful character, which Fric calls Xyl. septarius. Cure.

Prestvicii Buckl. has been shown to be an Arachnid.

The only Hemiptera from these lowest rocks are Fulgora

Ehersi Dohrn and Fulgorina Klieveri Goldenb., from

Saarbriicken, and MacropUeUum Hollebeni Goldenb., from

Manebach ; besides Fulgorina lebachensis Goldenb., from

the Permian. Eugereon Bdecldngi Dohrn, cannot be classed

here, as will appear further on.
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Goldenberg, proposes to group them under a new subordinal division^ to which Goldenberg

has applied the name Palaeodictyoptera.^

This view I am inclined to tHink a correct one, but no definition of the group has yet

been attempted ; and while, on the one hand, Goldenberg appears to have gone too far in

referring to it the Carboniferous insects from Illinois described by Dana, and the Devonian

insects of New Brunswick, it would seem probable that Woodward's Archimantis^ should

be classed therein, as well as the genera Eugereon, Dictyoneura, Paolia and Haplophlebium
;

and it is by no means improbable that they all possessed mouth parts structurally com-

parable to the remarkable Eugereon of Dohrn, which certainly can be referred to no exist-

ing group of insects. When more of their structure is known, they will probably be found

to agree in the possession of a remarkably depressed, cockroach-like body, with ample

thoracic segments, the prothorax well separated from the other joints, broadly expanded or

extended, reticulated wings, lancet-shaped mandibles and maxillae, long labial palpi which

have no direct part in the haustellate structure of the mouth, and multiarticulate antennae.

This is a combination quite at variance with that of any group of recent or of newer geo-

logical times, and indeed is known to us only in the palaeozoic rocks. It forms a synthetic

type in the largest sense, and may be said to combine features of all the Heterometabola.

But it was not the only such type then existing; for, as has already been noted, there are

many other palaeozoic insects which combine in their structure features now characteristic

of diverse groups. Such are nearly all the Devonian insects. It is also not a little re-

markable to find that recent types existed in the earliest periods side by side with these-

Some of the Devonian insects, for example, are to be referred with very little question, not

only to the Neuroptera, but even to a particular family of Neuroptera now existing, the

May flies. Indeed, the presence, at the apparition of a given group, of modern types, side

by side with those which elude our classification of existing forms, is one of the peculiar

problems of palaeontology.

Perhaps no more striking instance of this can be found than the recent discovery by
M. Charles Brongniart, in the upper Carboniferous rocks of Commentry, of one of the most

specialized forms of insects which exist ; of a type indeed so modern, that, so far as I may
judge from a rough sketch sent me by Brongniart, one would not have been surprised to

meet with its exact counterpart in every detail, living in the tropics of the old world. It

is a species of large, spinous, thick-bodied Phasma or walking-stick, with abbreviated teg-

mina, long wings and body, rather long and slender legs and antennae, and in all its parts

1 Cf. Dohrn, Palaeontogr.,xiii: 338-39; xiv: 134. Gold-

enberg, Faun. Sar. foss., ii : 8. Dohrn first proposed the

term Dictyoptera, but afterwards with'drew it, as preoc-

cupied.

2 Woodward. On a remarkable orthopterous insect from

the coal-measures of Scotland. <[ Quart. Journ. Geol. Soc.

Lond., 1876 : 60-64, pi. 9. Woodward, it seems to me, has

in all probability mistaken the afiinities of this insect. If

his figure is placed beside Dohrn's first illustration of

Eugereon, the similarity of the two will be apparent. The

form and relations of the head, prothorax and broadly

expanded wings (nearly all that is preserved in Archi-

mantis) are the same in each, as well as, in a general sense.

the neuration of the wings. The projection in front of the

head, therefore, would seem to be, not a prolongation of the

head itself, comparable, as supposed by Woodward, to that

of the head of some living Mantidae ; but a rostrum, Uke that

of Eugereon, though much shorter than it, and by its state of

preservation apparently amalgamated with it into a single

mass ; or, it may be the labrum alone with the other parts

removed, for it would then probably appear as an integral

part of the head. The close relationship of the wing-

structure in Archimantis, Eugereon and the other genera

specified above render it not improbable that they were all

sucking insects. Protophasma however, similarly related,

certainly was not.
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perfectly reproducing the customary and yet unique features of the Phasmida of to-day.^

The family had not previously been known earlier than the Tertiaries.

We may glean still another fact from the scanty data the rocks afford us concerning the

early types of insects. All the Hemiptera of the palaeozoic rocks belong to the Hom-
opterous division of the suborder ; indicating, what is generally conceded, that this division

is lower than the Heteroptera, which first appeared in the Jura.^ Now one conspicuous

difference between these two divisions is found in the structure of the base of the front

wings, which is coriaceous in the Heteroptera and membranous in the Homoptera; show-

ing that differentiation of the front and hind wings is, as we should suppose it might be, a

later development, the homogeneous condition preceding it. Among Orthoptera, none of

the families, unless it be the walking-sticks, have more densely coriaceous fore-wings than

the earwigs and the cockroaches. The earwigs first appeared in the Oolite ; and while

cockroaches were abundant from the earliest times, it is not, with one exception, until we
reach the Lias that we find species with close approximation and multiplication of the veins

of the front wings, giving them a coriaceous appearance. This exception, Ledrophora

Girardiy^ in which the veins are nearly obsolete, occurs in the Trias ; and it is the earliest

indication of any differentiation of the front and hind wings in cockroaches ; for all the

palaeozoic species had tegmina which were as distinctly veined as the wings, and could not,

in any sense, be called coriaceous.^ The same distinctness of the veins is apparent in all

the other palaeozoic Orthoptera ; so that, excepting the two species of Carboniferous Coleo-

ptera and Protophasma (which do not appear to differ in this respect from living types),

we may say that the wings of palaeozoic insects were homogeneous.

Inasmuch as we know the earliest insects principally from the remains of their wings, it

is interesting to note in them a further striking fact. If we should formulate the charac-

1 Since the above was written, I have received from M.

Brongniart his final memoir on Protophasma (Note sur un

nouveau genre d' Orthoptere fossile de la famille des Phas-

miens— Ann. Sci. Nat., [6] vii, Art. 4), by which it ap-

pears that the wings must be excepted from the statement

given above ; for they differ remarkably from the wings of

living Phasmida, and resemble extraordinarily the wings of

Palaeodictyoptera, and especially those of Dictyoneura.

They could not have been folded longitudinally to the de-

gree that the wings of Phasmida are now plaited, for the

anal area embraces less than one-third of the wings, and

the interspaces between the veins of that part of the wing

which lies above the anal area, are not straight but curved;

in the number and arrangement of the veins in this upper

part of the wing we have an almost exact counterpart of the

wings of Dictyoneura; the same, to a less extent, may be

said of the wings of the Fulgorina described by Golden-

berg. This type of wing structure was therefore a very

common one among palaeozoic insects, and accounts for

Brongniart's suggestion, hardly to be received, that these

Fulgorina should be considered Neuropterous ; indeed the

neuration of the wings of the numerous carboniferous

Blattari93 does not lack a somewhat close adherence to the

same type, and we may yet succeed in establishing an un-

usual degree of homogeneity in the wing structure of all or

nearly all palaeozoic insects.

2 Perhaps a similar statement may be made even of the

few Coleoptera known. For, if we accept LeConte's prim-

ary division of Coleoptera into normal and rhyncoph-

orous, the former the higher, and look upon the Troxites

of Goldenberg, as I strongly incline to do, as a curculionid,

— the only indication of the higher normal Coleoptera in the

palaeozoic rocks will be the borings brought to notice by

Geinitz, which were evidently made by a longicorn, a

family of normal Coleoptera ranking rather low in the

series.

3 Heer. Ueber die fossilen Kakerlaken. <; Viertel-

jahrschr. naturf. Gesellsch. Zurich, ix : 297, pi., fig. 5. 8°.

Zurich, 1864.

4 Exception should perhaps be made to the very remark-

able cockroach described by Goldenberg (Faun. Sar. foss.,

I : 17, pi. 2, fig. 14, I4a), under the name of Blatiinainsignis]

this insect has a slender, perhaps cylindrical, abdomen with

tegmina and wings which appear to be equally leathery and

in which nearly all trace of veins are lost. Here, however,

all the wings appear to be alike in form, consistency and

structure; and Goldenberg has given us only a meagre ac-

count of it, which is the more unfortunate, since it is second

in interest only to Eugereon and Protophasma.
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teristics of the wing structure of living insects (which show, indeed, a variety of type truly

marvellous, and ranging from exceeding simplicity to a complexity which nearly baffles all

attempts at homology), we should not need to modify our statement in the least particular

to include the wing-structure of the insects of earliest times. The plan of neuration upon

which the wings of insects were then constructed is the plan we find in all existing types.

At the same time, as stated above in a note, there was an unusual degree of homogeneity

in the wings of palaeozoic insects.

This review clearly indicates that the laws of succession of the insect tribes are quite

similar to those which have long been known to hold in other groups of the animal king-

dom ; and that the facts are, in the main, such as the theory of descent demands. The ex-

ceptions to theory, however, and indeed the general facts, are such as to indicate that pro-

found voids exist in our knowledge of the earliest history of insects. The appearance of

hexapods in the middle Devonian long previous to any traces either of myriapods or of

arachnids ; the apparent advent of generalized groups of a comparatively narrow range,

before those which are wider in scope and embrace the former ; the apparition of Cole-

optera, which present no indication of any divergence from the subordinal type, in Carbon-

iferous beds first yielding an abundance of insect remains,— that is, as early as any insects

whatever, excepting the homogeneous-winged Heterometabola of the Devonian; and the

occasional discovery of highly specialized types at "very early periods :— all point to the

far earlier existence of widely comprehensive types, from which all these comparatively

specialized but still more or less synthetic forms must have originated. The additions to

our knowledge of palaeozoic insects within the past twenty years, and the increasing indi-

cations of dry land at earlier and earlier epochs,^ must leave little doubt in the reflecting

mind, not only that insects existed in no scanty numbers in Devonian and even in Silurian

times, but that persistent research over wider fields will probably enable us, at no distant

day, to replace hypotheses with facts.

In conclusion, we may recapitulate, as follows :
—

1

.

With the exception of the few wings of hexapods known from the Devonian, the

three orders of insects— hexapods, arachnids and myriapods— appeared simultaneously

in Carboniferous strata.

2. Hexapod insects may be divided into a higher group (Metabola), including Hymen-
optera, Lepidoptera and Diptera; and a lower group (Heterometabola), including Coleo-

ptera, Hemiptera, Orthoptera and Neuroptera.

3. All Devonian and Carboniferous insects are Heterometabola, the Metabola making

their first appearance in the Jurassic period.

4. Many synthetic or comprehensive types existed in palaeozoic times, combining the

characters either of all the Heterometabola; of Orthoptera and Neuroptera; or of Neur-

optera proper and Pseudoneuroptera.

6. The Devonian insects either belong to comprehensive types related to the two lower

suborders only, or are low Pseudoneuroptera ; and were undoubtedly aquatic in early life.

6. The lower suborders of Heterometabola,— Orthoptera and Neuroptera, were much
more abundant in palaeozoic times than the higher,— Coleoptera and Hemiptera.

^ Cf. Lesquereux. Land plants, recently discovered in the first page of this paper will be found a resume of our

the Silurian rocks of the United States. < Proc. Amer. knowledge of this subject.

Philos. Soc, xvii: 163-73, pi. 4. 8°. Philadelphia, 1877. On
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7. Nearly all the palaeozoic Orthoptera belong to the lower non-saltatorial families,

and are almost exclusively cockroaches.

8. The Neuroptera proper were at that time much rarer than the lower Pseudoneur-

optera.

9. All the earlier types were therefore of inferior organization.

10. The general type of wing structure in insects has remained unaltered from the

earliest times.

11. With the exception of two species of Coleoptera and one of Orthoptera^ the front

and hind wings of palaeozoic insects were similar and membranous, heterogeneity making

its appearance in mesozoic times. At the same time, the neuration of the win^s of palae-

ozoic insects in otherwise widely diverse types was much more similar than now.

12. The series of facts presented to us by the progress of geological research leads to

the conviction of the probable existence and possible discovery, in the Devonian and even

in the Silurian formations, of winged insects, still more generalized in structure than any

yet detected in the palaeozoic rocks.

It may also be added that nearly all the earlier insects were large, many of them

gigantic in size, and, farther, that there is a striking similarity between the carboniferous

insect-fauna of Europe and North America.

KoTE. The preceding pages were printed before I chanced upon the following passage from Lacordaire

(Introd. a Pentom. I, p. 326), which may be taken as a note to the last paragraph of third page of this paper :
—

" Toiites les differences que I'on observe dans le thorax des Insectes proviennent du plus ou moins de devel-

oppement qu'a pris chaque anneau thoracique, du nombre de pieces que chacun d'eux presente, et de la

grandeur relative de chacunede ces pieces en particulier. Si le prothorax a acquis un developpement extra-

ordinaire, et s'est en quelque sorte separe du mesothorax et du metathorax, on aura le thorax d'un Coleoj)t^re,

d'un Dermaptere, d'un Orthoptere et d'un Hemiptere. Si au contraire le prothorax est reduit a des dimensions

tres-exigues, et que le mesothorax intimement uni au metathorax ait pris un accroissement enorme, on aura

celui d'un Hymenoptere, d'un Lepidoptere et d'un Diptere."
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Erratum for Yol. Ill, Part I, No. Ill, of the Memoirs of tlie Boston Society of JSTatural History.

By an unfortunate accident, three of the species described in this memoir have been ascribed to

tlie wrong discoverer and to an incorrect horizon and locaUty. Wecymylacris heros (p. 54, pi. 5, fig. 9),

Archiniylacris parallehmi (p. 85, pi. 6, iig. 6), and the species described without a name (p. 128, pi. 0, fig.

13) were all discovered by Mr, E. D. Lacoe, and not by Mr. Mansfield, in the neighborhood of Pittston

Penn. Necymylacris heros^ lil^e the single other species of the same genus, wa^ found in a heavy black

shale in the lowest productive coal measures, or the roof shales of vein C. Archimylacris parallehim

and the other species came from Campbell's ledge, near the bottom of the interconglomerate (Rogers,

No. XII). It is due to these gentlemen to state that the mistake is entirely mine.

SAMUEL li. SCUDDER.
Cambridge, Dec. 20, 1879.





III. Palaeozoic Cockkoaches : A complete Reyisioist of the Species of Both
WORLDS; WITH AN EsSAY TOWARD THEIR CLASSIFICATION. By SaMUEL H. ScUDDER.

A HE study of fossil insects has hitherto furnished yery little material toward a knowledge

of the general laws which have governed the progress of animal life. The reason of this

is not far to seek. The delicate nature of their framework is such that they are never

found preserved in any abundance, and seldom in such condition as to preclude doubts as

to their affinities ; the number of extinct known forms bears, indeed, a very small propor-

tion to that of other fossils. Moreover, the most imjaortant period in the history of any

group of animals is its earliest; and while the later a^opearance of mammals, creatures

possessing a bulky framework less liable to destruction, enables the naturalist to recon-

struct what must be a very significant part of the primitive mammalian faunas, the very

early appearance of insects, with their fragile framework, is a serious obstacle to obtaining

any light whatever concerning their origin. Fragment by fragment have the few facts

been patiently gleaned; yet to-day we possess for the entire palaeozoic period not more

than one species of insect to every thousand existing forms.^ A few scattered generaliza-

tions concerning these earlier insects have been attempted, and in the preceding paper I

endeavored to collect all that was known upon the subject, and to show that some general

statements might be made, not likely to be gainsaid by further facts. The present paper

discusses with greater fulness the cockroaches of the palaeozoic period, a group which

contains fully one half the species of insects known from the ancient rocks, and therefore

one most likely to be fruitful in results.

Their remains were first made known by Germar^ in 1842, in Count Mtlnster's Beitrage

zur Petrafactenkunde, where four species from Wettin were described and figured. Soon

afterwards, in his general work on the fossils of Wettin and Lobejlln, Germar redescribed

these with as many more; and additional forms have been published from time to time by

Goldenberg, Heer, E. Geinitz and others, until the number of European species at present

recognized in the palaeozoic rocks is about forty. To find the original descriptions of these

forty species one must look for no less than sixteen different papers by seven different

writers ; rarely, too, have any of them received any further study after their original

description ; it necessarily follows that our knowledge of them is very fragmentary, and a

worse showing could be made were we to include the American species, of which descrip-

tions of seven have appeared on six separate occasions.

1 Compare this witli the ratio of fossil to living mammals, 2 One species had been previously described, but as a fern

as seen in the list given in Murray's Geographical Distribu- leaf,

tion of Mammals, pp. 320-64. 4°. London, 1866.
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It is true that some slight suggestions have been made toward the classification of these

insects^ but^ as will be shown further on, without much success. With rare exceptions all

have been described under the generic term Blattina ; the species, however, have occasion-

ally been confounded, and their relationship to one another and to the cockroaches of later

times has never been seriously examined. This examination seems the more desirable for

two reasons. First ; as a general rule, it is the upper wing of these creatures which has

been preserved, allowing the best comparison not only with their living representatives, but

with one another ; for, owing to the transparency of the front as well as hind wings of palae-

ozoic insects, the venation is remarkably distinct^ and from the nature of the 23art preserved

is rarely displaced in fossilization. Second ; our opjDortunities for any generalizations con-

cerning palaeozoic insects are exceedingly limited ; and this group, as the most abundant

of all the ancient types, offers the most inviting field of research. It would ajDpear, too,

that the known species are in reality only the fragment of a vast host which existed at

that time, but have left no further traces, a host so great as to render it suitable to charac-

terize the carboniferous epoch, so far as insects are concerned, as the age of cockroaches.

This conclusion is drawn from two facts. Every new discovery of palaeozoic cockroaches,

with scarcely an exception, reveals new species, so that upwards of sixty different kinds are

enumerated in this paper, showing great diversity of structure, and seldom represented by
more than a single specimen; this indicates that their petrifaction is a rare event, and that

the few relics we have really represent a vast horde. The second fact is the decreasing

representation of these insects in the rocks as we apjDroach the present time, coujoled with

a very generous allowance of cockroaches living at the present day. If we divide the time

which has elapsed since cockroaches appeared into three great divisions, corresponding to

the palaeozoic, mesozoic and caenozoic epochs, embracing the present period in the last-

named, we shall have, say, sixty species in the palaeozoic, thirty-five in the mesozoic and

only sixteen fossil species in the caenozoic (even including those occurring in that most

prolific insect-trap, the Prussian amber), with upwards of five hundred living species.^ If

we then consider the present as a part of the pliocene, and take only five hundred species

as the number actually living in each of the three divisions of caenozoic time, making
fifteen hundred in all, and sixteen as the number now reported as existing in tertiary times

;

and, finally, assume the same ratio between the unknown and the known to have held in

the palaeozoic as in the caenozoic epoch, we shall have five thousand, six hundred and

twenty-five species as the number of palaeozoic cockroaches. Even if enormously exag-

gerated;, this estimate will at least indicate the prodigious quantity of cockroaches which

then existed and give an additional reason for the present revision.^

Giebel, who published the first list of palaeozoic cockroaches, then supposed to be only

eight in number,^ brought them all under the generic term Blattina, and placed with them
also some of the mesozoic species. In a foot-note (p. 315) he promises to give a '^ careful

revision" of all the Wettin cockroaches, but this he has never done.

Heer, in his catalogue of fossil cockroaches,^ was the first to attempt any division of the

palaeozoic forms ; his classification was as follows :—

^ This is certainly a low estimate of existing types. Brun- cosmopolitan distribution and vexatious fecundity— the dom-
ner in 1875 enumerated nearly four hundred species, and ination in short— of certain existing species of cockroach,

since that time enormous additions to this family have been ^ Giebel. Die Insecten und Spinnen der Vorwelt. 8°.

made, particularly by de Saussure. Leipzig, 1856. pp. 313-16.

2 Perhaps we may fairly add that the early appearance and '^ Heer. Viertcljahrsclir. nalurf Gesellsch. Zurich. Jahrg.

prevalence of cockroaches also explains in a measure the ix, pp. 287 ef seq, (1864.)
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Div. a. Reticulation tetragonal; main veins free. (9 species.)

Div. b. Main veins connected at the base. (1 species.)

Div. c. Reticulation polygonal ; main veins free. (2 species.)

Div. d. Hind wings. (2 species; one wrongly placed here.)

The only other classification which has been attempted is that recently made ,by Golden-

berg/ which is merely an extension of Heer's. He first separates those of the true carbon-

iferous series from those occurring in the dyas^ and for the former offers the following

scheme

:

Twith simple quadrangular cells arranged

f fore-wings membranous T principal < in rows ; Group I. (lisp.)

W* (y d'} "w^th distinct venation ; < veins free; ( with polygonal cells; Group II. (18 sp.)

^ '
j (

principal veins connected at the base ; Group III. ( 1 sp.)

(^ fore wings coriaceous^ with indistinct venation ; Group IV. (1 sp.)

Wingless ; Group V. (1 sp.)

The few species from the dyas are divided into that from Weissig (1 sp.)^ and those

from Lebach (2 sp.), and the latter are placed severally in groups corresponding exactly to

Groups n. and III. of the carboniferous series.

Nearly all the species represented by fore-wings, whether in the classification of Heer or

of Goldenberg are grou]3ed, then, according to whether the minute cross-venation or reticu-

lation of the wings is composed of polygonal cells or simply of cross veins running directly

from one nervule to another. There are three serious objections to the naturalness of such

a classification. First, it assigns a high importance to a necessarily insignificant feature in

the structure of the wing. Second, the reticulation is frequently invisible either from its

actual absence or the imperfect preservation of the fossil. And third, the same wing

exhibits, certainly in some American species (e. g., JEtohL vemtsta^ E. Lesqitereuxii)^ a trans-

verse reticulation in one part of the wing, and a honeycombed reticulation in another.

We may therefore fairly set aside these classifications as insufficient and unsatisfactory.

More than ten years ago, in studying the first fossil cockroaches that came under my
observation, and noticing the diversity of structure in the wings of palaeozoic species,

I described two types luider new generic names ; but on the discovery and separate descrip-

tion of additional forms, it seemed best to revert to the .common custom of referring all to

Blattina until the present revision or some other was attempted.^ A considerable number

of new and interesting forms having recently accumulated, it seemed a favorable oppor-

tunity to pass the entire series under review ; accordingly the illustrations of the described

European species were copied and brought, as given in the plates, to the same scale

(X 2 diam.), and, when necessary, so reversed as to place the costal margin on the left, the

base of the wing being uppermost. This renders comparison more direct and simple, and

in such as have been reversed it is merely the same as if one looked at the wing from the

opposite surface.

A comparison of these with American types at once showed that, among the latter at

least, a remarkable degree of diversity obtained, necessitating the division of the palaeozoic

cockroaches into two tribes, according to the structure of the uppermost vein of the front

wing : this vein, in one tribe, exclusively American, being composed of a series of long

1 Goldenberg. Fauna saraepontana fossilis. Heft 2, pp. 2 Cj^jif^j, ]S[aturalist (2) vii, 271.

18-20. 4°. SaarbrUcken, 1877.



26 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

and unequal rays spreading from a common base^ much like the rods of a fan; while in

the other^ found on both continents^ the shorter and equal rays originate at regular inter-

valsj as branches from the side of a main vein. No such important distinction exists in the

cockroaches of the old world coal-measures^ even in the. most aberrant types; but within

each of these two tribes^ other distinctions appear^, in the relative extent or position of the

different areaS; in the mode of branching of the main veins^ or in the point of origin of

the branches^ affording valuable data for generic distinctions^ and a tolerably safe clue, it

is believed, to the true relationship of the species.

The classification proposed in this paper, based upon the structure of the framework of

the wing, and generally neglecting its mere form or surface sculpture, may be expressed

briefly by the scheme on the opposite page, which will be more fully developed in the

body of the memoir.

A word may be said concerning the nomenclature employed in this scheme. It will be

noticed that the generic term Blattina, first employed for palaeozoic cockroaches by Germar

and since universally adopted in the same sense, has been dropped. It is not a little

curious that the first four species described by Germar (and, I may add, the first American

palaeozoic cockroach, described by Lesquereux) all belong to a single genus as here

defined, namely Etoblattina, a genus at the same time the richest in species ; so that there

can be no doubt whatever as to which of these genera should bear the old name, if any of

them can do so. It were indeed to be wished that it might be retained by Etoblattina, and

to preserve the old name as far as possible I have retained it as a part of all the compound

terms I have employed to designate the genera represented in the European carboniferous

fauna, as well as in the tribal name which embraces them. But before Germar made this

use of the term Blattina, earlier indeed by about thirty years,^ he applied it to a cockroach

from amber, which must be employed as the typical species, and which is utterly distinct

from any of the palaeozoic forms. We are therefore unwillingly compelled to reject the

name for palaeozoic cockroaches, and, unless indeed it be a synonym of some earlier name,

to employ it for the tertiary Blattarian only.^

The Use of the term Palaeoblattariae for all the palaeozoic cockroaches to distinguish them

from more modern types requires also an explanation. In commencing this investigation

it was anticipated that the mode of distribution of the principal veins of the wing and the

relative area occupied by each would furnish some ground for discussing the affinities and

natural classification of these animals and of separating them into genera and species.

But the degree of divergence from living types which the palaeozoic forms exhibit, and

their own division into two large groups was entirely unexpected. To appreciate the

former distinctions, it will be best first to examine the wings of living Blattariae.

The structure of the organs of flight in cockroaches has received an unusual share of

attention, principally from Messrs. Brunner and de Saussure, who have devoted a great

1 Germar. Mag. d. Entom. Jalirg. i, 16 (1813). it he placed EioU, primaeva, Hermatohl. lahachensis and
2 In his first use of the term Blattina, Germar employed it Petrahl. gracilis. Goldenberg (loc. cit.) further credits

without any explanation whatever. In his work on Wettin Berendt with the first use of the term, but I cannot discover

fossils (p. 81), he says: *' Blattinae nomine utimur, quo that Berendt used it either in 1830 or in 1836, the two oc-

omnes species complectimur, quae antehae ad Blattae genus casions when he referred specially to fossil cockroaches;

sunt relatae." Goldenberg (Palaeontogr. iy, 5) was the first while Germar certainly employed it in 1813. Nor did Ber-

to define the genus, as follows: " Venis omnibus areae endt use it in 1845 in the essay prefixed to his Organische

analis hemelytri in marginem internum excurrentibus." In Reste im Bernstein.
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PALAEOBLATTARIAE.

Tribe I. Mylaci^idae. Branches of the mediastinal vein arranged in a radiate manner, mostly springing from a common
point at the base of the wing; mediastinal area subtriangular, uniformly tapering apically. (3 genera. American.)

All the branches of the

mediastinal vein arising

close to the base of the

wing

.

Wings broad. Mediastinal and scapular areas together occupying less than half the wing. Ex-

ternomedian area tolerably large, expanding regularly beyond the first branch.

Mylacris. (5 species).

Wings slender. Mediastinal and scapular areas together occupying more than half the wing.

Externomedian area small and compressed, scarcely expanding apically.

Lithomylacris. (3 species.)

Some of the apical branches of the mediastinal vein arising beyond the base of the wing and scarcely partaking in the

radiate arrangement of the others. Necymylacris. (2 species.)

Tribe II. Blattinariae. Branches of the mediastinal vein arising at regular intervals from a principal stem; mediastinal

area generally band-shaped. (8 genera. Both worlds.)

Internomedian vein termin-

ating beyond, rarely at,

the middle of the outer

half of the wing. Scapu-

lar and externomedian

areas together covering-

less than one half of the

/Mediastinal area compar-

atively short, rarely ex-

ceeding, seldom equalling

two-thirds the length of

the wing.

Mediastinal area long, usu-

ally at least three-fourths

the length of the wing,

sometimes nearly reach-

ing the tip.

Scapular area not reaching the tip of the wing, the extrem-

ity of the main vein curving upward. Externomedian

area comparatively large.

Etoblattina. (20 species. Both worlds.)

Scapular area extending beyond and embracing the tip of

the wing, by the backward sweep of the main vein. Ex-

ternomedian area comparatively small.

Archimylacris. (2 species. American.)

' Externomedian branches inferior, so

that the nervules divaricate on

either side of the scapular-externo-

median interspace. Anthraco-

blattina. (7 species. European.)Branches of

scapular vein

superior. Externomedian branches superior,

so that the nervules divaricate on

either side of the externomedian-

internomedian interspace.

Gerablat-

tina. (12 species. Both worlds.)

Branches of scapular vein inferior.

Hermatoblattina. (2 species. European.)

Internomedian vein termin-

ating before the middle of

the outer half of the wing.

Scapular a.nd externo-

median areas together

covering more than half

the wing.

Externomedian vein di-

rected toward and ter-

minating near the apex

of the wing, its branches

inferior.

Principal veins closely crowded in the basal half of the

wing. Branches uniformly distributed all over the wing.

Scapular area terminating above the apex of the wing.

Progonoblattina. (2 species. European.)

Principal veins widely separated in the basal half of the

wing. Branches much more closely crowded in some

parts of the wing than in others. Scapular area termin-

ating below the apex of the wing.

Cryetoblattina. (l species. European.)

Externomedian vein directed toward and terminating near the middle of the inner border

\0f the wing, its branches superior. Petrablattina. (2 species. Both worlds.)
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deal of study to this family/ and having used the tegmina and wings for systematic

purposes^ have examined an immense series of specimens. These authors distinguish

in the tegmina four, in the wings five, principal veins, the distribution of which is

pretty constant in their general features, variable in the details; and this permits excellent

characters to be drawn for the separation of the genera, etc. The four veins of the tegmina

are the mediastinal, the scapular, the internomedian and the anal.^ The mediastinal vein

runs from the root of the wing in a nearly straight course to about the middle of the costal

border, throwing off branches to that border. The scapular vein extends to the tip of the

wing in a nearly straight course and throws off toward the costal border a number of

branches, which may be simple or forked and disposed with greater or less regularity ; in

some instances, especially toward the tip of the wing, it also throws out branches on the

opposite side. The anal furrow is an impressed curved line, characteristic of cockroaches,

running to the inner margin before the middle of the wing ; within the area thus

marked oiF at the base of the wing are a number of simple or forked anal nervules, often

curved, but always straighter than the anal furrow ; these, although they impinge upon the

latter, are to be considered branches of the anal vein, for they correspond to the radiate

nervules of the longitudinally plicate portion of the hind wings. Between the scapular

and anal veins runs the internomedian vein, an irregular nervure, the branches of which

may be inferior or superior, longitudinal or oblique, simple or forked, and it is here there-

fore that the greatest variation in the manner of distribution occurs, although the relative

extent of all the fields may greatly vary.

The hind wings have two features which are different from what we find in the tegmina
;

the first is the great expansion of the anal area, the innermost nervule of which' is not

developed as a furrow; the second is the presence of a new and distinct vein, the externo-

median, lying between the scapuilar and the internomedian. There is no doubt that in the

tegmina this vein should be regarded as amalgamated with the scapular vein, and the

branches occasionally found near the apex of the tegmina, parting from the so-called

scapular vein and terminating on the inner or apical margin (e. g., Chorisoneura), as

the branches of the externomedian vein; the more so since in some genera (Ectobia, etc.)

the internomedian vein is also amalgamated with the scapular, so that the so-called scapular

vein appears to throw branches indifferently to one side or the other of the wing.

This curtailment or disappearance of the externomedian vein is due according to

Saussure to the contraction of the tegmina. In comparing the tegmina with the wings, he

remarks :^ ^^ La portion de I'organe [i. e. the tegmina] situee en arriere de la nervure

humerale [scapular vein] s'est tellement contractee que le champ anal a penetre dans le

champ discoidal [internomedian area] et se trouve un pen enveloppe par celui-ci. En y
penetrant, il Ta etrangle a la base, en refoulant la veine disco'idale [internomedian vein]

contre la nervure humerale [scapular vein], en sorte que ces deux nervures se confondent

a la base ; et il s'est retreci lui-meme. Dans cette contraction, I'aire vitree [externomedian

area] a disparu." We should be careful however not to give Saussure's words a meaning

they were not intended to convey ; the broadly expanded plicated area of the hind wings

1 Brunner. Nouveau Systeme des Blattaires. 8°. Vienne, 28. — /&., Miss. Scient. au Mexique, Ins. Orth. 4°. Paris,

1865, pp. 4-12.— Saussure. Etudes sur I'aile des Orthopteres 1870, pp. 4-8.

<; Ann. Sc. Nat. [5] ZooL, x, pp. 161, seq.]— /&., Orthop- ^ "pi^ig jg Heer's terminology, not Brunher's nor Saussure's.

teres de I'Amerique moyenne. 4°. Geneve, 1864. pp. 16- ^ Ann. Sc. Nat. [5] ZooL, x, p. 196.



S. H. SCUDDER ON PALAEOZOIC COCKROACHES. 29

is with little doubt a comparatively late development^ and we may not look upon the

tegmina as a contracted form of the wings; but rather^ at the disappearance of the externo-

median vein in the tegmina as one stage in the increasing heterogeneity of the organs of

flighty as we pass from ancient times to the present; indeed the hind wings of insects in

general contain far more indications of the earlier structure and ornamentation of the

wings than the front pair.-^ As one example of this we find that the externomedian vein

was perfectly developed in the front wings of all the palaeozoic cockroaches^ and although

probably some of the different nervures were sometimes blended at the base (e.g.^ Etohlatt.

riissoma^ Petrabl. gracilis)^ apically each vein was always developed quite separate from

the others.

This is a distinction of prime importance^ and so far as we can discover^ there is not a

single exception in ancient or modern types. In all the palaeozoic species^ the externo-

median exists as an independent vein ; in all modern species the vein itself is blended with

the scapular^ and can only be occasionally recognized near the extremity by its branches.

Besides this difference there is another which, although of less importance, is perhaps as

constant and certainly is significant. In palaeozoic cockroaches the anal veins of the fore

wing, as first noted by Goldenberg, impinge ujDon the border, just as they do in the few

hind wings' which are preserved. In living cockroaches, the branches of the anal vein in

the hind wing, preserving here again the ancient characteristics, impinge upon the margin

of the wing ; while the specialization of the anal area - of the fore wing— a distinctively

Blattarian feature— has gone so far as to affect the direction of the veins, which do not

impinge upon the border, but run parallel to it and strike the anal furrow.

For these reasons, as being of fundamental importance in the structure of the tegmina,

and. indicative of the profound changes the entire group of cockroaches has undergone since

its origination, it appears necessary to separate the palaeozoic cockroaches from those

existing at the present day as a distinct subfamily type.

In reviewing the existing species, in order to obtain some clue among them to the

nearest allies of the palaeozoic cockroaches, it would appear that very little resemblance

exists between the fore wings of the ancient species and those of the Blattariae spinosae^

as compared with those of the Blattariae midicae. Further than this it would perhaps

hardly be possible to go, unless indeed we were to compare some of the Blaberidae of the

present day, comprising the giants of the time, with some of the ancient types, which,

while generally larger than recent forms, also often boast of their very great size. Unfor-

tunately we know almost nothing of the structure of the legs in the ancient cockroaches

;

they have been preserved, so far as appears, in only one or two instances. In one, Blat-

tina Tischheiniy Goldenberg speaks of a fragment of a hind leg, consisting of the femur

and tibia with traces of spines {Spuren von Domen)] but as neither his illustration nor his

description show whether the spines occur on the femora or on the tibiae, we have no proof

as to whether the former should be considered spinosae or muticae. In the illustration of

the other {AnthracohL sopita) no spines appear; and the describer of this species, Dr.

E. Geinitz, gives no further account of the legs than their size; perhaps their preservation

allows of no further statement, but this point should be studied.

1 This point, which I hope to expand and iUustrate on reflect how commonly the hind wings of insects are con-

another .occasion, is what might well be expected when we cealed by the front pah-, when the Insect is at rest.
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Let us now examine the neuration of the wings of cockroaches with special reference to

its development^ in order to determine which of the two tribes into which we have divided

the Palaeoblattariae is to be considered the more primitive type. At the outset we may
remark that were we to base onr ideas of the relative rank of the existing suborders

of insects upon the degree of complication of the neuration of their wings alone we should

undoubtedly fall into error. Yet^ although in studying the most ancient insects this

portion of their structure is nearly all we have to guide us^ we may confidently assume

that it is here sufficient to determine their relationship with accuracy. The variation in

the structure of the wings of existing insects is the result of a multitude of forces exerted

through aeons^ and exhibits every imaginable form from extreme simplicity to excessive

complexity : in some insects the wings, like the rest of the body, have retained an ancient

simplicity of structure, as in the May-flies; in others they appear to have lapsed into

simplicity, or to have retained a simple distribution of the veins, when the other parts of

the body have become highly organized, such as the Lepidoptera generally ; in still others,

by the diversity of use to which the wings have been put, they have become in different

ways extremely complicated, so that the plan of neuration is greatly disturbed or nearly

lost; as in the hind wings of earwigs, and of many cockroaches and beetles, and in both

wings of dragon flies,— nearly all of which insects are otherwise lowly organized.

This differentiation of the neuration, we may judge by many proofs,^ had made slight

progress in palaeozoic times. The wings of the then existing insects were comparatively

simple and uniform. Nevertheless, the variation of structure was already sufficient in the

carboniferous epoch to prove that we must look far back of it for the origin of winged

insects. We have already shown that differences existed among cockroaches warranting

their division into two great groups; and as a whole this family group was distinctly

separated, even at that early time, from all other insects, even as they are to-day, unless

we except their nearest allies the Mantidae, in the burial of the innermost anal vein at the

bottom of a deep sulcation, dividing the anal area from the rest of the wing. They were

also peculiar— although a few ancient types partially shared with them this character-

istic— in that the large number of mediastinal branches, as well as the main mediastinal

vein, terminate on the costal margin only, and do not leave it simply supported by the main

vein lying in close proximity. This peculiarity necessitated a somewhat central origin for

the veins at the base of the wing, and apparently led to the diversity noticed in the two

types of ancient cockroaches.

If we were to express in simplest terms the structure of a symmetrically developed wing

(like that of the palaeozoic cockroaches with its five principal branching veins), we should

figure the middle vein as running straight to the apex, forking as it went and occupying

the apical margin with its branches ; while the similarly forking branches of the upper two

veins would curve toward and terminate upon the costal margin, and those of the lower

veins upon the inner margin. A wing has already been found ^ quite as simple in idea as

this, but belonging to the other group of palaeozoic insects, in which the wing is not

symmetrical, but where all the veins and their branches impinge upon the inner and apical

margin of the wing. In such a wing, differentiation of the veins may scarcely be said to

1 See the preceding paper : The early types of insects. ^ Scudder. An insect wing of extreme simplicity from the

coal formation. < Proc. Bost. Soc. Nat., Hist.xix, 248-49.
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exist ; the second repeats the first, and the fourth the fifth, a little further removed from

the base, while the third vein, filling the space between the second and fourth, differs from

them only by its straightness and apical termination ; the general resemblance of each to

the others is very close. Yet one has scarcely more to do than to deepen the inner anal

vein, and perhaps remove the main veins a little nearer the costal border, giving a very

slight asymmetry to the wing, to impress upon such an ideal wing distinct blattarian

features ; for in all the palaeozoic cockroaches, partially excepting Oryctoblattina, the distri-

bution of the scapular branches more or less resembles that of the mediastinal, and that of

the internomedian the anal, while the externomedian branches occupy the middle ground

and the apex of the wing, seldom swerving to either side.

It is, however, highly probable that such an ancient wing was broad at the base, for this

was the case with nearly all the 'palaeozoic insects, and certainly, which is more to our pur-

pose, with all the carboniferous cockroaches ; it is furthermore a characteristic of the cock-

roaches of the present day, and therefore all the more probably of high antiquity. In this

case the mediastinal and anal areas must have been more broadly triangular in shape than

the neighboring areas, and their veins consequently arranged in a more radiate fashion, the

different branches arising close together from a common base ; while in the neighboring

areas they would naturally arise at intervals from a main stem. This condition is precisely

that of the Mylacridae and would naturally precede that in which the mediastinal vein, to

strengthen the part of the wing most liable to strain, follows the basal curve of the costal

margin and throws its branches off at intervals toward the border, heightening at the same

time the resemblance between the distribution of the branches in the scapular and medias-

tinal areas ; a tendency to this appears in Necymylacris and it is fully developed in the

Blattinariae. That the anal vein has not followed the same rale is doubtless due, partly to

the small need of special support for the lower base of the wing, and partly to the deep

impression of the inner anal vein, which has forced, as it were, the other branches to ally

themselves with it.

This view of the relative primitiveness of the two types of ancient cockroaches is

strengthened by noticing the further differentiation of the tegmina in modern times, where

the only remaining relic of repetition of characters in adjoining areas is the resemblance of

the disposition of the scapular and mediastinal branches ; and even this resemblance recalls

the features of the Blattinariae, rather than of the Mylacridae. In all the Palaeoblatti-

nariae, so far as we know them, (excepting perhaps in Oryctoblattina,) ,the internomedian

veins have the same general tendency to repeat the downward and outward curve of the

anal veins as we find in the ,corresponding veins of the costal region. But in recent cock-

roaches, not only do the anal veins run parallel to the inner margin and impinge upon the

anal furrow, but the internomedian veins may branch in any direction, so varied has the

plan of distribution grown ; in general however the internomedian vein may be said to

have assumed in modern types the role played by the externomedian vein in the Palaeo-

blattariae; and in not a few instances in the ancient types there is a marked tendency ot

both the scapular and internomedian veins, especially toward the apex of the wing, to as-

sume a mode of distribution more closely resembling that of the externomedian than of the

mediastinal and anal branches respectively. Indeed the similiarity of the distribution of the

veins in the scapular and externomedian areas has induced me to place Hermatoblattina
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and Progonoblattina near Oryctoblattina high in the series. Petrablattina has also been

placed very high^, on account of the apparent amalgamation of all the principal veins next

the base^ as they generally appear in modern types.

On zoological grounds^ then, we should look upon the Mylacridae as the older type^ but

when we come to examine the geological record^ we discover very little special corre-

spondence between these features of structure and the relative age of the insects in ques-

tion. Our oldest American species are Gerahlcdtina fascigera and Petrablattina sepiilta^

and probably Blattina venitsta^ all of which are Blattinariae, not Mylacridae; the other

American members of the group of Blattinariae are found in all the rocks up to the permo-

carboniferouS; while the Mylacridae are confined to the true coal-measures^ unless Necym.
heros and Archim. parallehim fall below them. On the other hand^ it is worthy of remark

that of the nine species placed highest in the entire series below^ before their stratigraphi-

cal position was at all considered^, and belonging to five distinct genera^ Petrahlattina

gracilis^ Herinatohlattiiia lehachensis and perhaps (?6ra6?a^?^ma halteata belong to the

permian or dyassic formation, and comprise nearly one half of the species certainly known
from that horizon. And it will be seen further on that much the largest percentage of the

European cockroaches (Blattinariae only) come from the upper carboniferous beds ; of the

American (Mylacridae and Blattinariae) from below them. It must not be overlooked

however that the great mass of palaeozoic cockroaches as a whole come from the highest

carboniferous rocks, and that the stragglers that have been found below these ujDpermost

beds are far too few for us to base any safe generalizations upon them.

As to the geological range of the species, it would appear as if it were always extremely

limited, did we not reflect that very few of the species are known by more than one

example. It has been claimed by Dr. E. Geinitz that five of the species first described

from the carboniferous series, viz. : Etohl, anthracophila^ Etohl. carbonaria and Etobl.

clidyma of Wettin, Anthracobl. sjjectabilis of Lobejiin, and Gerabl. Jfa/zH of Manebach, all

from the uppermost carboniferous rocks, were also found in the lower dyas of Weissig.

He supports his statement by figures or descrijDtions in three instances, and in each of these

cases I shall show that the reference was incorrect: 'Etobl. clidyma being referred below to

a distinct species, Anthracobl. sojjita-, Etobl. anthracophila to Etobl. Jlabellata; and

Gerabl. Maliri to a second distinct species, Etobl. elongata. This result throws some
doubt upon the unsupported references in the two other cases, and while these remain in

doubt,^ Etoblattina flabellata is the only species unquestionably found in both the carbon-

iferous and dyassic series of the old world. The only other European species said to have

been found at two distinct localities is Etobl. didyma^ which Germar described from Wettin

and Mahr says has been repeatedly found at Ilmenau; but these places are at the same
horizon.

In the new world the only instance of the discovery of a second specimen of any species

is in the presumed case of Gerablattina bedteata^ where one was. found in what are termed

permo-carboniferous rocks, on account of some question as to their true horizon, and the

other in undoubted uppermost carboniferous rocks. The so-called permo-carboniferous

rocks, however, are deemed by some geologists as certainly upper carboniferous.

^ Geinitz himself refers to Antlirac. speclahilis with a (juery.
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Few of the genera appear to be confined to very narrow geological limits excepting those

which are poor in species. Mylacris (5 sp.) however is only found in the lower or middle

carboniferous series^ as is also Necymylacris (2 sp.) and Archyniylacris (2 sp.). Gerablat-

tina (12 sp.); Progonoblattina (2 sp.) and Oryctoblattina (1 sp.) are the only European

genera not occurring in the dyas and the first of these occurs in the permo-carboniferous

of America; but Anthracoblattina (7 sp.); though occurring throughout the range of cock-

roaches in the European palaeozoic rocks^ has its largest development (5-6 sp.) either in

the dyas or in the very highest of the upper carboniferous beds.

The following table represents the cockroach fauna of the different localities in the

palaeozoic beds of Europe^ the two doubtful species of Weissig being placed in brackets.

DYAS.
Weissig, Saxony.

Etoblattina flabellata. [Anthracoblattina spectabilis.]

" weissigensis. " sopita.

[
" carbonaria.] " porrecta.

Lebach, near Saarbrllcken, Ehenisb provinces of Prusssia.

Hermatoblattina lebachensis. Petrablattina gracilis.

Stochhei'in, Bavaria.

Anthracoblattina Euckei'ti.

CARBOMFEROUS.

Saarhruchen (immediate vicinity), Rhenish provinces of Prussia.

Etoblattina primaeva. Anthracoblattina winteriana.

" labachensis. Gerablattina intermedia.

" insignis. a scaberata.
'

Hermatoblattina wemmetsweileriensis.

Saarhrilcheii (basin).

Anthracoblattina Remigii (Cusel, Rhenish

Bavaria).

Gerablattina weissiana (Briicken, Waldmohr,

Rhenish Bavaria).

Manebaah, near Ilmenau, Saxe Weimar.

Etoblattina didyma.
" manebachensis.

Gerablattina Goldenbergi.

Gerablattina clathrata.

" Mahri.

Progonoblattina Fritschii.

WeUin-Ldhejiln, Prussian Saxony.

Etoblattina euglyptica.

" affinis.

" flabellata.

" anthracophila.
" Dohrnii.
" anaglyptica.
" carbonaria.
" didyma.

MEMOIRS BOST. SOC. NAT. HIST. YOL. III.

Etoblattina russoma.
" leptophlebica.

" parvula.

Anthracoblattina spectabilis.

Gerablattina Geinitzi.

'' Mllnsteri.

" producta.
" Germari.

Oryctoblattina reticulata.
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Klein- Opitz^ near Dresden, Saxony.

Erhignon^ Switzerland.

Durham^ England.

Anthracoblattina dresdensis.

Progonoblattina helvetica.

Etoblattina mantidioides.

The following table; mainly based on the ^^ Chronologische Uebersicht cles Steinkohlen-

Ablagerungen in Europa''^ given by Dr. H. B. Geinitz in Geinitz^ Fleck u. Hartig : Die

Steinkohlen Deutschlands^ ^""^ Miinchen^ ISGS, may serve to indicate the probable relative

age of the European species. The carboniferous beds are divided by him into five zones,

as follows, commencing at the base : I. Hauptzone der Lycopodiaceen ; II. der Sigillarien

;

III. der Calamiten ) IV. der Annularien ; V. der Farren. The two dyassic species enclosed

in brackets are those credited by Dr. E. Geinitz to this formation. Perhaps all the carbon-

iferous species should be classed together as upper carboniferous; excepting the three placed

under zone ii-iii; and these to the middle carboniferous.

LOWER DYAS.

Etoblattina flabellata. (Weissig.)
" weissigensis. ( " )

[ " carbonaria.] ( " )

" elongata. ( " )

[Anthracoblattina spectabilis.] (Weissig.)

Anthracoblattina sopita. (Weissig.)

" porrecta. ( " )

" Rtickerti. (Stockheim.)

Hermatoblattina lebachensis. (Lebach.)

Petrablattina gracilis. ( )

CARBONIFEROUS ZONE T.

Etoblattina didyma. (Manebach.)
" manebachensis. ( " )

Anthracoblattina dresdensis. (Klein-Opitz.)

" Remigii. (Cusel.)

Gerablattina Goldenbergi.
" clathrata.

" Mahri.

weissiana.

(Manebach.)

( " )

( " )

(Brilcken.)

o

(-1

"^

o
M

%

Ph

P

Progonoblattina Fritschii. (Manebach.)

CARBONIFEROUS ZONE lY-Y.

Etoblattina leptophlebica. (Lobejtin.)

" parvula. ( " )

Anthracoblattina spectabilis. ( " )

Gerablattina intermedia. (Weinmetsweiler.)
" Geinitzi, (Lobejiin.)

" Mllnsteri. (Wettin.)
" producta. ( " )

" Germari. ( " )

Hermatoblattina wemnietsweileriensis.

(Wemmetsweiler.)

Oryctoblattina reticulata. (Wettin.)

CARBONIFEROUS ZONE II-Y.

Etoblattina mantidioides. (Durham.) Progonoblattina helvetica. (Erbignon.)

CARBONIFEROUS ZONE II-III.

Etoblattina insignis. (Saarbrlicken.) Anthracoblattina winteriana. (Dudweiler.)

Gerablattina scaberata. (Altenwald.)

)lattina primaeva. (Auersvvald.)

(C labachensis. (Labach.)
u euglyptica. (Wettin.)
Ci affinis. (Lobejtin.)

cc flabellata. (Wettin.)
<.<. anthracophila. ( " )
(.(. Dohrnii.

( " )

cc anaglyptica.
( " )

cc carbonaria.
( " )

C( didyma. (Wettin.)
C( russoma. (Lobejiin.)
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The American species come from the following localities, the Mylacridae being placed in

the left hand
J
the Blattinariae in the right hand column.

ACADIAN COAL-FIELD.

Sydney^ Cape Breton.

Mylacris bretonense. Petrablattina sepulta.

" Heeii.

Pictouy Nova Scotia.

Arcliymylacris acadicum.

APPALACHIAN COAL-FIELD.

Cannelton^ Beaver Co., Pemi.

Mylacris pennsylvanicum. Archymylacris parallelum.

" Mansfieldi.

Necymylacris heros.

Pittston^ Luzerne Co., Penn.^

Lithomylacris angustum. Etoblattina Lesquereuxii.
" pittstonianum. Gerablattina fascigera.

Necymylacris lacoanum.

Gassville^ W. Virginia.

Belldire^ Ohio.

Gerablattina balteata.

Gerablattina balteata.

EASTERN INTERIOR COAL-FIELD.

Danmlle^ 111.

Lithomylacris simplex.

Colchester^ 111.

Mylacris anthracophilum.

WESTERN INTERIOR COAL-FIELD.

Frog JBayou^ Arkansas.

Etoblattina venusta.

The correlation of the beds in the Eastern border and Interior basins of N. America is

not yet satisfactorily accomplished. The period of the deposition of the millstone grit in

the interior basin may even possibly be synchronous^ I am informed by Professor N. S.

1 Concerning the localities in the vicinity o£ Pittston, Mr. impregnated with carbon. The specimens came from Port

K. D. Lacoe, to whom I am indebted for all the specimens Griffith at the outcrop of the shales at one of the prin-

described from there, writes me that the shale containing cipal anticlinals that cross the otherwise quite, level coal

Etoblattina Lesquereuxii was picked up in the vicinity of field, and once apparently formed long narrow islands in the

Pittston, in a pile of culm or impurities from a mine; the carboniferous lake, against the southeastern side of which

exact locality was unknown to him, but from the character many small objects drifted and left their impress. Gera-

of the slate he had no doubt of its being from the roof shales hlattina fascigera was found by Mr. Lacoe in the anticlinal

of the D seam of anthracite coal. Lithomylacris angustum next north of the one first mentioned and also on the south-

and L. pittstonianum are from the roof shales of the E seam eastern side. Necymylacis lacoanum comes from the lowest

of coal, which when unaffected by weathering much re- productive coal measures near Pittston.

semble the shales of the D seam, but is very rarely so highly
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Shaler^ with some of the later coal deposits of the eastern border region; but assuming
the millstone grit of the east and west to be of the same age^ we may express tolerably

well the general stratigraphical relations of the species by the following table

:

Appalachian coal-
field.

Base of Millstone grit. Top of Millstone fp^it.
Loiuer or Middle Coal

Measures. U2)2yer Coal Measures. Permo-carhoniferous

.

Necymylacris lieros.

Mylacris pennsylvani-
cum.

Mylacris Mansfieldii.
Necymylacris lacoa-

num.

Lithomylacris iDittston-

ianum.
Lithomylacris angus-

tiim.

Acadian coal-
field.

Mylacris Heeri.

Mylacris bretonense.

Eastern interior
coal-field.

Mylacris anthracophi-
lum.

Lithomylacris simplex.

3

<
Hi

Appalachian coal-
field.

Archimylacris paral-
leliim.

Gerablattina fascigera.

Etoblattina Lesquer-
euxii.

Gerablattina baltea-
ta.

Gerablattina baltea-
ta.

Acadian coal-
field.

Petrablattina sepulta.
Archimylacris acad-

iCLim.

AVestern interior
coal-field.

Etoblattina venusta.

If we assume the separation between the upper and middle carboniferous to be correct^,

we shall have the following percentage of the species from the different formations in either

country

:

In Europe : Above the upper carboniferous 26 per cent. ; in it 74 per cent. ; below it 7 per cent.

In America: Above the upper carboniferous 6 per cent.; in it 24 per cent.; below it 76 per cent.

Certain species appearing in the lists twice over make the totals of percentage in each

case above 100. It would appear from this summary that the American cockroaches are

the older; and a certain light is thus thrown upon the occurrence of Mylacridae in the New
World only.

I have already given some reasons for believing, not only that cockroaches formed the

majority of insects in palaeozoic times, but that the actual number of species was very

great. That they were also abundant in individuals is probable, judging from the present

fecundity of their descendants and from a few other facts. Goldenberg, for instance, re-

marks (Faun. Saraep. foss. i, 17) that where one finds any remains of cockroaches in the

palaeozoic rocks, one nearly always discovers more than a single fragment ; at least this was

the case with EtoMattina primaeva^ E. lahachensis and Blattinci Tischheini ; and he

judges from this, that, as at the present time, these creatures collected in numbers in a

single spot ; but it seems rather to indicate merely the great numbers of individuals which

then existed. Goldenberg elsewhere remarks (Faun. Saraep. foss. ii, 21) that cockroaches

formed nearly one-half the insects of the coal period, reaching then their greatest develop-

ment. He finds reasons for this, first, in the warmth and obscurity of the forest vegetation

of that time, which only suited such animals as these ; and second, in the intimate corre-
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lation between the insect world and the plant world, by which the former' finds its prin-

cipal nourishment in the latter. Such a food-plant for the palaeozoic cockroach lie would

discover in the tree-like Noeggerathia, or the Cordaites of the period
;
just as the ally of

the former, the sago palm, furnishes food to the cockroaches of to-day. Heer also relates,

in his essay on fossil cockroaches, that the botanical garden at Zurich accidentally imported

from Cuba cockroaches in all stages of development in stems of Cycads, and thereupon

suggests that Noeggerathia might very probably have been the food of palaeozoic cock-

roaches. I have also described a species of Platyzosteria (P. sahalianus) which lives in the

tops of the cabbage palmetto, Sctbal palmetto. We thus arrive at some indications of the

manner of life of these ancient creatures.

Heer believes the scantiness of our knowledge of fossil cockroaches to be due to the

slight attention that has been paid to them, and that in the mass of plants which have been

exhumed from the coal beds, many more will, be found when these have been carefully ex-

amined with this in view. At the time he wrote not a single species of cockroach had been

found in more than one spot (and at Wettin and Manebach they formed almost or quite

the only insects found there) while many species of plants were common to the different

beds from which cockroaches had been exhumed. Notwithstanding the considerable in-

crease of our knowledge since that time, this is almost as true now as then.

In this paper we have discussed almost exclusively the front wings of the palaeozoic

cockroaches. In an appendix, however, those species which have been described from

other fragments are reviewed and the descriptions put into an English dress. These species

are Blattina Tischbeini^ Bl. latinervis and Bl. venosa^ described from hind wings or very im-

perfect remnants of fore wings ; and Polyzosterites granosus^ a wingless species. Acridites

carhonaria^ first described by Germar as the wing of a saltatorial orthopteron and subse-

quently considered by him as the hind wing of a cockroach, possibly oi Etohl. didyma^ and

so catalogued up to the present time, appears rather to be a neuropterous wing and there-

fore is not discussed here. Besides these a couple of obscure fragments from the American

rocks are briefly noticed but without name. It only remains to give an alphabetical list of

the former and present names of palaeozoic cockroaches, and the bibliography of the sub-

ject, before taking up the species in detail.

Synonymical Table of hitherto described Palaeozoic Cockroaches.

Arcliimylacris acadicum Scudd. =r Arcliimylacris acadicum. Blattina euglyptica Gold. fig. 9. = Gerablattina producta.

Blattidiiim mantidioides Gold. = Etoblattina mantidioides. Blattina euglyptica var. weissiana Gold. i= Gerablattina

Blattina affinis Gold. = Etoblattina affinis. . weissiana.

Blattina anagly|)tica Germ. = Etoblattina anagiyptica. Blattina fascigera Scudd. z=: Gerablattina fascigera.

Blattina anagiyptica vai*. labacliensis Gold. = Etoblattina Blattina flabellata Germ. (Mlinst). z=z Etoblattina flabellata.

labacliensis. Blattina flabellata Germ. (Wettin). :=: Gerablattina Mlin-

Blattina anthracophila Germ. r= Etoblattina antliracophlla. steri.

Blattina anthracophila Gein. = Etoblattina flabellata. Blattina Fritschii Heer. =: Progonoblattina Fritschii.

Blattina bretonensis Scudd. = Mylacris bretonense. Blattina Geinitzi Gold. :=: Gerablattina Gelnitzl.

Blattina carbonaria Germ. = Etoblattina carbonaria. Blattina Germari (Giebel) Heer. z=z Gerablattina Germari.

Blattina clathrata Heer. = Gerablattina clathrata. Blattina Goldenbergi Mahr. = Gerablattina Goldenbergi.

Blattina didyma Germ. =: Etoblattina didyma. Blattina gracilis Gold. r= Petrablattina gracilis.

Blattina didyma Gein. = Anthracoblattina soplta. Blattina Heeri Scudd. =: Mylacris Heeri.

Blattina dresdensis Gein.-Delchm. zz: Anthracoblattina dres- Blattina helvetica Heer. = Progonoblattina helvetica.

densis. Blattina inslgnis Gold. z= Etoblattina insignis.

Blattina euglyptica Germ. = Etoblattina euglyptica. Blattina intermedia Gold. = Gerablattina intermedia.

Blattina euglyptica Gold. fig. 8. = Etoblattina Dohrnil. Blattina labacliensis Gold. z= Etoblattina labachensis.
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Blattina latinervis Heer. = Blattina latinervis (hind wing). Blattina sepulta Sciidd. = Petrablattina sepulta.

Blattina lebachensis Gold. = Hermatoblattina lebacliensis. Blattina spectabilis Gold. = Anthracoblattlna spectabilis.

Blattina leptoplilebica Gold. = Etoblattina leptoplilebica. Blattina Tischbeini Gold. = Blattina Tisclibeini (fragment).

Blattina Maliri Gold. = Gerablattina Mahri. Blattina venosa Gold. = Blattina venosa (fragment).

Blattina Maliri Gein. r= Etoblattina elongata. Blattina venusta Lesq. = Etoblattina veniista.

Blattina manebachensis Gold, zz: Etoblattina manebachensis. Blattina weissiana Gold. z= Gerablattina weissiana.

Blattina parviila Gold. z= Etoblattina parvula. Blattina weissigensis Gein. = Etoblattina weissigensis.

Blattina porrecta Gein. =: Anthracoblattlna porrecta. Blattina wemmetsweileriensis Gold. :== Hermatoblattina wem-
Blattina primaeva Gold. =: Etoblattina primaeva. metsweileriensis.

Blattina Remigii Dohrn. =: Anthracoblattlna Remigii. Blattina winteriana Gold. i=z Anthracoblattina winteriana.

Blattina reticulata Germ. =: Oryctoblattina reticulata. Mylacris anthracophilum Scudd. =rz Mylacris anthraco-

Blattina Riickerti Gold. = Anthracoblattina Rlickerti. j)^^^!'^^'^-

BUittina russoma Gold. = Etoblattina russoma. Polyzosterites granosus (Gold.) Jord. = Polyzosterites gra*

Blattina scaberata Gold. =: Gerablattina scaberata. nosus (body).

BIBLIOGRAPHY.

The papers are arranged chronologically under each author^ and the order of the authors

is by a chronological arrangement of their first papers. Papers on the European insects

precede those on the American species.
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Zur Kenntniss der fossilen Insecten in der Steinkohlen-formation. < Neues Jahrb. f. Miner., Jahrg.
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Zwei neue Ostracoden und eine Blattina aus der Steinkohlenformation von Saarbrtlcken. < Neues

Jahrb. f. Mineral., Jahrg. 1870 : 286-89 (figs.) 8^ Stuttgart, 1870.

' Fauna Saraepontana fossilis* Die fossilen Thiere aus der Steinkohlenformation von Saarbrtlcken.

les Heft, mit zwei Tafeln Abbildungen. 4°. Saarbrtlcken, 1873, pp. 26, pi. 1-2. 2es Heft, mit zwei

Tafeln Abbildungen. 4"^. Saarbrtlcken, 1877, pp. 4, 54, pi. 1-2.

GiEBEL (C. G.) Die Insecten und Spinnen der Yorwelt mit steter Bertlcksichtigung der lebenden Insecten

und Spinnen monographisch dargestellt; also entitled: Fauna der Yorwelt mit steter Bertlcksicht-

igung der lebenden Thiere. II. Band: Gliederthiere. Erste Abtheikmg: Insecten und Spinnen. 8°.

Leipzig, 1856,



S. H. SCUDDEK ON PALAEOZOIC COCKROACHES. 39

Heek (O). Ueber die fossilen Kakerlaken. < Yierteljahrsohr. iiat. Gesellscli. Ztiricb, Jahrg. ix : 273-302,
pi. 8°. Zurich, 1864.

Die Urwelt cler Scliweiz. Mit sieben landscliaftlichen Bildern, elf Tafeln, einer geologisclien Ueber-
sichtskarte der Schweiz und zahlreiclien in den Text eingedruckten Abbildungen. 8°. Zurich, 1865.
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Bale, 1872.
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90, pL 17, figs. 6-8. 8°. London, 1867.
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f. Mineral., Jahrg. 1870 : 282-85 (figs,) 8°. Stuttgart, 1870.

Geinitz (E.) Yersteinerungen aus dem Brandschiefer derunteren Dyas von Weissig bei Pillnitz in Sachsen

<Neues Jahrb. f. Mineral., etc., Jahrg. 1873: 691-704, taf 3. 8°. Stuttgart, 1873. Also separate, pp.

14, pL

— Ueber neue Aufschltisse im Brandschiefer der unteren Dyas von Weissig bei Pillnitz in Sachsen.

<Neues Jahrb. f. Mineral, Jahrg. 1875 : 1-14 pi. 1. 8°. Stuttgart, 1875. Also separate, pp. 14, pi.
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(A. H.) Geological Survey of Illinois, vol. iii, Supplement to description of articulates, pp. 566-72, figs.
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8°. Montreal, 1876. Also separate, [pp. 2]. 8°. Montreal, 1876.
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PALAEOBLATTARIAE.

Palaeozoic cockroaches ; in which the fore wings are diaphanous^ generally reticulated

and nearly symmetrical on either side of a longitudinal middle line ; the externomedian

vein is completely developed and divides in the outer half of the wing/ its branches gener-

ally occupying the apical margin. The internomedian area is broad at its base (beyond the

anal area)^ rapidly tapers apically and is filled with oblique, mostly parallel veins, having

nearly the same direction as the anal veins, which, like them, strike the inner margin.

Their bodies appear to have been flat, but slenderer than usual in cockroaches of the

present day, the pronotal shield depressed, more or less elliptical, but sometimes longer than

broad, the head partly concealed by it as in living types. They were of large size ; but

while the average was considerably above that of existing cockroaches^ none were much
larger, than some S. American species of Blabera. Germar was the first to note the

diaphaneity of the fore wings,^ and Goldenberg the presence of the externomedian vein,^

and the course of the anal branches.^

Mylaceidae.

In this group the mediastinal vein of the tegmina with its branches consists of a number
of veins, simple or forked close to their origin, spreading in a fan shape and appearing to

arise from a single point or near a single point close to the base of the wing ; or in other

words, the branches originate from the main vein close to its base and to each other, the

outermost being much longer than the innermost, often double as long as it, and either

straight or uniformly arcuate ; the area of the vein is thus triangular and more or less than

half as long as the wing. The character of the vein therefore much more nearly

resembles that of the anal vein than of the others. The group is confined, geographically,

to America, and the wings are a little stouter on the average than those of the Blattinariae,

the breadth being usually contained in the length less than two and one half times.

Mylacris {[loXaxplq),

Mylacris Scudd., in Worth, Geol. Surv. 111. iii„ 568-69 (1868).

The mediastinal vein of the upper wing consists of about five principal stems, two or

three of which fork before the middle, all of them straight or very gently curved, the

outermost extending half way or even more to the tip of the wing; the point from which

the principal stems originate is either in the middle of the wing or nearer its inner than

its costal margin. The scapular vein is always arched strongly at the base before branching,

which it commences to do as soon as allowed by the branches of the mediastinal vein; it

then runs subparallel to the costal margin always to the extreme tip of the wing ; during

the larger part at least of its course it runs very nearly along the middle line of the wing,

1 The average length of the front whig appears to have . . . wodurch das Mittelfeld in eine ausseres und ein inneres

been about 26 mm. Mittelfeld getheilt wird. Goldenberg, Palaeontogr. iv,

2 Der deutliche Aderverlauf, den wir . . . wahrnehmen, 20-21.

zeigt uns daher, dass diese vorweltHchen Arten pergament- ^ Bei den Blatten der Jetzwelt miinden die Adern dieses

artige Oberfliigel besassen. Germar, Verst. Steink. Wet- Hinterfeldes [anal field] theilweise in die Begreuzungsader

tin, 82. [anal furrow] desselben, wahrend bei den Lias- und Kohlen-

^ Bei jenen [lebenden Blatten] lasst sich in diesem Felde blatten sammtliche Adern dieses Fekles in den Nahtrand

nur eine sich stark verastelnde Mittelader wahrnehmen, [inner margin] auslaufen. Goldenberg, Palaeontogr. iv, 20.

wahrend die Kohlenblatten hier zwei Mitteladern zeio^en
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SO that the area of this vein generally occupies half the breadth of the wing^ and together

with the branches of the mediasthial vein, half of the whole area of the wing ; it emits

four or five branches, some of which fork, occasionally twice, and all of which run parallel

or very nearly parallel to the outer branch of the mediastinal vein ; to gain the apex and

to keep this parallelism the terminal part of the scapular vein curves gently upward. The

externomedian vein seldom forks before the middle of the wing and rarely occupies much
space, generally branching but three times at the most, although one or more of these

branches may have secondary forks
;
generally these branches are so straight that it is

difficult to say whether they are superior or inferior to the main vein, but they appear to

be indifferently one or the other. The internomedian and anal veins divide between them

very equally the inner margin of the wing, the anal furrow being distinct, generally curved

considerably and, from the great breadth of the wing, having its general course very

oblique ; the internomedian vein generally has but three or four branches, but several of

these usually fork close to the base, the branches redividing, so that rarely less than nine

or ten branches of this vein strike the margin, the first offshoot of the penultimate branch

often having several inferior veinlets; the vein begins to branch at nearly the same point

as the scapular vein, and occupies a subtriangular area with its spreading branches. The

branches of the anal vein are in general more longitudinal than those of the internome-

dian vein, are nearly parallel, often forked and rather regular and abundant, but in one

species are irregular and connected by cross branches.

The wings are peculiar for their unusual breadth at base and, so far as known, their

tapering apex, produced mostly by the costal curve ; the greatest breadth lies before the

middle of the wing, and their length is hardly more than double their width, in which

particular they differ greatly from Lithomylacris. They have a form common in recent

Blattariae, such as Nyctibora, strongly tapering posteriorly, with convex anterior and

posterior margins.

This genus differs principally from Lithomylacris by the form of the wing and by the

obliquity of the anal furrow of the same; and from Necymylacris by the much greater

breadth and longitudinal extent of the areas covered by the mediastinal and scapular veins,

accompanied by a corresponding diminution of the extent of the externomedian area. The

species are all of a rather small or moderate size and are found only in the new world.

The only fragment apart from front wings which has been discovered' is a pronotal shield,

presumably belonging to one of these species. It is shaped much as in the modern

Periplaneta.

Mylacris bretonense. PL 5. fig. 1.

JBlattina bretonensis Scudd., Can. Nat., vii, 271-72, fig. 1. Figured also, in Dawson's

Acadian Geology, SuppL to 2d ed., p. 55, fig. 5.

The front wing has a pretty regularly tapering ovate outline, with a slightly produced

but rounded tip; the costal margin is apparently regularly and considerably convex^

especially near the base, and at least the middle third of the inner margin is straight, while

the apical third of the wing tapers about equally from both sides. The veins appear

to originate from a point scarcely above the middle line of the wing, and together to be

directed considerably upward at base, following the strongly arcuate basal curve of the

MEMOIRS BOST. SOC. NAT. HIST. VOL. III. 6
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costal margin nearly across the basal fifth of the wing. The mediastinal area is exception-

ally small for this genus, even if we consider, as is probable, a marginal half to be

destroyed ; the veins in the fragment of it are somewhat obscure, consisting of only two or

three parallel to each other, the lower or inner forking twice near the base and terminating

a little before the middle of the wing. The scapular vein suddenly bends at the end of the

basal fifth of the wing and runs closely parallel to the costal margin for a distance equal to

about half the length of the wing, and then curves somewhat rapidly to a longitudinal

direction, running down the middle line of the wing and terminating at its tip ; its first

vein, which like most of the others is deeply and simply forked, continues the direction of

the basal part of the stem ; the last is a, shoot which parts from the main stem at about the

middle of its longitudinal course; the intermediate ones, to the number of five, part at equal

distances from one another in the obhque portion of the main stem, and are straight and

parallel to the direction of the basal branch. The externomedian vein parts abruptly from

the scapular vein shortly before the end of its basal course and runs subparallel to it,

diverging gently from it in the apical half of the wing and emitting, at regular and distant

intervals, three or four superior, gently arcuate, simple or forked longitudinal branches,

commencing at a little before the middle of the wing, the first branch approaching the

scapular vein and then continuing beside it; the area occupies only a narrow space at the

extremity of the inner margin. The internomedian vein parts from the scapular just

before the externomedian and in a nearly similar way; it runs nearly parallel to the latter,

but with a very straight course, to about the middle of the apical half of the wing ; nor-

mally it probably emits four or five simple or forked branches not quite so closely crowded

as those of the two preceding areas ; but in the specimen examined several of them spring

from an offshoot of the second branch which runs parallel to the main stem, the latter

forking once at its tip ; there is also a strongly arcuate vein, close and parallel to the anal

furrow, which seems to be a basal branch of this vein parting from it while still amal-

gamated with the preceding veins. The anal furrow is deeply impressed, strongly arcuate,

roundly bent near the base, its apical half nearly straight, and strikes the inner margin a

little before the end of the basal third of the wing; owing to the basal curve the anal

area is nearly as broad as long, and is filled with six or seven nearly straight veins

of varying obliquity, some of them branched and the branches uniting irregularly with the

neighboring branches in a very peculiar manner, somewhat, apparently, as in Bh mantidi-

oides.

The fore wing only is preserved and is of a rather small size, being only 16.35 mm. long

and 7.2 mm. broad, or the breadth to the length as 1 : 2.3 ; all the veins and their branches

(excepting of course the anal furrow) are very delicate and the branches generally rather

closely crowded ; the surface appears to have been smooth as the interspaces are wholly

unbroken by any cross nervules. The wing is nearly complete, but the margin is rather

ragged and a considerable portion of the edge of the costal border appears to be gone.

From the comparatively small extent of the mediastinal area and the nearly parallel

veins therein this species cannot be confounded with any other form of Mylacris.

The specimen occurred on dark grey shale, associated with ferns and leaves of Spheno-

phyllum Schlotheimii^ and was found with the following species in the productive coal-

measures (or middle coal-formation) of Sydney, Cape Breton, by Mr. Richard Brown, P. G. S.,

and communicated to me by Principal Dawson, to whose kindness I owe many similar

favors.



S. H. SCUDDER ON PALAEOZOIC COCKROACHES. 43

Mylacris Heeri. PL 5, %. 11.

Blattina Heeri Scudd., Can. Nat., yii^ 272, fig. 2. Figured also in Dawson's Acadian

Geology, Suppl. to 2d ed., p. 55, fig. 6.

Fore wing. The tip of the only specimen known is broken so that the exact form

cannot be stated, but the wing was probably a little more than twice as long as broad; the

costal margin is regularly and moderately convex, perhaps a little flattened in the middle

;

the base of the inner margin is nearly straight. The veins originate from a point a very

little below the middle of the wing", and having scarcely the least upward curve at base are

nearly straight. The mediastinal area is very large, regularly triangular, with only a few

distant straight very gently diverging veins ; in the specimen before me there are four

veins, of which the lowest is forked almost at the base and the second in the middle ; almost

the entire costal edge preserved is covered by this area and it probably covered two thirds

of the wing along this border, and occupied fully half the breadth of the wing at base.

The scapular vein is very gently sinuous, being curved slightly downward close to the base

and upward toward the tip, the intervening portion being straight and passing exactly

down the middle line of the wing ; the branches, four in number, are straight, equidistant,

parallel to the nearer mediastinal veins, only the basal one (which originates very near the

base) being forked and that close to the tip ; the vein itself, judging from its apical direction,

terminates just before the tip, leaving at the margin a very narrow field for this area. The

externomedian vein is straight and forks probably at the middle of the wing ; how many
times it forks is uncertain, two branches only being present in the fragment ; the area must

occupy the whole of the apex of the wing. The internomedian vein is also remarkably

straight, having only the slightest curve at the extreme base and probably terminating

just as far before the tip as the scapular vein; it emits, in the fragment preserved, three

rather closely approximated branches, the outer more longitudinal than the others and

forked; from the course of the upper branch of this fork (not represented as sufficiently

longitudinal in the plate) and from the absence of other primary branches from the apical

portion of the main stem which is preserved, it is probable that this secondary branch runs

parallel to the main stem and that the outer branches are emitted from it, as in the

preceding species. In keeping with the straightness of the other veins, the anal furrow is

exceptionally straight; it is deeply impressed only over its basal half and is very gently

and equally curved throughout, terminating probably at about the middle of the posterior

border; the anal veins are five or six in number, most of them forked near the middle, the

innermost compound, and the outer more closely approximated than the others; all of them

are straight beyond a frequently curved base.

The species is a tolerably large one, the fragment of the wing being 21 mm. long (its

probable entire length about 25-26 mm.) and its breadth 11.8 mm., or the breadth to the

length as 1 : 2.1. The veins and their branches are rather distinctly impressed, somewhat

distant and regular ; the interspaces are transversely and very faintly wrinkled, rather

than provided with cross-nervules ; the surface is nevertheless pretty smooth ; the costal

margin is very delicately marginate. The tip of the wing is broken off, so that from

a fourth to a fifth is gone, but the fracture extends much further down the inner margin,

extending even onto the anal area.



44 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

The course of the anal furrow separates this species from all others of the genus.

In the structure of the internomedian vein, but in hardly any other special feature, it

is allied to Myl. hretonense. In the general distribution of nearly all the veins it is very
nearly related to Myl. 2:)e7i7isylva7iimm^ a slightly larger or at any rate a broader species;

indeed these two species are more closely related than any other two American forms;

but the slight curvature and consequently great length of the anal furrow of this species

forbid their being considered the same, and this differs also from the other in the less

crowded neuration of all parts of the wing, in the less sinuous course of the scapular vein,

and in many other minor points.

The single specimen occurred on dark grey shale, associated with ferns and leaves

of Sphenophylliim Schlotheimii^ and was found, with the preceding species, in the produc-

tive coal measures (or middle coal formation) of Sydney, Cape Breton, by Mr. Richard

Brown, P. G. S., and communicated to me by Principal Dawson.

Mylacris pennsylvanicum noy. sp. PI. 5, figs. 13, 14.

Fore wing. Only the basal half of the wing is preserved, with none of the inner margin,

so that it is impossible to determine the form of the wing ; the course of the veins however

would seem to indicate a shorter and stouter, as it certainly is a broader wing than in Myl.

Heeri. The outline as given in fig. 14 probably makes the wing a little too long. The
costal margin is regularly and considerably convex, more so than in Myl. Heeri. The
veins originate from the middle of the wing or slightly below it, and curve a little at the

base. The mediastinal area has a basal width of half the wing and, separated from the

scapular by a scarcely curved line, strikes the costal margin close to the limit of the frag-

ment, and probably somewhat, perhaps considerably, past the middle of the wing ; the

extreme base is covered in the specimen by a foreign object, but four veins appear beyond

it,^ the two middle ones simple, the others deej)ly forked, all tolerably close, scarcely

divergent, oblique and very gently arcuate ; toward the humeral angle there are no veins

and the edge of the wing at this point is very narrowly and delicately marginate. The
scapular vein is gently and broadly sinuous throughout and probably terminates before the

apex of the wing, to 'judge from its apical curve; it runs very closely parallel to the costal

margin through most of its course, and down very nearly the middle line of the wing,

perhaps nearer the costal than the inner margin ; it commences to divide very near the

base and emits five branches, all but the first of which are simple and all are subparallel to

the course of the outer mediastinal veins ; the basal branch is doubly forked and renders

this portion of the area a little more crowded. The externomedian vein is arcuate until it

divides, before the middle of the wing certainly, and some distance before the extremity of

the fragment; it forks only once however in the part preserved, two parallel veins running

longitudinally to the edge, equidistant from each other and the veins on either side. The

internomedian vein runs in a broadly sinuous course parallel to the preceding vein, and

although much obscured upon the specimen, at least one and perhaiDS two branches can be

seen to be emitted before the division of the externomedian vein. The anal furrow

is strongly impressed upon its basal half, less so but still distinctly upon the apical half,

appears to be composed of a pair of fine grooves closely approximated, and is regularly

and not very strongly arcuate, terminating on the inner border at some distance before the

1 In both the figures on our phite the vein nearest the humeral angle should be erased ; it does not exist.
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end of the mediastinal area^ and about opposite the origin of the last scapular branch
;

the anal veins are numerous and crowded^ the first deeply forked and ba sally distant from

the furrow, the others simple and all slightly arcuate and subparallel to the basal half of

the furrow.

The single known fragment represents a tolerably large species, the breadth of the wing

being ,13.5 mm., while its length may be estimated as anywhere from 24 to 30 mm., the

actual length of the fragment being 19 mm. and the breadth to the length about as 1 : 2.

It is the under surface of a left wing which is exposed, in which all the veins and branches

of the costal half (namely those of the mediastinal and scapular areas) are prominent, while

all the others are very obscure, and as the obscurity affects to some degree the anal furrow,

it is probably entirely due to the preservation ; by favorable light and on careful examina-

tion, slight indications of transverse wrinkhngs may be seen in the scapular area, but there

could have been no regular nor definite reticulation.

The species, which is peculiar for its breadth and the slight tendency of its branches to

subdivide, ajopears at first glance to have considerable resemblance to My I. Heeri] but it is

certainly distinct from that by the stronger curvature of the anal furrow and consequent

abbreviation of the anal area ] it also differs by the sinuosity of the scapular vein, the

more arcuate line of separation between the mediastinal and scapular areas and the more

crowded branches of at least these areas. Prom Myl, anthrcicopMlum it may be distin-

guished by the lack of the strong deflection of the base of the principal veins, by its less

crowded venation, simpler branches and by the direction of the branching portion of the

scapular vein, which is. parallel to the border in this species, but converges toward it in

MyL anthracophihcm.

A single specimen, marked No. 284 by the discoverer, Mr. I. P. Mansfield, was found at

Cannelton, Beaver Co., Penn., in dark sandy shale immediately under a vein of cannel coal

known as the vein C of Professor Lesley. It is partly covered by a leaflet of Sphenophyl-

hem Sclilothehnii. Lower coal measures of Penn.

Mylacris anthracophilum. PI. 5, figs. 6-8.

Mylacris cmthracophila Scudd., in Worth. Geol. Surv. 111., iii, 568-70, figs. 5, 6.

Fore wing. The wing is very broad at the base and tapers almost from the base by the

slope of the costal margin, which is strongly and regularly arcuate, while the inner margin

is nearly straight, bringing the rounded but rather produced apex in the lower longitudinal

half of the wing ; the extreme apex is broken; The veins originate below the middle of

the base and curve strongly upward before assuming a more longitudinal direction, when
all are subparallel to the costal margin. The limitation between the mediastinal and

scapular areas is strongly arcuate basally, straight apically, and the mediastinal vein termi-

nates at the end of the apical three-fifths of the wing ; the mediastinal branches, three or

four in number, most of them forked, are straight or very gently arcuate, and radiate from

a common point near the middle of the base of the wing, some of them plainly emitted

from the principal vein just beyond the base, and one from the same at a considerable

distance from the base. The scapular vein is strongly arcuate at the base, but, next the

last branching of the mediastinal vein, takes a nearly straight longitudinal direction, sub-

parallel to but slightly converging toward the costal margin, and terminates near or at



46 S. H. SCUDDER O^ PALAEOZOIC COCKROACHES.

the tip of the wing but below the middle line of the same; it emits five equidistant almost

equal longitudinal branches; each of which forks at or somewhat beyond its middle and at <

similar distances from the costal margin ; the mediastinal and scapular branches accordingly

change their direction in the most gradual way from nearly transverse to longitudinal, and

the mediastinal and scapular areas together occupy nearly one-half the width of the wing.

The externomedian vein, strongly arcuate, like the preceding, at the base, begins to divide

as soon as that, and beyond this is straight, terminating at a short distance before the tip of

the wing ; its first branch passes down the middle of the wing and dies out a little beyond
the middle ; its three other branches, which like the first are superior, are emitted further

out in the apical half of the wing and are each simply forked before their middle ; the

upper fork of the first of these approximates very closely to the scapular vein, leaving no

passage for the basal branch. Beyond the base the internomedian vein is also straight and

emits four equidistant branches, the first (at near the origin of the basal branches of the

preceding veins) being doubly, the others, excepting the apical, simply forked. The anal

furrow is deeply impressed, very regularly and rather gently arcuate, terminating a little

before the middle of the wing ; the anal veins are numerous, gently sinuous and mostly

simple, the upper ones deeply forked and more distant.

The species is a little above the medium size, the length of the fragment preserved

28.5 mm., being scarcely shorter than the real length of the wing ; its greatest breadth, at the

end of the basal fifth, 13.5 mm, or the breadth to the length as 1 : 2.1. The specimen is

very nearly perfect, and represents the upper surface of a right wing ; the anal area is

swollen ; the veins of the wing are prominent, and the interspaces are rather regularly

divided by inconspicuous straight cross-lines.

The species is remarkable in this genus for the form of the wing, which has its tip

noticeably within the middle line of the wing and somewhat produced. In this it differs

decidedly both from MyL hretonense and Myl. Mansfieldi, It agrees better in this point

with Myl, Heeri^ but the crowded neuration of MyL anthracophilum with the strong

deflection of the base of the veins distinguish it at once from that species. There is only^

left MyL pennsyhanicimi with which to compare it ; and although the apex of that species

is so far lost as to render it very imperfect, we may be sure from the sinuosity and apical

curve of the scapular vein that the apex of the wing is not within the middle line ; it is

further distinguished from MyL pennsylvcmictim by its tapering form and the very strong

basal deflection of the veins ; so that this species is abundantly distinct from all the others.

Besides the front wing a pronotal shield has been found. At least it probably belongs

to this species, as the size agrees and both came from the same locality and were col-

lected at the same time. It is of nearly the same form as mPeriplaneta americana (Linn.),

broadest in the middle of the posterior half where it is roundly angulate, and in advance

of which it tapers very rapidly to a convex front, hardly angulate laterally
;

posterior

border broadly and strongly convex ; its immediate edge narrowly and very slightly raised

;

the whole pronotum is a little convex, and the surface is nearly smooth, with a few minute,

transverse and longitudinal lines; its greatest breadth is 16 mm.; its anterior breadth

9.5 mm. ; length 12 mm.
The specimens above described were found by Mr. A. H. Worthen, at Colchester,
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McDonough Co.^ Illinois^ in the roof shales of coal No. 2 of the Illinois Survey^ and by
him communicated to me. Lower coal measures of Illinois.

Mylacris Mansfieldii nov. sp. PI. 5, ^g. 15.

Fore wing. The base of the wing is broken^ but the part preserved shows an oval

outline^ with similarly arcuate costal and inner margins and a somewhat pointed tip^ the

extremity of which is rounded ; the tapering of the wing includes all the apical half. The
mediastinal area is very large, occupying fully one-half the breadth of the wing at the base

and covering about two-thirds of the costal margin ; the veins of its outer half (the base

is broken in the specimen) are very long, very slightly arcuate, slightly radiate but sub- -

parallel, simple or deeply forked and closely crowded, and the limitation of the area next

the scapular vein is straight. The scapular vein runs nearly parallel to the costal margin,

at least in the middle of its course, but in the apical third becomes longitudinal, passing

down the wing scarce^ above its middle line ; it commences to divide near the base of the

fragment, and probably a little before the end of the basal third of the wing, and emits five

branches at unequal distances apart, one or two of which are singly or doubly forked, and

all run parallel to the outer mediastinal branches ; the vein terminates at the tip of the

wing and so the area occupies on the margin the apical third of the costal border. The
externomedian vein has a slightly arcuate course, which, contrary to what is customary,

runs subparallel to the inner margin and, commencing to divide a little before the middle

of the wing, emits, near together, three inferior branches which are long, simple or forked

and longitudinal, the basal ones more or less arcuate in the same sense as the main vein

;

as these branches are inferior, the interspace between the scapular and externomedian

veins (running almost exactly down the middle of the wing) is marked by the divergence

of the opposing nervules. The internomedian vein is broadly arcuate and terminates on

the inner border considerably nearer the tip than the mediastinal vein; it emits three

branches, the apical one compound, the others more or less deeply forked, so that this area

is as crowded with veins as the others. The anal furrow is lightly impressed, scarcely

arcuate in its apical half, and terminates at the edge of the fragment, probably at about

the end of the basal half of the wing.

The species is a tolerably large one, the largest of the genus, the fragment of the wing

measuring 24 mm. in length and 13 mm. in breadth
;
probably the entire length was about

30 mm. and the breadth to the length as 1 : 2.3. The wing is a left one and the upper

surface is exposed ; the veins are lightly impressed throughout and uniformly and rather

closely crowded ; the surface is nearly smooth, but with care a delicate wrinkling of ob-

scure transverse lines can be made out.

The wing is peculiar for its tapering oval form and the inferior origin of the externo-

median branches, which distinguishes it at once from every other species of this genus.

The single specimen found was sent to me by Mr. I. P. Mansfield and by him obtained

at Cannelton, Beaver Co., Penn., in dark sandy shale immediately under the vein of cannel

coal known as vein C of Professor Lesley. Lower coal measures of Pennsylvania.
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Lithomylacris nov. gen. (XiSog^ iioXaxptq).

The mediastinal vein of the upper wings consists of about five principal shoots^ only

two or three of which fork and these generally close to the base^ all of them straight or

gently curved, and the outermost extending to variable distances along the costal margin,

but generally beyond the middle of the wing; the point toward which these branches

converge is considerably nearer the inner than the costal margin of the wings ; this with the

great length of the outermost shoot gives the mediastinal area an xmusual extent for Myla-

cridae. The scapular vein is considerably curved before branching, but beyond its first

branch is almost exactly straight, even the outer portion scarcely curving, and runs down

the middle line of the wing to the tip, so that the mediastinal and scapular areas together

occupy fully half of the wing; it emits four or five branches, more or less closely approxi-

mated, according as one or two of them fork or not, and all run subparallel to, but rather

less obliquely than, the outer branches of the mediastinal vein. The externomedian area

is very narrow and of small extent, occupying the lower half of the narrow tip of the

wing, the vein first branching at or beyond the tip of the wing, and then but once or

twice, either superiorly or inferiorly, the first branch sometimes forking. The interno-

median and anal veins together divide nearly equally between them the inner margin of
^

the wing, the anal furrow being rather conspicuous and gently arched, and, from the

narrowness of the wing and the inferior position of the common point of origin for all the

principal veins, unusually longitudinal, most of the species difiering in this respect some-

what conspicuously from those of Mylacris; the internomedian vein has only two or

three branches, which are very longitudinal and very long, and yet fork comparatively

little, rarely doubly; the vein may emit its first branch somewhat before, opposite to, or

considerably beyond the origin of the first branch of the scapular vein. The branches

of the anal vein are known only in one species, where they are parallel, rarely fork, and

are slightly more longitudinal than the branches of the internomedian vein.

The wings are remarkable for their elongate form and nearly parallel sides ; the greatest

breadth is at about the middle and they are generally three times as long as broad, being

exceptionally slender for Mylacridae.

Upper wings are all the remains known of this genus, which differs from Mylacris in the

more attenuated and equal shape, the slight obliquity and gentle curve of the anal furrow,

the slight importance of the externomedian area, and also by the unusual sulcation of the

interspaces between all the veins ; from Necymylacris it is readily separated by the very

wide extent of the combined mediastinal and scapular areas. The species are all of rather

small size and are found only in America.

Lithomylacris angustum nov. sp. PL 5, figs. 2, 3.

The fore wing is long and very slender, the inner margin straight, the costal margin

very gently and regularly convex ; the wing narrows from the middle, at first very slightly,

in the apical fifth more rapidly ; the tip is broken in part, but was evidently well rounded

and, from a less rapid narrowing of the wing, probably not so slender as in the preceding

species. The veins take their rise from a point considerably below the middle of the wing,

the lower ones scarcely curving upward in passing outward, the upper ones curving very

gently and broadly next the base. The mediastinal area is fully half the width of the
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wing at the base, and occupies very nearly two-thirds of the costal margin, its limitation

next the scapular area being almost straight, a slight sinuosity being scarcely perceptible

;

the gently radiating veins of this area are six or seven in number, those next the shoulder

simple and distant, the two outer somewhat sinuous, simply or doubly forked and closer.

The scapular vein curves gently upward at the base until it has nearly reached the middle

of the wing, next passes down the middle or slightly below it, subparallel to the costal

margin, and then curves gently upward again, its entire course being very broadly and

gently sinuous, terminating at the apex ; it begins to divide at the end of the basal fifth of

the wing, almost before it has lost its upward curve, and emits half a dozen oblique

branches, the first pair near together, the rest at subequidistant intervals; the second and

third are forked near the middle (one of the branches of the former again at the tip), but

the others are simple; they become increasingly longitudinal toward the tip but only to a

very slight degree, continuing the decreasing radiation of the mediastinal veins ; together

these two areas occupy more than half of the wing. The externomedian vein runs in a

straight course nearly to the middle of the wing, scarcely turned downward from a longi-

tudinal direction; here it forks, the upper branch again forking near the tip, the lower

at less than half way to the border, each of the latter forks again dividing, the upper

before, the lower beyond its middle; all follow a longitudinal direction and occupy upon

the margin only the lower half of the narrow apex of the wing. The internomedian

vein is remarkably straight throughout and is indeed the only palaeozoic cockroach

known in which it is straight; it terminates just before the tip of the wing, commences

to divide almost as soon as the scapular vein, and emits, long before the middle of the

wing and at regular and short intervals, three straight veins, the first simple, the others

forked in the middle, all having a constantly lessening obliquity, so that the outermost

fork is parallel to the main vein; besides these the main vein emits another slight

longitudinal branch close to the apex, and the whole area occupies about one-half of the

inner border of the wing. The anal furrow is very deeply and sharply impressed and

scarcely at all arcuate, running in nearly a straight line to a little before the middle of the

wing ; the anal veins, four in number, one of the middle ones forked, are straight, equi-

distant and parallel to the furrow.

The wing is a little above the medium size, 29.5 mm. long, and yet only 9.5 mm. broad,

or the breadth to the length as 1 to a little more than 3. It is nearly perfect, being only

a little fragmentary about the base and the lower portion of the tip. It is a left wing, of

which the under surface is exposed, showing the veins and anal furrow as ridges ; the anal

furrow is remarkably prominent, and most of the veins are also very prominent ; this is

especially true in the veins of the scapular and externomedian areas ; the internomedian

vein itself, as far as its apical fork, is also almost equally prominent, but all its branches are

mere lines upon a flat field ; while in the areas covered by the prominent veins the inter-

spaces are roundly sulcate, giving additional prominence to the veins ; in the mediastinal

area, however, where the veins are somewhat prominent, the interspaces are not sulcate,

and the anal area, which must as a whole be broadly vaulted or tumid as seen from the

upper surface, partakes of the nature of the internomedian area ; the surface itself qf the

whole wing is smooth, no trace of cross venation being discernible. From its deflection in

the reversed specimen, it would seem that the whole costal edge was slightly margined.
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This specieSj like the next; is peculiar for the division of the internomedian vein^

which; excepting for a small apical fork; emits all its branches near the base ; in shape

it closely resembles that species^ even to the flatness of the internomedian area ; but

it differs from it in its greater length; the greater frequency of the branches; and their

much more abundant forking; especially in the externomedian veiu; which also divides

much nearer the base in this species than in Lith, pittstonianum. The shape of the wing

and the closer venation at once separates this species from Lith. sulcatum.

The single specimen was found with the following species by Mr. R. D. LacoC; at Port

Griffith switch-back, near PittstoU; Penn.; in the roof shales of the E seam of coal of the

Second Pennsylvania Survey; and by him forwarded to me for examination. Upper coal

measures of Pennsylvania.

Lithomylacris pittstonianum nov. sp. PI. 5, figs. 4, 10.

Fore wing. The single specimen known is very imperfect; the basC; anal area, and a

large part of the tip being lost; and the remainder badly fractured ; it is evident; however;

that the wing is very long and slender; with a gently and regularly arcuate costal margin
;

probably the wing is nearly equal; tapering very gently on the apical half. The veins

must originate below the middle of the wing, and are nearly straight. The mediastinal

area; which is more than half the width of the wing at the basC; terminates at the middle

of the costal margin; and is separated from the scaj)ular area by a straight border; the

veinS; six or seven in number; being straight; gently divergent; and simple or rarely con-

nected close to the base. The scapular vein runs parallel to the costal margin in the basal

half of the wing; gradually approaches it in the apical half; and terminates probably a little

before the tip ; it emits five simple; straight branches; which divaricate very slightly in

continuation of the divergence of the mediastinal veinS; which they entirely resemble ; the

mediastinal and scapular areas together occupy just about one half of the wing. The

externomedian runs parallel to the scapular vein, divides a little beyond the middle of the

wing; and emits about four inferior; slightly arcuate branches; which are simple (unless the

first be apically forked); and together probably occupy the entire apical margin of the

wing. The internomedian vein is very gently arcuatC; and must terminate just before

the tip of the wing ; it emitS; wholly in the basal third of the wing; three simple or simply

forked branches which are very longitudinal. The anal furrow is distinctly but not heavily

impressed; very gently arcuatC; and must terminate at about the end of the basal third of

the wing ; but such is the slenderness of the wing and the low origin of the principal veins,

that the anal area must be several times longer than broad.

The wing is of moderate size, the fragment measuring 22.5 mm. in length and 8.5 mm.
in breadth

;
probably the entire length of the wing is 26 mm.; or the breadth to the length

as 1 : 3 ; it is a left wing with the upper surface exposed ; the veins are all very distinctly

impressed; excepting those of the internomedian area; which are obscure ; the interspaces

between the veins are vaulted alsO; so as to add to the impression of the veins themselves
;

but otherwise it is smooth excepting in the flatter internomedian area; where a delicate

and crowded cross-veining is faintly marked ; the basal third of the costal edge is gently

margined.

With the preceding species, this insect is peculiar for the basal attachment of the

internomedian branches. In its shape it resembles only Lith. sulcatum in this genus ; from
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this it differs in the simplicity of the branches^ which are very rarely furcate ; conse-

quently the venation is much more open^ and in this respect it approaches Lith, simplex^

with which, from its shape, it could not possibly be confounded.

The single specimen found was obtained by Mr. R. D. Lacoe with the preceding at Port

Griffith switch-back, near Pittston, Penn., in the roof shales of the E seam of coal (of Prof.

Lesley's table). Upper coal measures of Pennsylvania.

Lithomylacris simplex nov. sp. PL 5, ^g, 5.

Fore wing. The wing is long oval, tapering beyond the basal third, but very gradually,

the costal margin much arched next the base, the humeral lobe being large and well

rounded ; but along the most of its course the costal margin is very gently convex, almost

straight in the middle ; inner margin gently convex, the tip tapering but well rounded
;

the wing is much broader than in the other species of the genus^ The veins originate some-

what below the middle of the wing, and curve upward very slowly with a broad arcuation.

Mediastinal area occupying more than half the base of the wing, and on the costal margin

almost the entire extent of the wing, terminating only a little before the tip ; it is sep-

arated from the scapular area by a very gently and broadly arcuate limitation, and is filled

with very few veins (only three in the specimen seen), each of which forks once near or at

its base ; all are divergent and gently and broadly arcuate, the outer the least so, and all

fail to reach the margin. The scapular vein is very broadly arcuate, running down the

middle of the wing parallel to the costal margin, and, finally longitudinal, terminates just

beyond (i.e., below) the extreme tip of the wing ; it commences to divide while still arcu-"

cuate, just beyond the basal fourth of the wing, and emits at subequal distances apart four

simple, gently arcuate branches, having a similar direction to the outer mediastinal veins,

but if anything less longitudinal. The externomedian vein, arcuate as far as the division

of the scapular, is straight beyond this, parallel to and rather distant from the same, fork-

ing simply at the end of the middle third of the wing, and occupying only an inconsider-

able space on the border just below the tip of the wing. The internomedian vein is

similar to the preceding at the base, but becomes straight a little sooner and continues

straight to the tip, terminating about as far from the apex as the mediastinal vein ; it emits

a very short branch close to the tip, another a little beyond the middle of the wing, and

two others, which must have their origin much nearer the base, as in the other members
of the genus ; only the apical portion of the outer of them, however, can be traced on the

specimen. The anal furrow is distinct but not deeply impressed, is very regularly and

rather gently arcuate, and terminates just beyond the middle of the wing, affording a very

large anal area.

The wing is of medium size, measuring probably 24 mm. in length (the fragment is

22.6 mm. long) and 10 mm. in breadth at the middle, which is probably not quite so broad

as the middle of the basal half of the wing ; or the breadth is to the length as 1 : 2.4. It

is nearly perfect, a small portion of the tip only being lost, together with the whole anal

area ; it represents a left wing seen from the under surface, the veins being in relief; the

veins are prominent, but not remarkably so, and the anal furrow no more prominent than

they, if it is as prominent ; as in the preceding species, the branches of the internomedian

vein are not elevated ; indeed they cannot all be traced in the somew^hat worn specimen,

and the vein itself, as well as the externomedian, partakes in part of the obscurity ; this
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region also is flat^ wliile the interspaces of the scapular and mediastinal areas^ especially of

the former^ are broadly sulcate (i, e.^ arched on upper surface) but much less so than in tha

other species of the genus ; the surface seems to be completely smooth^ is of a carbonaceous

black in the specimen^ distinguishing it strikingly from the clay-colored matrix. The ex-

treme edge of the entire humeral lobe is marginate as far as the mediastinal veins.

The wing is peculiar for the very large proportion which the mediastinal and anal areas

occupy to the rest of the wing, and for the extreme simplicity of the neuration, in which

there is not a single forked branch outside the mediastinal area ; the veins are very distant

and the species is at once distinguished from the others of the genus by the much stouter

shape of the wing, which is much less, while they are much more than three times as long

as broad.

The single specimen discovered was obtained by Mr. Wm. Gurley, from the coal meas-

ures of Illinois, about six miles from Danville, and sent me by him for study. Lower coal

measures of Illinois.

Necymylacris nov. gen. (vixuq^ imXaxpiq,)

The mediastinal vein of the upper wing differs from the same vein in the other members

of this group, to judge at least from the most perfect specimen, in emitting from the outer-

most vein several branches at infrequent intervals, even to a long distance from the base

;

these branches may themselves be compound, so that a certain resemblance or approxima-

tion to Blattinariae may be seen ; but, in addition to these, there are the usual radiating

veins next the humeral lobe ; in the typical species, the only perfect specimen of the genus

known, the last vein terminates in the middle of the apical half of the wing, but in the

other it appears to be much shorter. The scapular vein, curved or bent before branching

(which it does near the end of the basal third of the wing) thereafter runs in a straight or

sinuous course to a little before the tip of the wing, emitting three or four veins which may
be multiple-branched or perfectly simple. The externomedian vein is forked a little before

the middle of the wing, and emits a number of forking branches, which, while they are longi-

tudinal in direction, are superior, so that the equal interspace between the externomedian

and internomedian veins is marked by oppositely diverging branches ; the externomedian

area occupies the entire or almost the entire apical border of the wing, so that it is of a

narrow wedge-shaped form. The internomedian area is apparently more extensive than

the anal,, the anal furrow terminating on the inner margin nearly opposite the termination

of the mediastinal area and having a rather oblique curving course ; the internomedian vein

emits five to ten branches, generally simple, occasionally forked at the base, and in one of

the species itself forks longitudinally not far beyond the middle, the upper fork dividing

near the tip and the lower emitting the apical branches ; these all run in a slightly curved

course more oblique than the anal furrow. The branches of the anal vein are numerous,

run more longitudinally, are more closely crowded toward the anal angle and fork feebly,

excepting the upper one which, though considerably curved, is well separated from the anal

furrow and emits several inferior branches.

Besides upper wings, the slight fragment of a part of one of the lower wings has in one

instance been found, in which the veins of the apical portion are thickly crowded, straight

and parallel, and fork feebly toward their tip.
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The genus differs from the two preceding by the smaller extent, both in breadth and

length, of the combined mediastinal and scapular areas ; from both also, but particularly

from Lithomylacris, in the great extent of the externomedian area. The species are of

large size, including the largest American forms, and are unknown to Europe.

Necymylacris lacoanum nov. sp. PL 5, fig. 12.

Fore wing. The form is indeterminable from the only fragment known, although it is

probably proportionally shorter than in Nee. heros-, the veins are all strongly curved at the

base. The mediastinal area is less extensive than in the other species of the genus, and

resembles the other genera of Mylacridae to a greater extent in a more radiate disposition

of the veins, at least four in number, of which the last has at least three rather distant and

apparently simple branches, the outermost originating at some distance beyond the first

division of the scapular and internomedian veins; probably the area does not extend

beyond the middle of the wing. The scapular vein has a rather strongly sinuous curve

and at least three straight and simple branches, of which the first, probably arising in the

middle of the basal half of the wing, is in direct continuation of the basal portion of the

vein, and thus separates the scapular from the mediastinal area by a straight line; the

branches are parallel to the outer of the mediastinal veins, and the area, which is certainly

broad, probably more than a third of the breadth of the wing, extends no doubt nearly to

the tip of the wing. The externomedian vein beyond its basal curve is straight, and first

divides beyond the last (preserved) branch of the scapular vein, or, probably, shortly

before the middle of the wing ; it emits at least two superior branches, the simple bases

only of which are preserved in the specimen, but, from the divergence of these, the area

probably occupies the entire apex of the wing. The internomedian vein is regularly and

very strongly arcuate, probably terminating at some distance before the tip, and emits four

equidistant, well-separated branches, one of which is deeply forked, the others simple, all

straight or gently arcuate and very long, the area occupying apparently more than half of

the wing. The anal furrow is scarcely more distinct than one of the veins, and is nearly

as straight as they, appearing to originate from the internomedian vein near the base of the

wing, and terminating probably a little before the middle of the wing ; the anal veins are

numerous, especially toward the basal angle, gently arcuate, simple or forked, the outer

one very much curved, distant from the others, and compound.

The wing is of medium size, the largest fragment measuring about 13 mm. long, and

the breadth of the two fragments when united nearly 12 mm.; probably the entire length

of the wing was about 25 mm., and the breadth to the length as 1 : 2. It is a left wing, of

which the upper surface is exposed, but is very fragmentary and shattered, no part of the

border, unless in the unimportant anal area, being preserved; probably nearly half of the

apex is gone, as well as a slight part of the base ; the veins are delicately impressed, but

distinct, excepting toward the costal border, and the surface flat, and, at least in the

internomedian and anal kreas, rather distinctly marked with very frequent transverse

wrinkles.

Hind wing. Protruding from beneath the front wing is a small fragment of a hind wing,

apparently the apical lower portion of that of the opposite side of the body; all that can

be made out are about a dozen straight equidistant parallel veins, about half of them
(mostly those nearer the apex of the wing) forking simply; their direction, as they lie on
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the stone^ is parallel to that of the scapular veins of the front wing. In distinction from
the veins of the front wing^ these are slightly elevated^ and the basal half of the fragment

has a glistening surface^ while that of the apical half is dead and shows exceedingly faint

traces of transverse wrinkling like the cross nenration of the front wing. If, as the direc-

tion of the veins leads us to suppose, the wing is that of the opposite side of the body^ and

has its natural position as closed, the hind wing of this insect must have been very broad,

broader indeed than the remains of any other palaeozoic cockroaches would lead us to

presume in them.

Notwithstanding the fragmentary nature of the fossil, it is plainly distinct from any

other known form. The structure of the mediastinal vein, although approximating to a

certain degree that of the Blattinariae, plainly shows it to belong to the Mylacridae, and is

indeed not very different from the same vein in Lithoin, angiLSticm^ while the very arcuate

form of the internomedian vein, combined with the great breadth of this area, separate it

at once from all the species of Mylacridae mentioned here. Its generic affinities with

Necymylacris are doubtful, and the material is insufficient for accurate determination of; all

the points which should be settled before reference to a distinct genus can be made, but

it agrees with that genus to a certain extent in several points in which it differs from other

Mylacridae, and especially in the mediastinal vein (although it is here very much simpler

than in Necym. Jieros— as indeed is the whole nenration) and in the anal area, whose extent

and the distribution of whose branches, and particularly the character of the compound

branch next the anal furrow, is very similar.

The single specimen known (numbered 2009) was found by Mr. R. D. Lacoe in the

lowest productive coal measures near Pittston, Penn., and by him sent me for examination.

Necymylacris heros nov. sp. PL 5, %. 9.

Pore wing. The wing is long and slender, very long obovate, nearly equal ; the costal

margin is very gently convex, nearly straight along the middle, the inner margin even less

convex, and the gently tapering apex rounded ; the veins originate from near the middle

of the base of the wing, and most of them curve upward a little for a short distance. The

mediastinal vein is at first directed toward the middle of the basal half of the costal

margin, but close to the base bends abruptly, and runs in nearly a direct line to the middle

of the outer half of the costal margin, separated therefore by a straight line from the

scapular area; next the humeral lobe, which is smooth, are two or three weak radiating

veins which spring from the base of the principal vein ; but most of the slowly narrowing

mediastinal area is filled with scarcely radiating branches which spring unequivocally from

the main vein beyond the base ; there are three such principal branches, all originating in

the basal third of the wing and compound, besides a simple apical branch near the tip

;

each of these compound branches, which are as nearly longitudinal as their position

allows, emits, generally at some distance from its base, two or three outer simple or

forked branches, so that the costal margin is filled with crowded veins. The scapular vein,

gently arcuate until it divides, near the middle of the basal half of the wing, is thereafter

straight, running down near the middle line of the wing and parallel to the costal margin

;

a little beyond the middle of the wing, however, it is deflected very slightly upward,

the change being scarcely perceptible, and terminates on the apical margin just before the
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extreme apex; it emits four branches at unequal distances apart, all of them nearly longi-

tudinal; the first being compound and dividing only at the middle of the wing/ the second

doubly forked^ and the third simply forked^ both at a long distance from the origin, while

the last, arising opposite the fork of the third, is simple. The externomedian vein is very

broadly sinuous^ being rather strongly arcuate at the base, then runs in a nearly straight

line a little divergent from the costal margin, and, finally, in the apical third of the wing,

becomes more longitudinal, and terminates just before the apical margin; it first divides

opposite the second branch of the scapular vein, or at the end of the basal two-fifths of the

wing, and emits at subequal intervals, the last a little beyond the middle third of the wing,

four superior longitudinal branches, the first of which runs down the middle line of the

wing, forks at a little before the end of the middle third of the wing, its upper fork again

dividing ; the second forks in the middle of its course, and the others are simple ; all are

closely crowded together, and occupy upon the border the lower part of the apical margin.

The internomedian vein follows nearly the direction of the preceding, being strongly

arcuate at the base, straight and considerably oblique in the second quarter of the wing,

beyond this subparallel to the costal margin ; at its change of direction, almost exactly in

the middle of the wing, it emits a branch, which runs close to the main stem, and, except-

ing for an apical shoot, emits all the regular branches beyond its origin ; including these

secondary branches there are about ten' simple slightly arcuate oblique veins, whose direc-

tion, especially that of the basal ones, is rather at variance, from their regular obliquity,

with that of the branches of all the other veins; the basal branches are more closely

approximated than the apical. The anal area being broadly tumid, the anal furrow is

very deeply impressed, and is very strongly arcuate on the basal half, nearly straight on

the apical half, and terminates a little before the middle of the wing; the anal vein next

the furrow is straight and nearly longitudinal at base, curved gently downward beyond, and

emits three or four arcuate distant branches; the other veins are very numerous and

crowded, generally simple^ nearly straight or arcuate^ in an opposite sense to the first, and

about as longitudinal as the mediastinal branches.

The wing is of extreme size, the largest of the American species, and only exceeded by

AnthracohL spectahilis of Europe ; it is 48 mm. long and 18 mm. broad, or the breadth is

to the length as 1 : 2.7; the specimen is almost absolutely perfect, and represents the under

surface of a right wing ; the principal veins and the main branches of the mediastinal
^

scapular, and externomedian areas before they fork are all distinctly pronounced ; the forks

of the same are delicately elevated, while the branches of the internomedian and anal areas

are very delicately impressed,— all as seen on the under surface; the surface is flat, except-

ing where the principal veins are most pronounced, and here the interspaces are a little

and broadly sulcate ; all the interspaces, even in the anal area, but especially those which

are sulcate, exhibit a minute tracery of nearly straight, very closely approximated, exces-

sively delicate, scarcely impressed cross lines; those of the anal area are not sufficiently

distinct in the plate.

This insect, from its extreme size alone, cannot possibly be confounded with any other

American species, nor from the peculiar distribution of the mediastinal branches, in longi-

tudinal bunches depending from the main vein, with any palaeozoic species. This peculi-

1 The plate represents the first offshoot of this first branch ion; it fi)rks near the tip or directly opposite the extremity

as simple, but this is inaccurate, and was overlooked in revis- of the first branch itself.
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arity of the mediastinal vein is of special interest as showing a certain afl&nity to the

Blattinariae, next which it is here placed
;
yet the distribution of the branches is never-

theless radiate^ and the form of the area triangular and not band-shaped^ according in this

respect wholly with the Mylacridae. It should be taken as the type of Necymylacris, for the

imperfection of the preceding species renders its alliance with this somewhat doubtful.

The single specimen^ which I owe to the kindness of Mr. I. P. Mansfield^ was obtained

by him at Cannelton^ Beaver Co., Penn., in a dark sandy shale immediately under the vein

of cannel coal known as vein C of Professor Lesley. Lower coal measures of Pennsylvania.

Blattinaeiae.

In the second group into which the palaeozoic cockroaches may be divided, the medi-

astinal vein is not constructed like the anal vein, but like the other veins of the winoc,

being composed of a main vein which extends at least half way to, usually some way
beyond, and sometimes quite to, the tip of the wing, emitting toward the costal border

several branches which are usually subequal, equidistant and parallel, often forking once in

some part of their course, the apical branches occasionally many-branched. The area

covered by this vein and its branches is thus band-shaped, and terminates beyond the

middle of the wing. The group occurs both in Europe and America, all of the European

and somewhat less than half of the American species falling therein. The wings as a

general rule are slenderer than those of most of the Mylacridae, the breadth being

contained in the length on an average more than two and a half times.

Etoblattina (eVoc, Blattina) nov. gen.

Blattina Auct (pars).

The mediastinal vein of the fore wings with its ])ranches covers a rather narrow and not

very extended area, being seldom more, seldom much less than one-fourth of the width of

the wing, and generally terminating apically from a little more than one-half to a little

less than two-thirds the distance toward the tip of the wing ; in one or two instances, as

particularly in E, leptophlebicaj it extends a little more than two-thirds the distance; the

area is usually of uniform width nearly to the tip, but it sometimes tapers throughout the

entire apical half, and in E. primaeva^ where the whole wing is very broad, it tapers with

unusual rapidity and throughout the greater part of the wing ; the principal vein emits

from five to ten simple or "forked, equidistant, oblique branches. The scapular vein gen-

erally terminates just before the tip of the wing, rarely at the tip itself, and occasionally is

decidedly removed from the tip, though not to a great distance ; it generally begins to fork

a little before the middle of the wing, occasionally at it, and rather more frequently only

one-third the distance from the base ; and the branches usually take on the mode of distri-

bution of those of the mediastinal vein, although the similarity is sometimes lost from the

greater breadth of the .area and the consequently greater length of the veins; in other

instances, and particularly in those in which the early branching of this vein is correlated

with more than an average length in the mediastinal area (as particularly in E, venusta)^

all similarity is lost, the division assuming more or less of an arborescent form, generally

accompanied by frequent ramifications ; as a general rule, however, more or less similarity

exists between the two areas, and in some (as in E. affinis, E. JDohrnii) the resemblance is
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very great ; the general course of the scapular vein is usually parallel to the costal margin,

but without partaking of its generally slight convexity ; beyond the immediate base of the

wing therefore its course is nearly straight, sometimes with a gentle sinuosity ; occasionally

it is conspicuously sinuous, as in U, labachensis^ so that the greatest breadth of the scapular

area is double that of the mediastinal
;
yet even here the general resemblance and trend of

the branches of the two veins may be perfectly kept. The externomedian vein is of

moderate importance, occupying always a portion, generally the whole, of the apex of the

wing, generally commencing to branch not far from the first divarication of the scapular

vein, but in this respect showing great variation ; its branches are not numerous, occasion-

ally reduced to two or three, and while longitudinal are yet always superior, so that the

equal sinuously curving space between the externomedian and internomedian veins is

always marked by divergent branches, very frequently arising exactly one opposite an-

other. The internomedian vein originates near the middle of the wing in about half of

the species (the first half of the species described below), somewhat above the middle in

the other half; usually it is pretty straight beyond the arched base, and does not terminate

so near the apex of the wing as does the scapular vein ; but not infrequently it reaches as

far as the scapular, or at any rate extends further than it otherwise would by curving

outward near the tip, and thus reaching to a greater distance ; there is therefore much

difference in the rapidity with which this area narrows, being very rapid in some (as in

JSI, riissoma)y very gradual in others (as in -£^. Lesqtiereuxii) ; its numerous veins are nearly

straight ; usually some of them are simple, and they have an obliquity about equal to those

of the mediastinal vein, although of course in an opposite sense. The anal furrow is

rather more lightly impressed than usual, arcuate and very oblique, generally terminating

on the inner margin at about two-fifths the distance from the base ; the veins of the anal

area are usually simple or forked near the base, very frequent, subparallel and subequi-

distant, generally less arcuate than the anal furrow ; in one species, M. mantidioides^ they

are very irregular.

Usually the upper wings are moderately slender^ from a little less than two and a half to

about two and three-quarter times as long as broad ; but a few of the species have wings

more than three times as long as broad, and the first two species differ from the others,

not only in their unusual breadth, being only a little more than twice as long as

broad, but also in other features, such as an unusual breadth (and in E. labachensis an

unusual length) of the mediastinal area, the narrowness of the externomedian area, and

the extreme longitudinality of its branches; as, however, the form of the wing often

appears to differ very considerably in species of the same genus in this group, there is not

sufficient ground for the separation of these species from the others even as a section, and

the more so as there are several other species, placed in the middle and at the other

extremity of the genus, which have quite as broad wings. The general average is scarcely

less than two and three-quarter times longer than broad, which is a trifle slenderer than

the average of the whole tribe ; and it is not a little curious that this is exactly the same

proportion as holds in the genus next to this most prolific in species, Gerablattina.

Besides the front wings, which constitute most of the fragments of this genus preserved?

there are two which show the hind wings also; one of these also has the thorax and

abdomen, and a third the thorax. The hind wings appear to resemble the front wings

closely, and not to be much larger, at least in one of the species ; the thorax in both

MEMOIRS BOST. BOO. NAT. HIST. VOL. III. 8
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is similar, being subtriangnlar, tapering anteriorly, but with rounded sides and a rounded
front. The abdomen in the single species where it occurs is extraordinarily slender, but

apparently not cylindrical, as would at first appear from Goldenberg's illustration.

This genus differs from Archimylacris in the greater conformity of the mediastinal and

scapular areas, the superior position of the- branches of the externomedian vein, and the

usually smaller extent of the scapular area; from Anthracoblattina, Gerablattina, and

Hermatoblattina by the greater brevity of the mediastinal area and the correlated greater

importance of the scapular area, as well as from the former by the superior position of the

veins of the externomedian vein, and from the latter by the superior position of the

branches of the scapular vein; from Progonoblattina it is readily separable by the unim-

portance of the externomedian area; Oryctoblattina differs from it in its excessive and

peculiar development of the mediastinal area with its inferior branches, and by the exces-

sive narrowness and length of the mediastinal area, as well indeed as by nearly every

other feature in the wing; while Petrablattina, with the extraordinary development of its

externomedian area, formed of longitudinally directed but yet superior branches, can be

confounded with no other.

This genus is by far the most numerous in species of all the carboniferous types, a third

of the species belonging to it ; it is, however, almost exclusively European, for only two

American species fall into it, one of these the first described from America ; this is not a

little curious, for the first known fossil cockroaches of the European coal measures also fall

into this genus.

Etoblattina primaeva. PL 3, fig. 7.

Blattina primaeva Gold., Sitzungsb. math-nat. CL k. akad. Wiss. Wien, ix, 38 ; — lb., Pa-

laeontogr., iv, 22, taf. 3, fig. 4; — lb., Foss. Ins. Saarbr., 6, taf. 1, fig. 4 ;
— lb., Jahresb.

Gymn. Saarbr., 16 ; — lb., Faun, saraep. foss., i, 16, taf 2, fig. 13 ;— lb., Faun, saraep.

foss., ii, 19, 51 ; — Gieb., Ins. Vorw., 316 ;
— Bronn, Leth. Geogn., 3 aufl., i, ii, 683,

tab. 9^, fig. 15^; — Heer, Viertelj. naturf Gesellsch. Ziirich, ix, 288 ;
— Koem., Leth.

geogn., tab. 47, fig. 18 ; — Gein., Geol. Steink. Deutschl., 149.

The front wing has a very regular ovate form, and is broader in proportion to its length

than any other species of Blattina, being only twice as long as broad ; beyond the expand-

ing base, the front margin is very gently convex, and the hind border, at first nearly

straight, tapers considerably in the apical half; the apex is very broadly rounded. The
veins originate in the middle of the wing, but all curve at first upward, and where the

middle ones assume a general longitudinal direction, the externomedian is considerably

above the middle. The mediastinal vein passes with a very slightly sinuate course to a

short distance beyond the middle of the front margin, emitting five or more simple or

simply forked oblique branches. Beyond the basal curve, the main stems of the scapular,

externo- and internomedian veins are longitudinal, nearly straight, and parallel ; the first

terminates in the upper and the last in the lower part of the tip, leaving only the central

part of the apical margin in the possession of the externomedian vein. The scapular vein

branches from its base and emits about five branches which are generally simply forked^,

and the last of which runs parallel to the extremity of the main stem. The externomedian

is forked before the middle of the wing, its branches approximate and simply or doubly
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forked. The internomedian is scarcely arcuate^ so that the area it covers narrows princi-

pally by the curvature of the margin ; the vein emits four or five simply or doubly forked

branches. The anal furrow is strongly arcuate on the basal;> straight on the apical half, and

terminates at the middle of the inner margin ; the anal veins, eight or nine in number, are

simple, parallel, and gently arcuate.

The single specimen of the wing known is blackish brown, perfect, excepting the

extreme tip, the costal border distinctly marginate ; the veins are distinctly pronounced,

and the interspaces filled with delicate transverse veins, running from the veins and not

meeting those of the opposite vein directly, but forming by their mode of union pentag-

onal, sometimes tetragonal, cells, which can be seen by the naked eye ; those toward the

apex of the wing being larger than the others. Length 39 mm., breadth 16 mm., or the

breadth to the length as 1 : 2.4.

Goldenberg compared this species, which is of large size and one of the largest of the

genus, with Etohh carhonaria^ but like the following species it is distinguished from other

Blattinariae by the unusual breadth of the wing as compared with the length ; and in this

respect this species is the more remarkable, being only twice as long as broad ; it is also

readily distinguished from the following by the rapid narrowing of the mediastinal area,

and by the brevity also of the same area.

Several specimens have been found in the Auerswald coal-seam in Gersweiler near

Saarbriicken, Germany. Upper carboniferous.

Etoblattina labachensis. PL 3, fig. 5.

Blaitina anaglyptica var. labachensis Gold., Yorw. Fauna Saarb., 16 ;
— lb., Faun, saraep.

foss., i, 16, taf 2, fig. 15 ;— lb., Faun, saraep. foss., ii, 19.

Blattina labachensis Gold., Faun, saraep. foss., ii, 51.

The front wing has a regular obovate form, a very little more than twice as long as

broad, the sides nearly parallel. Beyond the base, the costal border is broadly convex, the

inner border very nearly straight, the apex very regularly and broadly rounded. The

veins originate near the middle of the wing and have scarcely any basal curve. The

mediastinal vein is very long and scarcely sinuate, terminating beyond the middle of the

apical half of the costal border, which is unusual in this genus ; it emits a large number of

generally simple or forked oblique branches, and is itself so far from the border as to make

the area very broad, about one-third the breadth of the wing in the middle. The limit

between the scapular and externomedian areas cannot be certainly determined, either from

Goldenberg's illustration or description j but is probably, almost certainly, as marked in

our plate, where the latter is exceedingly narrow, as in the preceding species, occupying

the extreme tip ; both the principal stems are longitudinal and straight, and both probably

fork near the middle of the wing, to judge from the incomplete course of those given in

Goldenberg's illustration, and the branches sometimes fork singly, all the forks having a

longitudinal direction, parallel and .close to each other. The internomedian bends a little

from the longitudinal course of the other veins toward the inner border, while passing over

the anal area, but beyond that is nearly longitudinal, scarcely arcuate, terminating only a

little below the tip of "the wing, making the internomedian area, like the mediastinal, of

unusual length for a species of this genus, by which it seems to have some affinity to Gera-
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blattina; the area is also of unusual equality, occupying like the mediastinal about one-third

the breadth of the wing ; the main vein emits four or five branches, which may be simple

or forked, but all have a nearly similar oblique direction. The anal furrow is, apparently,

not especially distinct nor marked as an arcuate vein, but is nearly straight, terminating at

the middle of the inner margin, and, like the other anal veins, following the direction of

the internomedian veins ; as no mention is made of the innermost region of the wing by
Dr. Goldenberg, perhaps his illustration is faulty at this point, as indeed it would be rather

anomalous ; more probably the species would not be found to differ greatly in this respect

from the preceding.

This species has a brownish colour, and a delicate reticulation, formed on the same gen-

eral plan as that of the preceding species. It is of comparatively small size, being 20 mm.
long and 9 mm. broad, or the breadth to the length as 1 : 2.2.

It was at first considered a variety of Etohl. anaglyptica by Goldenberg, but afterwards

separated by him. He noticed at the outset the smaller size and broader shape, but it also

differs decidedly in general shape, in the far smaller extent of both the scapular and inter-

nomedian areas, the length of the mediastinal area, and the widely different distribution of

the veins in the internomedian area. The breadth of the wing separates the species at

once from all the other species of Etoblattina excepting the preceding, and it is also pecu-

liar, as remarked, for the great length of the mediastinal and internomedian areas, although

in the last point other species of Etoblattina equal it. It differs from the preceding species

by its much smaller size, its broader tip, and the small extent of the scapular area.

Several specimens have been found in the coal shales of the Labach coal seam near Saar-

louis, Germany. Upper carboniferous.

Etoblattina euglyptica. PI. 2, -^g, 16; pi. 4, fig. 7.

Blattina euglyptica Germ.^ Verst. Steink. Wettin, vii, 86-87, tab. 31, figs. 7% 7^ 8 ;
—

Gieb., Ins. Vorw., 315 ;
— Heer, Viertelj. naturf. Gesellsch. Zurich, ix, 287; — Gold.,

Fauna saraep. foss., ii, 19.

Compare also the synonomy of JEtohL Dohrnii^ Gerahl. prodiicta^ and G. weissiana.

The front wing is long and slender, having a very regular and rather strongly arcuate

costal margin and a straight inner margin ; the tip in the specimens known is broken, but

there is no reason to suppose it to have been other than regularly rounded. The veins

originate in the middle of the base, but immediately curve upward, so that the mediastinal

area is narrow and equal, occupying about one quarter of the width of the basal half of

the narrow wing, the main vein reaching somewhat beyond the middle of the wing, and

emitting about nine oblique, simple branches. The scapular vein, curving somewhat

strongly near the base, is beyond it nearly straight, rather distant from the mediastinal,

and terminates at some distance short of the tip, commencing to divide at some distance

before the middle of the wing, and emitting three or four long branches, which fork midway

in their course, and are somewhat more longitudinal than the mediastinal branches. The

externomedian vein is very similar to the preceding, and approximates it rather than the

internomedian vein, while its course assumes the curve of the latter ; it begins to divide at

the middle of the wing, and emits three or four strongly divergent but nearly longitudinal

branches, which fork again and occupy with these forks the entire apex of the wing, en-
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croaching a little upon the costal and especially upon the inner margin. The internomedian

vein is somewhat arcuate at the base^ curving upward to above the middle of the wing, but

afterwards extends to the inner margin in a nearly straight, arcuate course^ terminating

probably at some distance beyond the middle of the apical half of the wing, and emitting

six or seven simple^ oblique, straight, parallel and rather distant branches. The anal fur-

row is distinct, sharply arcuate, and terminates near the middle of the basal third of the

wing, the four or more rather distant simple anal veins being subparallel to it but less

curved.

Two specimens were described by Germar, both plainly belonging to the same species,^

which is a large one, the wings measuring 10.5 mm. in breadth, and the longest fragment

31 mm. in length ; the entire length was probably 33 mm., and the breadth to the length

as 1 : 3.14. The specimens subsequently referred to this species by Goldenberg not only

do not belong to it, but are referable to several distinct species (cf. Etohl. Dohrniiy

Gerahl, producta^ and Gerabh weissiana).

Hind wing. One of the specimens figured by Germar has, besides the larger part of the

left fore wing, broken fragments of the two hind wings, one of which, the left, we have

reproduced on pi. 4, fig. 7. These show that the neuration of the hind wing was very sim-

ilar indeed to that of the front wing. The mediastinal vein extended further toward the

tip, but was somewhat similarly formed. The scapular vein had the same general arrange-

ment and proportional extent. The same is true of the externomedian vein, excepting that

the branches appear to be inferior instead of superior ; but of the rest of the wing nothing

can be d termined ; the interspaces throughout are of the same width. From the distribu-

tion of the veins it would appear as if the anal field were plicated, and this Germar asserts,

but the fractured condition of the fossil does not allow of certainty, so far as the illustra-

tions show.

It would appear from Germar's figure that there is some difference in the venation of

the two wings ; the mediastinal area appears much longer, for instance, in the right than

in the left wing. On the right wing an additional principal vein, the marginal, extends

down, next the costal margin, as far as the middle of the wing, but this portion is broken

from the left wing.

This species is one of the largest of the slender forms of Etoblattina, the front wing

having at the same time a more equal width than usual. In this particular it differs from

the preceding species conspicuously ; from Etohl, q^ms, to which it appears to be most

nearly allied, it differs in its very much greater size and in the more distant neuration.

From MohL Dohrnii^ which was referred to the same species by Goldenberg, it differs in

the course of the mediastinal vein, which is parallel to the costal margin
;
probably also by

the smaller extent of the internomedian area apically ; and by the form of the wing, which

has a more strongly convex costal margin, and especially an arcuate base which bends the

roots of all the veins downward, instead of leaving them straight as in the latter species
;

it is also a little larger.

The two specimens come from Wettin, Germany. Upper carboniferous.

1 Giebel says that tlie two fore wings figured by Germar stood when perfect wings are discovered'*; but the differ-

" show some differences, whose meaning will only be under- ences are so very slight that they cannot have specific value.
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Etoblattina affinis. PI. 2, fig. 2.

Blattina affiinis Gold., Neues Jalirb. f. mineral., 1869, 159, taf. 3, fig. 3;— lb., Faun,

saraep. foss., ii, 19.

The front wing is long and slender, straight and a little tapering beyond the base ; both

costal and inner margin are nearly straight almost to the tip, which is well rounded. The

veins originate a little above the middle of the wing, and curve a little upward in passing

from the base. The mediastinal vein is arcuate, subparallel to the costal margin and rather

close to it ; the area occupies one-fourth the breadth of the wing, and terminates at some

distance beyond the middle of the wing, emitting a large number of oblique, generally

simple, approximate branches. The scapular vein is also arcuate but much more gently,

rather distant from the mediastinal before branching, and terminates just before the ex-

treme tip of the wing ; it commences to divide near the middle of the wing, and emits

about five long, straight, simple or simply forked branches, closely approximate, and pre-

serving very nearly the direction of those of the mediastinal area. The externomedian

vein has a course very similar to that of the preceding vein, commencing to divide at

nearly the same point, and emitting three or more compound or irregularly forking, closely

approximate, longitudinal veins, occupying at their extremity a narrow area at the apex

and the extremity of the inner margin of the wing. The internomedian vein is gently

arcuate, having a nearly straight course from scarcely above the middle of the base of the

wing nearly to the end of the inner margin, emitting a large number of slightly sinuate,

subparallel, simple or simply forked branches, oblique toward the base of the wing, and

gradually more longitudinal toward the apex. Anal area unknown.

The single specimen known is perfectly preserved, with the exception of the minor veins

near the base of the wings and the anal furrow ; it is a small species, being only 17 mm.
long, and 5 mm. broad, and the breadth to the length as 1 : 3.4.

This species is one of the slenderest of the smaller species of Etoblattina, and is peculiar

for the straightness and gently tapering form of the front wing ; in its form it most resem-

bles .fi'to6 Z. leptophlehica^ from which it differs a good deal in neuration, and especially in

the lesser breadth of the scapular area and the less crowded disposition of the veins.

Goldenberg considered it as coming between this species and Stohl, anaglypticay hut its

much closer affinity to Etohhflahellata must be conceded; from this species it differs par-

ticularly in its straight costal edge and its longer mediastinal area ; it is also a slenderer

species. From the species which precedes it it is sufficiently separated by its very much
smaller size, as also by the straight costal margin.

One specimen. Lobejlin, Germany. Upper carboniferous.

Etoblattina flabellata. PI. 2, ^g. 4.

Blattina flahellata Germ., Miinst. Beitr. z. Petref., v, 92, tab. 13, fig. .4% 4^;— Gieb.,

Deutschl. Petref., 637;— Heer, Viertelj. Naturf. Gesellsch. Zurich, ix, 287;— Gold.,

Faun, saraep. foss., ii, 19. (Not BL flahellata Germ., Verst. Steink. Wettin.)

Blattina anthracophila E. Gein., Neues Jahrb. f. Mineral., 1873, 694, taf 3, fig. 2;—
lb., Verst. unt. Dyas Weiss., 4, taf., fig. 2. (Not Bl. a7ithracophila Germ.)

Compare also synonymy under GerahL Munsteri,
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The front wing is long and slender, of only slightly unequal breadth, the costal border

being gently convex and the inner border nearly straight until near the tip, while the tip

itself is well rounded. The veins originate considerably above the middle of the base, and

curve somewhat so as to be subparallel at first to the costal margin. The mediastinal vein

is parallel to and not distant from the costal border, the area being less than one fourth

the width of the wing, and terminates at or a little beyond the middle of the wing, emit-

ting a considerable number of oblique, usually simple branches. The scapular vein is some-

what distant from the preceding and also runs very nearly parallel to the costal margin,

along the base of the anterior third of the wing, terminating just before the tip of the

wing; it commences to branch just as the mediastinal commences to bend toward the

costal margin, and has four or five, generally simply forked, occasionally simple, branches,

which have a direction very similar to that of the mediastinal branches, although much
longer than they. The externomedian vein is rather strongly sinuate, commences to branch

directly opposite the first dividing of the scapular vein, and emits at rather large angles

four or five branches, which are usually forked once, but, in two of the specimens known, one

of the forks of the second branch again divides ; the branches occupy on the margin the

entire apex of the wing, the main vein following very closely the course of the succeeding

vein. The internomedian vein is also strongly arcuate, and beyond the middle of the wing

assumes a more longitudinal course than before, extending the area very nearly to the ex-

tremity of the inner margin ; toward the base this area, with the anal, occupies more than

half the breadth of the wing, but it narrows rapidly beyond, and the vein emits a number

of branches, the basal half of,which are simple, straight, oblique, and comparatively distant,

while the apical half of the same are simple or simply forked and considerably more longi-

tudinal. The anal furrow is distinct, very strongly and regularly arcuate, and terminates

at the end of the basal third of the wing ; the anal veins are few, simple, similarly arcuate

and parallel.

The species is a comparatively small one, the front wing measuring 15-17 mm. in length

and 6-6.5 mm. in breadth, the breadth to the length being as 1 : 2.56. Geinitz describes his

specimens as supplied with delicate cross-veins.

Germar described two species under this name, w^hich I have of course retained for that

bearing the earliest date, described in Miinster's Beitrage. The other, described by Germar

in his Carboniferous fossils of Wettin, is redescribed further on under the name of GerahL

Munsteri^ where also the points of departure will be noted. Dr. E. Geinitz, in his fossils of

Weissig, has figured the present species with brief remarks, comparing it to Germar's .BZ.

anthracophila^ and giving it that name in the explanation of the plate where it is figured

;

the points of resemblance pointed out by Dr. Geinitz are the simple character of the basal

branches of the internomedian vein, the sudden assumption of a longitudinal direction of

the same vein beyond the middle of the wing, and the simple character of the anal veins.

With Etohl. jlabellata\xQ says it does not agree on account of the structure of the medias-

tinal area ; but it is evident from this remark that he has compared it, not with the true

Etohh Jlahellata^ but with Gerabl, Milnsteri^ and that his comparison is, therefore, in great

measure justifiable. In all the points of his comparison with Etohl, anthracophila^ how-

veer, it agrees even better with the true Etohh flahellata^ with which it also agrees in the

distribution of the externomedian branches and in size, points in which it is at variance

with Etohl, anthracophila. Had Dr. Geinitz compared his specimen with the illustrations
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of Germar's species as given in Miinster's Beitrage^ he would certainly have come to a dif-

ferent conclusion.

As indicated above, the species is very closely allied to Etohl, anthracophila^ from which

it differs in the points mentioned, as well as in the greater narrowness of the mediastinal

area, and in the less arborescent branching of the extremity of the internomedian area.

From Etohh affinis^ with which it agrees in size, it differs in its rather shorter mediastinal

area, the wider interspaces of the externomedian area, and in the shape of the wing, the

costal margin of which is more convex and the whole wing not so slender.

Germar's single specimen came from Wettin, Germany. Upper carboniferous. The two

specimens described by Geinitz, from the lower dyas of Weissig.

Etoblattina anthracophila. PI. 2, fig. 1.

Blattina anthracopMla Germ., Miinst. Beitr. z. Petref., v, 92-93, tab. 13, fig. 3 ;— lb.,

Verst. Steink. Wettin, 84 (" ? =: Bl anaglyptica ") ;— Gieb., Deutschl. Petref., 637 ;
—

Heer, Viertelj. naturf. Gesellsch. Zurich, ix, 287 {'' z=z BL anaglyptica ").

Compare the synonymy of EiohLflahellata,

The front wing is of medium size, rather slender and regularly tapering, both costal and

inner margin very gently convex, the tip broken in the only specimen known, but probably

rather contracted and well rounded. The base of the veins is not preserved. The medias-

tinal vein terminates a very little beyond the middle of the wing, and the branches, the

apical ones at least, are tolerably distant, simple, and a little curved ; the area is rather

broad, occupying in the middle more than a quarter of the breadth of the wing, and nar-

rowing throughout nearly the whole of the apical half; the basal half or more unknown.

The scapular vein is very closely approximated to the mediastinal, begins to divide before

the middle of the wing, or opposite the last branch of the mediastinal, and has an arcuate

course beyond this, the convexity downward, and terminates a little before the ajoex of the

wing ; the branches are about six in number, having a direction parallel to those of the

mediastinal vein, simple or forked (in the specimen cited, the first two are forked, the oth-

ers simple), and the branched portion of the area occupies about one-third of the breadth

of the wing. The externomedian vein is broadly sinuous, its curve in the fragment pre-

served, and the location of the other veins, indicating that it cuirved rather strongly at

base ; it commences to branch with the scapular vein and emits two or more very long

branches, the first of which is compound and the second simple in the specimen 5 the vein

occupies a long and very narrow area in the middle of the wing, and on the margin the

entire tip and a portion of the extremity of the inner border. The internomedian vein is

also sinuous, being at first probably arcuate, then straight and very gradually approaching

the inner margin, until a short distance beyond the middle of the wing, when it assumes a

longitudinal direction, and finally curves downward to the border in the middle of the api-

cal fourth of the wing; it throws off -a considerable number of veins, those emitted before

it assumes a longitudinal direction being straight, oblique, simple and rather distant, those

beyond being simple and compound, and rather closely approximated. The anal furrow is

rather strongly and regularly arcuate, terminating at about the end of the basal third of

the wing ; the anal veins, about six in number, are simple and subparallel to the furrow.
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The species is of medium size^ the fragment of the single front wing which is preserved

measuring 24 mm. ; the length of the wing is probably about 25 or 26 mm. ; the breadth

is 9.5 mm. in the middle^ making the length to the breadth as 1 : 2.7, but the breadth is

probably a little greater toward the base.

After describing this insect in Miinster's Beitrage^ Germar concluded that it was probably

the same as his Bh anaglyptica^ described in the same place^ and subsequent authors have

accepted this assumption^ apparently without any special examination of the matter^ with

the exception of Dr. E. Geinitz, who has referred to this species a wing described by him

from Weissig. Etobl, anthracophila^ however^ differs from Etobl, anaglyptica in several

important points : the mediastinal area is a little shorter ; the branching of the scapular

vein more closely resembles that of the mediastinal^ originates farther towards the middle^

and is less arborescent^, and the distribution of the externomedian branches is less regular

;

besides this the shape of the wing, and especially the curve of the costal border, is very

different. The wing referred by Geinitz to Etohh anthracopMla is, however, to be consid-

ered as belonging to EtobL flabellata and not to this species, for the reasons mentioned in

the remarks here appended to the description of Etohl, fiabeUata, Our present species is

indeed closely allied to the last named, but maybe separated from it by the greater breadth

of the mediastinal area, the approximation of the scapular to the internomedian vein, the

greater narrowness of the scapular area, the greater marginal extension of the externome-

dian area, and the more arborescent branching of the internomedian veins in the outer half

of the wing; it is also considerably longer. It is also somewhat larger than Etobh weis-

sigensiSy which stands very close to it, and differs also by the tapering form of the wing,

the larger marginal area of the externomedian area, and in the branching of the veins of

the same area; this is both less regular and commences much further toward the base of

the wing ; at the same time the vein itself is much less sinuous than in EtohL weissigensis.

The single specimen known comes from Wettin, Germany. Upper carboniferous.

Etoblattina weissigensis. PI. 6, fig. 5.

Blattina weissigensis E. Gein., Neues Jahrb. f. Mineral., 1873, 692-94, taf. 3, fig. 1 ; — Ib.^

Verstein. unt. Dyas Weiss., 2-4, taf, fig. 1 ;— lb., Neues Jahrb. f. Mineral., 1875, 6
;

— lb., Neue Aufschl. Dyas v. Weiss., 6.

The front wing is long, slender and equal, the costal margin rather gently and very reg-

ularly convex, the inner margin straight with a very slight and very broad median excision,

the apex well rounded, and almost produced. The veins originate from the middle line of

the wing, and curve rather gently upward before assuming a nearly longitudinal direction.

The mediastinal is parallel to the costal margin, curving rapidly to meet it a little beyond

the middle of the wing ; the area occupies nearly a third of the breadth of the wing, and

possesses comparatively few and very distant oblique branches, most of them rather deeply

forked. The mediastinal vein is in close contiguity to the mediastinal, is also parallel or

subparallel to the costal margin, and beginning to branch where the mediastinal begins to

curve toward the margin, emits a considerable number (about seven) of rather crowded

branches, most of which are simple, gently arcuate or sinuous,' and while less oblique than

those of the mediastinal area, are similar in distribution ; in the single specimen known the

first of the branches is compound, the rest .simple ; the vein terminates just before the tip.

Beyond the basal curve the externomedian vein is straight until it branches, a little beyond
MEMOIRS BOST. SOC. NAT. HIST. VOL. III.
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the middle of the wing ; beyond this it emits two or three sometimes forking branches,

which are longitudinal a.nd nearly approximated, so that the marginal extent of the area is

very slight, occupying only the very tip of the wing. The internomedian vein, running con-

tiguous with the preceding in the basal curve, parts rather rapidly from it, being directed

at first toward the middle of the outer half of the inner border in a nearly straight course,

until opposite the branching of the externomedian vein, when it assumes a slightly arcuate,

longitudinal direction, and terminates just behind the tip of the wing ; in the middle of the

wing it is therefore very distant from the externomedian vein, which it afterwards rapidly

approaches ; in the basal portion, the distribution of the veins is very similar to that of the

scapular area, but they are distant ; beyond they are more frequent and arborescent, the

branch originating at the point of change in the main vein, emitting a compound branch-

let, which repeats the distribution of the branches of the main vein beyond it. The anal

furrow is distinct, strongly arcuate, somewhat bent in the middle, rather distant from the

internomedian vein and its first branch, and terminates at the end of the basal third of the

wing ; the anal veins are frequent, simple, arcuate and parallel to the furrow.

The wing is of rather small size, being 19 mm. long, and 6 mm. broad, or the breadth to

*the length as 1 : 3.17 ; the veins of the middle of the wing are very sharply defined, and

the surface is delicately granulate.

Dr. Geinitz compares this species with EtohL anaglyptica and Etohl, leptophlebica^ and

in a secondary way with Bh affinis. It is indeed related somewhat closely to these species,

and especially to the first named, and in form resembles best, though not very well, the

two last named ; but in essential features it has closer affinities with Etobl. anthracopliila^

which is somewhat larger than it, and is otherwise distinct from it by its general form and

by the distribution of the branches of the externomedian vein, which divides much nearer

the base, and occupies a larger marginal area than in EtohL anthracophila ; the branches

of the basal portion of the internomedian vein are also much closer together in the same

species.

The single specimen described by Geinitz came from Weissig, Saxony. Lower Dyas.

Etoblattina Dohrnii. PI. 2, fig. 5.

Blattina euglyptica pars Gold., Neues Jahrb. f Mineral., 1869, 162-63, taf. 3, fig. 8 (nee 9).

Not Bl, euglyptica Germ.

Compare also synonomy of Gerabh prodiicta.

The front wing is of a very regular shape, the tip being well rounded, and the upper

and lower halves almost exactly alike in form, the costal and inner borders gently convex

;

the wing is largest in the middle, scarcely tapers toward the base, but more rapidly toward

the tip, and especially near the apex. The veins originate together considerably above the

middle of the wing, and have scarcely any, if any, basal curve. The mediastinal vein is

straight, and terminates a little short of the extremity of the middle third of the wing,

and emits, mostly from near its origin, half a dozen very long and unusually longitudinal

simple veins ; next the base the area occupies nearly one-third the breadth of the wing,

and it tapers very gradually on its apical half. The scapular vein is also nearly straight,

curved upward toward the costal margin only near the tip, and terminates just before the

apex of the wing ; it runs parallel to the costal margin along the middle of the anterior
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two-thirds of tlie wing, commences to divide before the middle of the wing^ and emits only-

two or three simple or forked branches^ having the course of the epical branches of the

preceding vein. The externomedian vein takes a straight course nearly down the middle

line of the wing^ does not divide until past the centre^ and then emits two or three com-

pound or forking branches, which spread at a considerable angle and occupy the entire

apex of the wing. The internomedian vein, scarcely arcuate throughout most of its

course, and slightly more longitudinal toward the extreme tip, terminates on the inner

margin just before the apex, opposite the extremity of the scapular vein, and emits only a

few rather distant straight or occasionally forked branches.-^ The anal furrow is not very

strongly arcuate, and terminates at about the end of the basal two-fifths of the wing ; the

anal veins, about five in number, are rather distant, similarly or less arcuate, mostly simple,

or when forked, but slightly so.

The wing is of medium size, measuring about 26 mm. in length, and 10.5 mm. in

breadth ; or the breadth to the length is as 1 : 2.5.

The wing is peculiar for its symmetry of form, and the straightness and longitudinality

of the veins, and particularly for the very longitudinal direction and basal attachment of the

veins of the mediastinal area. It is not very closely allied to any species ; from the true

Etobl, euglyptica^ which Dr. Goldenberg considered it to be, it differs in form and size, and

in the branches of the mediastinal area ; from Gerabl. prodiicta^ which Goldenberg placed

in the same species, it differs in the brevity of the mediastinal area and the nature of the

branches in the same, in the origin of the division of the externomedian vein, and in the

gradual narrowing of the internomedian area. It is perhaps most nearly allied to Etobl,

weissigensis and JEtohL anthracophila ; from the former it is sufficiently distinguished by its

form, as well as by the distribution of the apical branches of the internomedian area, and

the great length of the branches of the mediastinal vein ; from the latter by the nearly

uniform breadth of the wing and the same peculiarities of neuration. I have placed the

American Etohh Lesqicereuxii beside it, but it is not very nearly related, the branches of

the mediastinal and also of the anal area being very different, while the whole wing in

Etobl, Lesqicereuxii is larger and much less bilaterally symmetrical.

A single specimen is known, and was found at Wettin, Germany. Upper carboniferous.

Btoblattina Lesquereuxii nov. sp. PI. 6, figs. 3, 4, (See also figure in text below.)

Front wing. This is long and slender, the costal margin very uniformly and consider-

ably convex, the inner margin straight or scarcely convex, the whole wing nearly equal,

the apical fifth tapering, the tip well rounded. The veins originate at about the middle line

of the wing, the mediastinal and the united anal and internomedian in rather prominent

ridges, the scapular and externomedian in a furrow between them ; all together curve

upward at first before assuming a more longitudinal direction, so that at the parting of the

anal and internomedian veins, the anal area has more than half the width of the wing.

The mediastinal vein runs subparallel to the costal margin, but continually and very grad-

ually approaches it, much as in Etohl. Dohrnii^ striking it at an unusually slight angle at a^^

point a little beyond the middle of the wing ; it emits about nine equidistant, and rather

1 In my plate the anal fiirrow is incorrectly represented as one is the anal furrow, so that there is one less vein in the

being a forked vein ; in reality the vein following the forked internomedian area than is represented.



68 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

distant^ simple^ curving branches (the basal ones not represented on the plate); of which

the basal ones are oblique while those beyond grow more and more longitudinal. The
scapular vein runs very nearly parallel to the costal margin^ most nearly approaching it

where it first divides^ a little beyond the end of the basal third of the wing, and then^

passing in an arcuate course opposed to the curve of the costal margin^ reaches the latter

just before the apex of the wing ; it emits about four branches^ the terminal one sim-

ple, the others forked and the second even trebly, the general direction of all being less

longitudinal than the apical branches of the mediastinal vein ; at the widest the scapular

area is two-fifths the breadth of the wing. Beyond the basal curve the externomedian

vein is straight until it divides, at some distance beyond the middle of the wing, and up

to this point it is unusually distant from the scapular vein on the one side and the inter-

nomedian on the other ; at its division, that is, at the origin of its first branch, it turns

abruptly but slightly downward, and runs subparallel to the apical portion of the costal

border ; its first branch is doubly forked, the offshoots inferior and thrown off

at nearly equal distances from the origin to the tip of the branch ; the two

other branches of this vein are simple, longitudinal and nearly straight, the last

arising before the end of the middle third of the wing, and the middle one mid-

way between the first and third ; all together occupy the entire tip of the wing

;

the origin of the middle branch being incorrectly given in our plate, a cor-

rected figure of the apical half of the internomedian vein is here inserted.

The internomedian vein is straight from a little beyond its separation from

the anal to its last branch, and is thence feebly arcuate in a slightly more

longitudinal course, terminating a little farther from the tip than the scapu^lar

vein ; it emits four simple or forked, very distant, slightly arcuate branches
;

EtoUattina^ in the Specimen upon which the description is based, the two middle branches

are simple, the others forked. The anal furrow is very distinct, especially on

the basal half, rather strongly and pretty uniformly arcuate, terminating at the basal

two-fifths of the wing ; the anal veins are numerous, being six or seven in number, and

generally forked, often very deeply, and excepting the extreme short ones, are gently

arcuate in the same sense as the furrow.

The wing is of medium size, being 25 mm. long, and 9 mm. broad, or the length to the

breadth- as 1 : 2.78.

It appears to present the under surface of a left wing, as the anal furrow is in relief.

The principal veins and branches are also in delicate relief and distinct, excepting the anal

veins. The surface of the wing is glistening and, excepting on the apical third, flat

;

toward the apex, and especially on the apical fifth, the interspaces are broadly furrowed,

leaving the veins in sharp relief. In this part of the wing also, and indeed over nearly the

whole surface, but less distinctly than here, the interspaces are broken by a delicate

tracery of minute, irregular, pentagonal or rhomboidal cells, changing toward the base

to a series of closely approximate^ obscure, transverse lines^ at right angles to the neigh-

boring veins, and often forking feebly.

In the extent and distribution of the branches of the scapular and externomedian veins,

as well as somewhat in the form of the wing, this species resembles JS^to6?. weissigensis^ but it

differs very much from it in the nature of the mediastinal vein, besides being a much larger

insect. It agrees best with Etohl. Dohrnii in size and in the general limitation of the
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various areas, but the shape of the wing differs considerably, and the branches of the medi- -

astinal vein arise at equal distances all along the principal vein ; the anal area too is larger

and more crowded with veins. From Etohh anaglyptica^ to which it is closely allied, it may
be distinguished by the brevity, slenderness, and diminishing extent of the mediastinal area,

as well as in the later division and more longitudinal direction of the externomedian vein.

In the characteristics of the mediastinal and scapular areas and their relations to each other

it resembles both Etohh qffinis and Etohh flahellata^ but it differs from both in the more

apical division and different distribution of the externomedian branches. Finally it is read-

ily distinguishable from the other American species of this genus, Etohl, ventcsia^ in the

nature of the mediastinal area, and the less arborescent distribution of the branches of the

scapular vein.

The single specimen known was obtained by Mr. R. D. Lacoe ; it is preserved on a

piece of carbonaceous shale picked up near Pittston, Penn., in a pile of culm, and is con-

sidered by him as doubtless coming from the roof shales of the D seam of anthracite (of

Prof. Lesley's classification). Middle carboniferous.

Etoblattina anaglyptica. PL 2, %. 15.

Blattina anaglyptica Germ., Mtinst. Beitr. z. Petref, v. 92, taf. 13, fig. 2;— lb., Verst.

Steink. Wettin, vii, 84, tab. 31, %.4;— Gieb., Deutschl. Petref , 637;— lb., Ins. Vorw.,

314-15;— Heer, Viertelj . naturf. Gesellsch. Zurich, ix, 287;— Gold., Faun, saraep.

foss., ii, 19.

Compare also the synonymy ot Etohl. anthracophila and E. lahachensis.

The front wing is long and tolerably slender, the costal border strongly arched, while

the inner border is straight; the tip is broken, but is probably well rounded. The veins

originate at some distance above the base, and probably curve upward a little ^ at first.

The mediastinal area is very narrow, occupying not more than one-quarter the breadth of

the wing, the vein running subparallel to the margin and terminating beyond the basal

three-fifths of the wing ; it emits a large number of rather closely approximated oblique

branches, mostly simple, occasionally forked. The scapular vein is somewhat distant from

the mediastinal, and has a broadly sinuate course, terminating shortly before the apex of

the wing ; in the middle of the wing the area occupies considerably more than one-third of

its entire breadth, and, commencing to branch as far back as the end of the basal third of

the wing, it emits three or four, mostly forked, sometimes doubly forked branches, having a

direction very closely parallel to the branches of the mediastinal vein. The externomedian

vein, beyond its basal curve, is very nearly straight, and terminates at the extremity of

the inner margin, so that just the whole apex of the wing is occupied by the externo-

median area ; it commences to branch at some distance beyond the preceding vein, but

still much before the middle of the wing, and emits three longitudinal branches, each of

which forks nearly opposite the origin of the terminal branch of the scapular vein, and

most of the forks again divide halfway to the tip, the whole being very regularly disposed.

The internomedian vein follows the straight course of the externomedian to a short dis-

tance beyond the middle of the wing, the area thus rapidly narrowing, and then takes a

1 This does not appear so well in our plate as in the representation by Germar in his Wettin fossils.
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longitudinal course^ reaching the margin only far toward the apex ; before this turn in its

direction^ the vein emits three or four straight branches; most of which are simple^ but the

last one emits on the outer side a compound branch somewhat similar to the arborescent

division of the main stem at its bend, which fills the apical half or more of the area with

dichotomizing veins. The anal furrow is distinct, strongly and regularly arcuate, termi-

nating near the end of the basal third of the wing ; on account of the anterior origin of

the main veins at the base of the wings, the anal area is nearly as broad as it is long, and

the anal veins, which are numerous and approximate, are arcuate, parallel, and mostly

simple.

The wing is of medium size, being probably 26 mm. long (the fragment preserved has a

length of 25 mm.), and is 10 mm. broad ; or the breadth is to the length as 1 : 2.5. The

representation on my plate gives it a very little too small, and especially too short.

Germar subsequently placed his BL cmthracophila with this species, but wrongly, as I

have endeavored to show in my remarks under that species. Goldenberg at one time consid-

ered Hermatobh labachensis as a variety of this, but afterwards more correctly removed it

from that category ; for the principal distinction in this case also, see the remarks under that

species. We have placed it between the two American species of this genus, not because

it seemed most closely allied to them, but because their place in the series appeared to lie

here. EtohL anaglyptica^ however, seems to be very closely related to Etohl. veniista in

most of its features, but is smaller than it, has a proportionally smaller scapular field and a

considerably larger externomedian field ; the distribution of the apical branches of the in-

ternomedian vein is also more complex in this species than in EtobL vemista] from Etohl,

Lesquereiixii it is at once separable by the form of the wing and the greater breadth and

extent of the mediastinal area. Among European species it is perhaps most nearly allied

to EtohL mantidioides and Etohl. carhonaria^ but differs from both of them in much the

same particulars as from EtohL veniista-^ it is also larger than they, and especially than

Etohl, mantidioides.

The single specimen comes from Wettin, Germany. Upper carboniferous.

Etoblattina venusta. PI. 6, fig. 12.

Blattina venusta Lesq., Owen, 2d Kep. Geol. Ark., 314, pi. 5, fig. 11;— Heer, Viertelj.

naturf Gesellsch. Zurich, ix, 287;— Scudd., Geol. Mag., v, 176-77;— Gold., Faun,

saraep. foss., ii, 19.

Front wing. The wing has an oblong subovate form, apparently resembling that of

Etohl, carhonaria^ so far as can be judged from the rather imperfect fragment which repre-

sents the American species; the costal margin, however, is nearly perfect, and is very

regularly and considerably convex— more convex, perhaps, than in any other species of

Etoblattina. Although the base of the single known specimen is broken, the veins by their

curve appear to have arisen near the middle line of the wing, and to have been well arched

in running from the base. The mediastinal vein runs subparallel to the costal margin,

gradually approaching it in its apical half, and at last rather suddenly impinging on it, at

about the end of the middle fifth of the wing; it emits an excessive number (sixteen or

more) of mostly arcuate, simple or forked veins, closely crowded and subparallel, at base

nearly transverse, at tip very oblique; in its middle the area is nearly one-fourth the width
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of the wing. The scapular vein runs subparallel to the costal border and rather distant

from it, but does not have a regular curve, for it divides not far from the end of the basal

third of the wing, and turns from the original course as much as does the branch; it

appears, therefore, to be formed of two stems, and each of these emits in a similar

manner three branches, the first two forked, the last simple ; the distribution of the

branches of this vein is therefore arborescent, the veinlets being mainly longitudinal, and

together occupying all the space beyond the mediastinal vein almost, if not quite, to the

tip. The externomedian vein has a broadly arcuate course, the apical portion of which is

nearly straight; it begins to divide near the middle of the wing, opposite the secondary

forking of the scapular vein, and emits four straight longitudinal branches, which, if they

fork at all, only do so next the apical margin ; they occupy a very slender field on the

apical margin, apparently more below than above the very apex. The internomedian fol-

lows closely the course of the externomedian vein, being nearly straight in its apical half,

and terminates shortly before the tip of the wing, emitting eight or nine long, arcuate, gen-

erally simple, occasionally forked branches, the apical ones more longitudinally disposed

than the others, and all tolerably close. The anal furrow is strongly arcuate, and strikes

the inner margin certainly before the middle of the wing, perhaps considerably before it

;

the few anal veins that can be seen appear to show that they are not very numerous and

are arcuate next the anal furrow.

The wing is of a tolerably large size, the length of the fragment being 24.5 mm., the

probable length of the wing from 28-30 mm., and the breadth of the fragment doubtless

that of the whole wing, 12.75 mm. ; the breadth to the length being about as 1 : 2.27.

The upper surface of the wing is exposed, and is flat and admirably preserved ; the veins

at the base of the wing with their branches, as far as the forking of the scapular, are

slightly raised ; beyond this point, the principal veins, although elevated, are sulcate, and

the branches of the mediastinal, scapular, and externomedian are feebly impressed, while

those of the internomedian vein are slightly elevated ; the anal furrow, in the part lying

parallel to the first internomedian vein (the only part preserved), is impressed in its basal

half, elevated in its apical half, and then indistinguishable in character from the first inter-

nomedian branch, excepting in being a little less sharply elevated and slightly broader

;

the cross veins are equally distinct or nearly so throughout the wing, and are slightly ele-

vated, making a delicate tracery over the wings just indistinguishable by the naked eye
;

in the apical half of the wing they are nearly all straight and regularly transverse, but in

the basal half, and especially in the central region of the wing, they are more sinuous and

interlacing ; this is especially true in the mediastino-scapular interspace, between the first

and second branches of the scapular vein, and on either side of the externomedian vein

where it first divides.

Although figured by Lesquereux nearly twenty years ago, this first known of American

fossil cockroaches has never before been described, the remarks in the Arkansas report being

only of a general nature. In the strongly curved outline of the costal margin, this species

resembles Etobh anaglyptiea^ with which it agrees also in the general distribution of the

areas ; it is undoubtedly more nearly related to this species than to any other, but dijEFers

from it in many minor points : the veins of the mediastinal area are much more frequent

and crowded in Etohh venusta ; the branches of the scapular vein have a much more

arborescent distribution, and its first branch has as many sub-branches as the main stem,
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while in Etobh anaglyptica it is only simply forked ; the division of the externomedian

vein commences farther from the base mEtohl, vemistayand the apical portion of the inter-

nomedian vein does not have a subarborescent distribution as in Etohh anaglyptica. In the

form of the wings and the distribution of the scapular branches^ it shows a certain likeness

to Etohl. mantidioideSy bu.t its much greater size and more extensive mediastinal area read-

ily separate it from that species. The points in which it differs from the only other Amer-

ican species of the genus will be found mentioned under Etohl. Lesquereuxii.

A single specimen only has been founds which lacks the base and tip, and has a ragged

inner margin. It is doubtful whether the dotted line in PL 6, fig. 12, by which I have in-

dicated the supposed outline of the base, is correct, for the curves of all the veins would

seem to indicate that too much is represented as lost ; but as this would represent an anal

area of unusual brevity, I have only indicated in the measurements given above the possi-

bility of an error in my delineation.

It comes from Frog Bayou, Arkansas, and was obtained by Prof. Leo Lesquereux in black

carbonaceous shale, with broken fragments of plants, overlying the thin seam of coal be-

tween the millstone grit and the subcarboniferous limestones ; and if the period of deposi-

tion of the millstone grit was the same in the eastern and w.estern coal deposits (see the

introduction), is the oldest, as it was the first discovered of the American fossil cockroaches.

Etoblattina mantidioides. PI. 3, fig. 8. (See also the figure on tlie opposite page.)

Blatta sp. Kirkby, Geol. Mag., iv, 389, pi. 17, fig. 6, 7.

Blattidium mantidioides Gold., Faun, saraep. foss., ii, 20.

The single known specimen of this species is coinposed of only the basal half or more of a

front wing, so that it is impossible to give its shape with any certainty, or to be sure of the

limit between the scapular and externomedian areas. The costal margin is regular and

rather gently arcuate, and the inner margin, beyond the basal curve, is straight. This is

inaccurately given in our plate as curved like the costal margin, and the terminal portion

has therefore been incorrectly restored; it is far more probable that the shape of the wing
was much as in Etohl. carhonaria^ and a corrected figure is therefore given on the opposite

page. The veins originate above the middle of the base of the wing, and have a gentle

basal curve. The mediastinal vein is very short, almost reaching the end of the frag-

ment, which certainly does not represent more than one-half of the costal border ; it runs

parallel to and not distant from this border, the area occupying less than a fourth of the

breadth of the wing; it emits five or six simple or forked, parallel, oblique branches.

Between the mediastinal and internomedian areas, near to the base of the wing, are three

veins; whether the middle of these belongs to the upper or lower— i. e., the scapular or

externomedian— cannot be told from the broken specimen ; it appears, however, to branch

from the scapular, and this I deem to be the most probable relation of this vein, although

it is otherwise indicated on the plate by the mark at the border ; for on first study its

approximation, toward the end of the fragment, to the internomedian vein seemed to

render this its probable relation, and to make me then conclude that its basal union with

the scapular was only apparent ; subsequent study, especially in comparison with the species

to which it appears most nearly allied, has since made the opposite appear the truth; and

while one cannot be certain of one's ground with so imperfect a fragment, the comparison

of this fragment with the more perfect relics of the species near which I have now placed

it will convince any one^ I think^ that its true afl&nities are here^ and that the middle main



S. H. SCUDDER ON PALAEOZOIC COCKROACHES. 73

branch probably belongs accordingly to the scapular vein. Supposing this to be'^so^ the

scapular area is very extensive, terminating probably at or scarcely above the tip of the

wing, and occupying in the middle of the wing nearly half its width ; the vein branches

very near the base, and each branch divides dichotomously several times, sending forth

longitudinal shoots, which in the upper branch at least show, by a certain obliquity, signs

of a similarity to the veins of the mediastinal area. The externomedian vein branches

dichotomously like the lower branch of the scapular vein, commencing a little before the

middle of the wing ; the branches approximate, at least at first, but afterwards probably

spread in more or less of a fan shape. The internomedian vein is gently oblique and very

slightly sinuous, and, to judge by its assuming toward the end of the fragment a more

longitudinal direction, probably terminates far out on the inner margin toward the tip of

the wing, the area occupying nearly half the breadth of the wing at the middle ; it emits a

number of parallel, oblique, forked, rather distant branches. The anal furrow is strongly

and regularly arcuate, terminating at not far from the end of the basal third of the wing

;

the anal veins are rather numerous, subparallel, nearly straight and usually forked, the

forks sometimes terminating on the neighboring veins or on the anal furrow, and so pre-

senting a confused appearance.

In addition the wing is described ^ having the front margin produced and

flattened. The fragment is nearly 11 mm. long, representing a wing of com-

paratively small size, probably about 18 mm. long; the breadth is about 8 mm.

;

the restored portion in the plate is represented as much too short, the breadth

to the length being about as 1 : 2.25. The annexed cut is more nearly correct

in this particular. Besides the single specimen described, another fragment,

showing one or two veins only, occurred with it, and probably belongs here,
EtoUattina

for both are similarly marked by a fine and irregular reticulation. mantidioides.

If we have correctly interpreted the parts of this wing, the species is somewhat closely

allied to EtobL carho7iaria^ although certainly distinct from it by the brevity of the medi-

astinal area and the different distribution of the branches of the scapular vein. In the

brevity, although not in the width of the mediastinal area it approaches Etohl. leptophlehica^

but the wing does not -appear to be so slender, and the distribution of the branches of the

scapular vein is again different; from Etohl. russoma^ with which it agrees in general

features, it differs in its smaller size and the brevity of the mediastinal area; while from

EtohL flabellata^ with which it agrees very well in the extent of the mediastinal area, it

differs by the very different distribution of the branches of the externomedian vein.

The single specimen came from ^^ the north bank of the Wear, opposite to Claxheugh,

about two miles from Sunderland," Durham, England; from ^^ very near to the top of the

coal-measures, as developed in Durham." Upper carboniferous, according to the recent

classification of Hull.

Etoblattina carbonaria. PI. 2, fig. 3.

Blattina carbonaria Germ., Verst. Steink. Wettin, vii, ,85-86, tab. 31, figs. §% 6^ ; — Gieb.,

Ins. Vorw., 315;— Heer, Viertelj. naturf Gesellsch. Ziirich, ix, 287, No. 3 (not 288,

No. 15);— E. Gein., Neues Jahrb. f. Miner., 1875,5;— lb., Neue Aufschl. Dyas v

Weiss., 5;— Gold., Faun, saraep. foss., ii, 19, No. 3 (not 20, No. 34).

The front wing has a somewhat obovate form, the costal border being very regularly and

rather strongly convex ; the tip is broken in the single specimen known, and the inner
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border is not continuous, so that its contour cannot be certainly determined, but it appears

to be gently convex. The veins start from some distance above the middle of the wing,

and curve upward considerably before assuming a longitudinal course. The mediastinal

vein continues subparallel to the front border, and terminates scarcely before the middle of

the apical half of the wing, emitting seven or eight very oblique, usually forked branches;

the area is narrow, scarcely occupying one-fourth the breadth of the wing. The scapular

vein has a sinuous course, diverging slightly from the costal margin and from the medi-

astinal vein in the basal half of its course, afterwards converging and terminating barely

before the tip of the wing ;
^ it commences to divide far before the middle of the wing, and

anterior to several branches of the mediastinal vein; its branches are numerous (seven or

more), and simple or forked, having in this respect as in direction, although not at all in

length, a resemblance to the mediastinal branches; the mediastinal area occupies two-fifths

the breadth of the wing. The externomedian vein beyond its basal curve is nearly

straight, and terminates at some distance before the end of the inner border, so that the

area occupies rather broadly the lower outer angle of the wing ; the vein commences to

branch a little beyond the middle of the wing, and emits three or four simple or com-

pound branches, which, like those of the preceding areas, are pretty closely crowded.

The internomedian vein follows closely the course of the externomedian, so that the area

narrows regularly and rather rapidly ; the vein emits six or seven simple or simply forked

branches, which are pretty straight, oblique, and more distant than those of the other

areas. The anal furrow is well impressed, strongly arcuate, and terminates near the

end of the basal third of the wing, while the anal veins are subparallel to it, simple,

and rather closely crowded.

This gracefully formed wing might well stand as the type of this group of fossil cock-

roaches ; it is of medium size, the length of the fragment being 20 mm. ; the probable

length of the wing is 22.5 mm., and its breadth is 8.75 mm.; or the breadth to" the length

as 1:2.57.

The pronotal shield attached to the wings has a parabolic outline, the hind border,

however, strongly convex; the broadest part is scarcely in front of the middle of the

posterior half, where the breadth equals the length; in front of this it tapers rapidly.

Length, 9.5 mm.
The wing has much the same shaj)e as Etobh mantidioides^ from which it differs in its

larger size, the greater length of the mediastinal area, and the distribution of the branches

of the scapular and externomedian veins. It also approaches the American .S^to&Z. vemcsta^

which is larger than it, but agrees better in the mediastinal area, and to a large extent in

the branches of the scapular vein; in MohL veiiicsta, however, this first divides still

further toward the base of the wing; and the branches of the externomedian vein are also

simple in the American species and compound in the European. From JEtohl. didyma it

differs by its very much smaller size, the narrowness of the mediastinal area, and the distri-

bution of the externomedian branches.

Germar described the species from seven individuals from Wettin, Germany. Upper
carboniferous. Geinitz mentions a specimen from Weissig, Saxony. Lower Dj^as. (But

as no description or figure is given, this may be looked upon as dubious.)

Acridites carbonaria, referred by some authors to Blattina, appears to be a Neuropteron.

1 The area of this vein is represented on our plate as probably too contracted, throwing the extremity of the vein

broader than it should be, and the restored outline is also at the extreme tip of the wing.
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Etoblattina didyma. PI. 2, fig. 13.

'^ Dictyopteris didyma Rost, Dissert, flor. Wettin^ 21."

Blattina didyma Germ.^ Miinst. Beitr. z. Petref., y, 92, tab. 13, fig. l^^P;— lb., Verst.

Steink. Wettin, vii, 83, tab. 31, figs. 2, 3 ;— Quenst., Handb. Petref., tab. 24, fig. 16 ;
—

Gieb., DeutschL Petref., 637; — lb., Ins. Vorw., 314;— Pict., Traits Pal., 2^ ^d., ii,

362j pi. 40, fig. 2 ;
— Heer, Viertelj. naturf. Gesellsch. Zlirich, ix, 287 ;

— lb., Faun,

saraep. foss.. ii, 19.

Not Blattina ? didyma Germ., Verst. Steink. Wettin, vii, 87, pi. 31, fig. 10 ; nor Bl. didyma

Gein., Nenes Jalirb. f. Mineral, ; nor Blatta didyma Germ. - Ber., Org. Reste Bernst.,

II, 34-35.

Compare the synonomy of Anthracohl. sopitct.

The front wing is long and nearly equal, the costal margin regularly and considerably

convex, the inner margin almost straight until near the tij), the apex broadly and regularly

rounded. The veins appear to originate somewhat above the middle of the base, but about

the middle line of the wing. The mediastinal vein runs parallel to the costal margin at

about the middle of the anterior half of the wing, and terminates by a somewhat rapid

curve upward at about the middle of the apical half of the wing ; it emits a large num-

ber of not very closely crowded simple or forked oblique branches. The scapular vein,

beyond its basal curve, has a nearly longitudinal course, but apically bends upward some-

what abruptly,^ and terminates just before the tip of the wing ; it first divides at about the

end of the basal third of the wing ; its first branch is compound, but the others, two or

three in number,^ are simple ; the vein is very distant from the mediastinal, so that the

area, at its widest, occupies nearly one-half the breadth of the wing. The externomedian

vein also divides early, before the middle of the wing, and occupies with its branches the

entire broad apex of the wing, and encroaches slightly on the inner margin ; it emits first

a compound arborescent branch, and then several simple branches, the latter terminating

below the extreme apex. The internomedian vein, beyond its basal curve, is nearly

straight, and terminates a little before the apex of the wing, emitting eight or nine simple

or occasionally forked, somewhat sinuous, oblique branches, besides, in the only example

known, a single superior branch parallel to the main vein.^ The anal furrow is well im-

pressed, strongly oblique, and terminates at the end of the basal third of the wing; the

numerous anal veins which follow it are similarly but more gently curved and simple or

forked.

The wing figured by Germar is a little broken at the base, but otherwise nearly perfect,

for although the apical margin is represented as doubtful by Germar, its agreement with

the tips of the veins renders it almost certainly correct; the wing thus preserved is 40 mm.

1 This is the way it is represented in Germar's larger and main internomedian vein beyond the origin of this superior

presumably more correct figure in his Wettin fossils ; in his branch is very regular, while in all those species in which

smaller figure it has no such abrupt bend. the internomedian vein changes from an oblique to a longi-

2 Different in the several figures by Germar. tudinal course and is accompanied by an arborescent disposi-

3 It is impossible, from Germar's figures, to be quite sure tion of the apical branches, this portion of the area is either

that the lowest two or three branches of the externomedian itself filled with similar arborescent branches, or is at least

vein do not belong to this superior branch of the interno- irregular. In his description Germar also assigns these

median vein, which latter would then have the peculiar dis- doubtful branches to the externomedian and not to the in-

position common to EtoU. anaghjpiica and other allied ternomedian vein, and we may therefore reasonably follow

forms ; but the mode of distribution of the branches of the the same course.
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long and 15 mm. broad,^ and is therefore the largest, or one of the largest, of the species of
this genus; the breadth is to the length as 1 : 2.67; with a lens the entire surfiice is seen
to be covered with a delicate network' of cross veins, connecting the veins by exact trans-

verse lines.

The two species to which this insect is the most nearly aUied are those between which it

is here placed. From both it is at once distinguishable by its far greater size; from Etohl
carhonaria it differs in the less extent of the scapular area, the fewer number of veins in

the same area, and its earher division. From Etohl ricssoma it is separated by its nar-

rower and longer mediastinal area, and the less profuse branching of the scapular and
externomedian veins.

Germar described the species from a single specimen and its reverse, found at Wettin,

Germany. According to Mahr, the species has been repeatedly found at Manebach, near
Ilmenau, Germany. Upper carboniferous.

Acridites carhonaria^ considered by some authors as the hind wing of this insect, is

rather to be looked upon as neuropterous. Blatta didyma Germ.-Ber., is an amber insect^

which does not belong to the Palaeoblattariae.

Etoblattina russoma. PI. 2, fig. 6.

Blattina russoma Gold., Neues Jahrb. f. Mineral., 1869, 159, taf 3, figs. 2% 2% 2^;— lb.,

Faun, saraep. foss., ii, 20.

The front wing is tolerably broad, the costal margin very regularly and rather strongly

convex, the inner margin nearly straight to the tapering, well-rounded tip. The veins

originate far above the middle of the wing, and have a slight upward curve for a short

distance. The mediastinal vein runs subparallel to the costal border, which it approaches

apically in a very gradual manner, and terminates shortly before the end of the middle

third of the wing ; the area is less than one-fourth the breadth of the wing, and is filled with

seven or eight simple or forked, straight, oblique branches. The scapular vein has a broadly

but rather strongly sinuous course, running parallel to the costal margin in the basal two-

thirds of the wing, and beyond that curving toward the margin, terminating just before

the tip ; it begins to divide in the middle of the basal half of the wing, and emits about

five branches, which become less and less compound apically, but terminate on the

margin in about a dozen closely crowded branches ; this area occupies more than one-third

the breadth of the middle of the wing. The externomedian vein is broadly and rather

strongly arcuate next the base, afterwards nearly straight, terminating at some distance

before the end of the inner border; it commences to divide at some distance before the

middle of the wing, but further out than the scapular vein, and bears a couple of com-

pound branches, which subdivide irregularly many times, and fill with numerous veins an

area larger than usual in this genus, occupying upon the margin not only the whole of the

apical border, but an equal extent of the extremity of the inner border. The interno-

median vein is parallel and close to the externomedian vein throughout its course beyond

the basal curve, and emits about half a dozen long, generally simple and nearly straight

branches, parallel to and rather distant from one another ; so rapid is the narrowing of the

^ Germar gives the measurement as 30 mm. long and latter are also inaccurate, as the wing is not three times as

10 mm. broad; but evidently by mistake, as it disagrees both long as broad. The figures we have taken are from measure-

with the dimensions of his unenlarged figure and his Ger- ments of the smaller figure in the Wettin fossils.

man measurements (18 lines long by 6 lines broad); these
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area, that its length along the inner margin is only a little longer than its longest basal

branch. The anal furrow is strongly impressed and its basal two-thirds very strongly

arcuate, while the apical third is straight, terminating some distance before the middle of

the wing ; the anal field, notwithstanding its unusual length, is almost as broad, and is filled

with about eight arcuate, moderately distant veins, most of which are simple, those nearest

the furrow subparallel to it, the others cu.rved in an opposite direction.

The wing is peculiar for the prominence of the lower basal angle, which in nearly right-

angled, and for the corresponding extent of the anal area; it is of medium size, measuring

25 mm. in length and 10.5 mm. in breadth, the breadth being to the length as 1 : 2.38.

Only a single specimen is mentioned as having been found, which is perfect but for the

obliteration of parts of one or two veins at the tip of the internomedian area.

Goldenberg compares this species to EtohL carhonaria^ remarking that it agrees best

with it in size and shape, but must be considered specifically distinct on account of the

peculiar venation of all the areas, and especially of the combined scapular and externo-

median areas (Mittelfeld), which has nearly double as many branches as in Etohl, car-

honaria) he also mentions the peculiar branching of the externomedian vein by which the

vein, beyond its last fork, rims free to the margin, parallel to an offshoot from the last branch

of the same vein ; and also the shoulder at the base of the wing, which is wrinkled and

projects as a sharp angle. Although certainly very closely allied to the species mentioned,

EtohL riissoma diJEfers further from it in the less frequent forking of the mediastinal veins,

in the earlier division of the scapular and externomedian veins, the doubly forking basal

branch of the former, the greater irregularity in the branching of the latter, and in the

much more rapid narrowing of the internomedian field. It also differs a little in its greater

size, but it is not true that the combined scapular and externomedian areas have nearly

^double as many branches as in Etohl. carhonaria] the broken tip of the latter will not

allow us to determine just how many there are, but there is room for additional branches

in the broken portion, and those actually visible are eighteen, against twenty-five at the

very margin of Etobl. riissoma-, or if we take each vein separately, we find in the nearly

perfect scapular vein of Etohl. carhonaria eleven branches, against twelve in Etohh riis-

soma ; in the externomedian vein of the former, which is certainly very imperfect, seven

veins, against thirteen in the latter—a difference which is nearly double, but which is

unquestionably due, in part at least, to the imperfect state of the only known fragment of

Etohl, carhonaria. From Etohl. didyma, Etohl, russoma differs in nearly all the points

by which it may be distinguished from Etohl. carhonaria, and, besides, differs consider-

ably from it by its smaller size and less symmetrical shape, and the more frequent division

of the scapular and lower externomedian branches. From Etohl. leptophlehica it differs

in its broader and rounder form,, and the much smaller extent of the scapular and interno-

median areas, as well as in the fuller expansion of the externomedian area.

A single specimen was found at Lobejlln, Germany. Upper carboniferous.

Etoblattina leptophlebica. PI. 3, %. 9.

Blattina leptophlehica Gold., Neues Jahrb. f. Mineral., 1869, 158-59, taf. 3, figs. 1% 1"^;—
lb.. Faun, saraep. foss., ii, 19.

The front wing is long and slender, tapering, and straight ; the costal margin is very

gently convex, the inner margin straight, but the tip of the only specimen is broken.
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The veins originate considerably above the middle of the wing, and curve slightly upward
from the base before becoming longitudinal. The mediastinal vein is gently arcuate, runs

for a short distance parallel to the border, then curves gently toward it, and terminates at

about the middle of the wing ; the area occupies nearly one-third the width of the wing,

and is JftUed with half a dozen forking, occasionally simple, oblique branches. The scapular

vein, beyond the common clustering of the veins at the base, parts rapidly from the medi-

astinal, and pursues a broadly arcuate course, at first divaricating slightly from the costal

margin and afterwards gradually approaching it, and terminates probably just before the

tip of the wing ; in the apical half of the wing it runs as far as the middle line of the

wing, making the area of unusual width ; it emits about eight singly or doubly forked

branches (with occasionally a simple one), which are therefore long and closely crowded, and

assume a direction parallel to the mediastinal veins and very similar; the branching com-

mences in the middle of the basal half of the wing, as far back as the first division of the

internomedian vein. The externomedian vein is nearly straight, but very gently and

broadly sinuous beyond the basal curve, and terminates probably not far before the apex,

leaving for the area a small marginal extent over the probably narrow apex and lower

outer angle of the wing ; notwithstanding the slenderness of the area, the vein commences
to branch before the middle of the wing, and emits three or four simple or forked branches

(most of them probably forked near the tip, which is broken), which have a longitudinal

course. The internomedian vein runs side by side with the preceding, and emits first a

series of comparatively distant nearly straight and simple veins, about four in number,

which occupy about one-half of the rather gradually narrowing area; these are followed

by a forked and then by a compound branch, whose forks fill the narrowing apex. The anal

furrow is strongly impressed, stout, strongly and very regularly arcuate, and terminates at

the end of the basal two-fifths of the wing ; the anal veins are mostly simple, occasionally

feebly forked, very numerous, and very crowded, especially away from the furrow ; next

the furrow they are rather gently arcuate, gradually becoming nearly straight or sinuous.

The wing is peculiar among its immediate congeners for its straight and tapering slender

form, recalling exactly that of EtohL affinis-, it is also peculiar for the extreme breadth of

the scapular area, due to the deep sinuosity of the scapular vein. It is a comparatively

small species, the wing being probably only 19.5 mm. long (the fragment preserved meas-

ures 16.5 mm.), and is 7 mm. broad in the middle ; or the breadth is to the length nearly

as 1 : 2.8. To judge from Goldenberg's figures (he makes no mention of the fact), the

base of the mediastinal area is obscurely striate longitudinally, and the rest of the wing,

or at least around the anal furrow, very minutely and very obscurely reticulate, with three

or four rows of polygonal cells in each interspace.

This species cannot be confounded with any other, for it is widely separated from all

with which from its size and form it might be compared, by the broad scapular area, whose

long branches simulate the distribution of those in the unusually short mediastinal area

;

it is most nearly allied to Etohl. russoma^ where the general distribution of the branches

in the much smaller scapular area is similar, as is also the early branching of this vein

and the externomedian; but the form of the wing, the short mediastinal area, and the

much narrower and more gently tapering internomedian area of Etohh leptophlebica at

once distinguishes it from Etohl. nissoma. It was compared by Goldenberg to Etohl.

anaglypticay on account of the form of the wing, but besides differing considerably in the
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points of neuration mentioned by Goldenberg, and by others^ has a much less convex costal

margin and a more regularly and gently tapering form.

The single specimen comes from Lobejtin; Germany. Upper carboniferous.

Etoblattina manebachensis. PI. 2, ^g. 14.

Blattina manebachensis Gold., Neues Jahrb. f. Mineral./ 1869; 160; taf. 3;, fig. 4 ; — lb.;

Faun, saraep. foss.; ii; 19.

The front wing is long obovate; both margins being somewhat similarly curved; although

the inner is more strongly and more regularly convex than the costal margin; the latter

being straight in its middle half; the tip is neither broadly rounded nor produced ; the

veins originate slightly above the middle of the wing; and curve upward gently before

becoming straight ; beyond this they are all unusually straight. The mediastinal vein runs

parallel tO;,and tolerably distant from; the costal margin in the basal half of its course; the

area here occupying a little less than a third of the breadth of the wing ; beyond, the vein

gradually approaches the margin; meeting it only a little beyond the middle of the

wing ] it emits half a dozen or more simple or simply forked oblique branches. The scap-

ular vein is very straight; scarcely curved at the extremity as it approaches the border; just

before the apical margin of the wing ; it runs subparallel to the costal margin; commences

to divide at the end of the basal third of the wing; and has about five branches ; the basal

one compound; the next forked; and the others simj)le; all taking the course of the medi-

astinal branches; and together occupying an area from one-fourth *to one-third the width

of the wing. The externomedian vein commences to divide scarcely earlier than the scap-

ular veiu; and emits about as many branches; which are simple; straight and longitudinal

for a long distance; commencing to divide only opposite the origin of the last branch; when

they fork almost simultaneously; the first again dividing; the area occupied by them is very

regularly wedge-shaped; and at the margin occupies the entire apex of the wing. The inter-

nomedian vein runs very close and parallel to the preceding veiu; being arcuate at the base

and beyond straight; meeting the lower border opposite the tip of the scapular vein ; it

emits seven or eight; generally simple, occasionally forked; nearly straight; parallel; obliquo;

and rather distant veins. The anal furrow is well impressed; strongly arcuatC; but straight-

ened apically; striking the margin a little beyond the basal third of the wing ; the area

covers about two-fifths of the width of the base of the wing,* and is occupied by eight or

nine simple or deeply forked veinS; arcuate next the anal furroW; straight and crowded

toward the inner angle.

The wing; by the similarity of its marginS; differs from most Etoblattinae, E, Dohrnii

alone resembling it closely ; it is also peculiar for the extreme straightness of its principal

veins. It is of medium sizC; the single specimen known being a perfect fore wing; 25.5

mm. long; and 10 mm. broad; or the breadth is to the length as 1 : 2.55. From Etohh

Dohrnii^ which it so closely resembles in general form; and in the straightness of the veinS;

it is readily distinguished by the crowding of the branches; the brevity of the mediastinal

veiU; and the early division and numerous branches of the externomedian vein. It is larger

thaU; and not so tapering aS; Etohl, leptophlebica^ besides being immediately distinguished by

the straightness of the scapular vein. From Etobt elongata it is abundantly distinct by its

broader form; and by the straightness of the apex of the scapular vein. The straightness



80 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

of the veins will also distinguish it from Etobh antJiracopJiila^ with which it agrees in many
points. Goldenberg compares it to Etobl, prwiaeva^ with which it has certain resemblances

indeed by the straightness of the veins^ and the early division of the externomedian vein^

but from which it differs in nearly every other point of its structure^ and from which it may
be distinguished at a glance (to mention no other points); by having scarcely one-half the

breadth of the larger species.

A single specimen from Manebach^ near Ilmenau^ Germany. Upper carboniferous.

Etoblattina elongata. PI. 2, fig. 10.

Blattina sp. ("cf. MahrV) E. Gein., Neues Jahrb. f. Mineral., 1875, 5, taf. 1, fig. 2;—
lb., Neue Aufschl. Dyas v. Weiss., 5, taf. 1, fig. 2.

The front wing is so imperfect in the only specimen known, that it is difficult to describe

its form
;
yet to judge of the apical half, which only is preserved, it is the very slenderest of

the species of Etoblattina, although nearly as long as the largest ; the two margins approach

each other gradually and equally in this apical half, making the tip exceptionally narrow,

although it is well rounded. Only the tip and a portion of two branches of the mediastinal

vein can be seen, by which we should jndge that the vein was rather long, terminating only

a little before the apical third of the wing, and had a number of rather distant, straight,

oblique and simple branches. The scapular vein runs parallel to the costal margin until

close to the tip, when it curves toward the margin, which it strikes scarcely before the

extreme apex of the wing ; it begins to divide near the middle of the wing, emits half a

dozen straight, oblique, simple, rather distant branches, quite parallel to those of the medi-

astinal area, and occupies near the middle two-fifths, next the ajDCX one-half, the width of

the wing. The externomedian vein divides opposite the division of the scapular vein, the

forks parting hut slightly and again dividing (doubly) only shortly before the tip, so that

this vein is unusually distant from the veins on either side of it, and occupies on the mar-

gin a narrow area, including most of the tip and the apical portion of the inner border.

The internomedian vein probably changes its early course ( after being directed, in the un-

known basal half, more obliquely toward the inner margin), for the portion in the apical

half is nearly longitudinal and nearly straight, curved downward toward the border very

slightly ; it terminates at a little distance before the tip, and emits two or three extremely

distant simple branches.

Geinitz describes the surface of the wing as delicately granulate, and apparently of a

somewhat rigid, parchment-like consistency. The fragment is 18.5 mm. long, and 11 mm.
broad ; the whole wing was probably 35 mm. long and sceCrcely more than 11 mm. broad,

the breadth to the length being as 1 : 3.2; it is, therefore, the largest of the slender, or the

slenderest of the larger species, and is peculiar for its tapering apex. In the straightness

of its veins it resembles the preceding species as well as JEtobl. Dohrnii^ but is abundantly

distinct from either by its slenderer form. The only other species which has such a taper-

ing tip is JEtobh parvula^ a much smaller and less slender form. Geinitz considered it as

probably the apex of the wing of GerahL Mahri ; the infrequency of the branches -indeed

make it resemble that species in a general way, but it is difficult to compare it with that

from the fact that the only specimen of Gerabl. Mahri known has lost almost the whole of

the tip \ but there is a single point which is indisputable, and that is the excessive length
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of the mediastinal vein in GerahL Mahri^ which reaches the apex where that of the scapular

vein impinges on the border in EtohL elongata^ it is, therefore, plainly impossible that

they should be properly considered the same.

A single specimen is mentioned by Geinitz from Weissig, Saxony. Lower Dyas.

Etoblattina parvula. PL 2, fig. 9.

Blattina parvula Gold.;, Neues Jahrb. f. Mineral., 1869, 161, taf. 3, fig. 6;— lb.. Faun.

saraep. foss., ii, 19.

In form the front wing of this species agrees pretty well with that of the last, but it is

not so slender ; both costal and inner margins have a similar and pretty strong convexity,

and the wing tapers rapidly and pretty regularly to a somewhat pointed tip, the very apex

of which is rounded. The veins spring from a common point, above the middle of the base

of the wing, and have scarcely any basal curve. The base of the mediastinal area is, there-

fore, about one-third as wide as the wing at that point, and the mediastinal vein, very grad-

ually approaching the costal margin, strikes it nearly at the end of the middle third of the

wing ; it emits half a dozen or more simple, oblique, slightly arcuate branches. The scap-

ular vein is nearly straight, curving only near the tip, and, running subparallel to the costal

margin, occupies with its branches a variable width of the wing, reaching the middle line

in the apical half; it commences to divide at some distance before the middle of the wing,

and emits about half a dozen simple, straight branches, the first one of which is forked

near the tip, and all have a direction similar to, but a little more longitudinal than, the

mediastinal branches; the vein terminates exactly at the apex of the wing. The externo-

median vein, emitting near the middle of the basal half of the wing a straight, apically

forked branch, which runs close and parallel to the scapular vein, itself bends downward, and

then turns out again, and continuing nearly parallel to its first branch, ends some distance

beyond the middle of the apical half of the inner border, emitting a couple of equidistant,

straight and simple branches on the way ; on the border, then, this area occupies the apical

fifth of the inner margin. The internomedian vein runs inclose proximity to the last vein,

and has, therefore, a rather deeply sinuous course, and emits three or four, basally curved,

apically forked branches. The anal furrow is very deeply impressed, strongly arcuate, ter-

minating near the end of the basal third of the inner border, and leaving the area

nearly as broad as long ; the anal veins of the upper half of the area are obscured ; in the

lower half they are thickly crowded, nearly straight, unusually longitudinal and deeply

forked.

This is one of the very smallest species, the front wing measuring only 9 mm. in length,

and 3.75 mm. in breadth, the breadth being to the length as 1 : 2.4. In its minute size it

differs from all but the succeeding species, which agrees well, as Goldenberg remarks, with

that of the living Ectobia lapponica (Linn.) ; but it is peculiar, among palaeozoic cockroaches,

for the shape of the wing and the distribution of the branches of the lower veins of the

wing. It is most nearly related to Etohl. elongata^ which is many times its size and is a

slenderer species. It agrees in size with EtohL insignis^ but the course of the internome-

dian vein is very different, and all the veins and their branches are distinct instead of being

nearly obliterated, as in that remarkable species.

A single specimen from Lobejtln, Germany. Upper carboniferous.

MEMOIRS BOST. SOC. NAT. HIST. VOL. III. 11
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Etoblattina (?) insignis. PI. 2, fig. 7 ;
pi. 4, fig. 9.

Blattina insignis Gold.^ Vorw. Faun. Saarbr.^ 17 ;
— Ib.^ Faun, saraep. foss.^ i^ 17^ taf. 2^

fig. 14;— lb. 5 Faun, saraep. foss.j ii^ 20; 51; — Scudd.^ Mem. Bost. soc. nat. hist.^

Ill, 19.

The front wing of this insect seems to have very nearly the same form as that of the

preceding species, but has perhaps a httle fuller anal area, and a less pointed tip. It is not

at all clear from what point the veins originate, and it is doubtful whether they have a

common origin. The veins are all exceedingly obscure, and even the limits of the areas are

doubtful. The mediastinal area appears to have a width of one-third that of the wing at

the base, and the vein seems to terminate at about the end of the middle third of the wing.

The scapular vein is apparently nearly straight, running down the middle of the wing, and

terminating at the tip. The externomedian probably occupies a narrow area; it can hardly

divide before the middle of the wing, and on the margin covers the apical third of the

inner border. The internomedian vein probably terminates at the end of the middle third of

the wing, perhaps farther out, and is supplied with closely crowded forking veins. The anal

furrow is deeply impressed, arcuate, and rather bent in the middle, and terminates at the

end of the basal third of the wing. No branches of veins can be made out, to judge from

Goldenberg's drawing, excepting in the internomedian area.

The two front wings are present in the only specimen yet discovered, one broken at the

tip, the other along the inner margin ; between these two the form of the wing can be

accurately determined, but the tip is represented inaccurately in PL 2, fig. 7, as fully

rounded, whereas its form should be much as in Etobl. parvula. With that species, it

is the smallest known, the front wdng measuring but 9 mm. in length, and 4.25 mm. in

breadth, the breadth being to the length as 1 : 2.12.

Goldenberg remarks, that from the slight traces of the veins, the texture of the front

wings of this insect was probably similar to that of those of Corydia and Phoraspis.

Hind wdng. The hind wing of this species closely resembles the front wing in form and

size, and could scarcely have possessed a plicated anal area; the neuration, too, is nearly as

obscure as in the front wing, throwing some doubt upon the presumed thickened consistency

of the front wing, since, in living insects, the hind wing is always membranous. In the

original drawings of this insect, which formed the basis of Goldenberg's plates, and which

Dr. Goldenberg has been kind enough to send me for study, the two hind wings are not

quite alike, the left wing, which I have reproduced in outline in PL 4, fig. 9, being con-

siderably more pointed and narrower than the right wing ; the two wings show, also, a

somewhat different arrangement of veins, although these are very obscure in both ; next

the front wing, which hides a portion of the costal area, there are in the left wing several

longitudinal parallel veins, which cannot be made out in the right; and the rest of the

wing, or fully two-thirds of it, is made up of a single longitudinal vein (the anal), with

numerous obliquely longitudinal, simple branches ; on the right wing, however, it would

appear as if these branches, holding much the same position, were about equally divided

between an anal and an internomedian set, in both of which they ajDpear to be forked as

often as simple ; the arrangement faintly indicated on the right wing, corresponds better,

although not closely, to that of the front wing. Goldenberg considers all the veins ' as
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belonging to the anal fields which he describes as having " many delicate^ radiating, longi-

tudinal veins^ connected by scarcely perceptible delicate cross veins." Lengthy 11 mm.

;

breadth; 4 mm.
This insect is, perhaps, the most complete of any of the palaeozoic species of cockroach,

the abdomen being almost completely preserved, but the legs unfortunately wanting. The

pronotal shield is shaped somewhat as in Etobh carhonaria^ being longitudinally oval,

broadest near the posterior margin, tapering toward the rounded front, the hind margin

apparently broadly rounded ; it is somewhat gibbous, and shows in the middle and laterally

weak longitudinal furrows ; it is 7 mm. long, and 6.25 mm. broad. The mesothorax is

very short and inconspicuous ; the metathorax quadilateral, nearly as long as broad, broadest

in front, and narrowing rapidly behind ] the front and hind borders are slightly arcuate, the

curve opening posteriorly, the lateral angles rounded, the surface marked by weak median,

longitudinal and transverse furrows; length, 2.75 mm., breadth behind, 2 mm. The abdo-

men is extraordinarily slender, as it is in iio modern types, giving the insect a remarkably

strange aspect ; seven segments are preserved, and these grow gradually larger and broader

posteriorly ; they are sharply separated from each other, and the lateral margins somewhat

upturned; the whole abdomen is 8.5 mm. long; its breadth at base is 1.6 mm.; at the

end of the seventh segment 2.2 mm.
Goldenberg remarks of this insect, that it is by far the most complete and best preserved

of all that have yet been foimd in the carboniferous formation (AnthracohL sopita was

not then known) ; and that it presents so many anomalies in not imimportant parts of

its structure, separating it from all hitherto known cockroaches, whether living or fossil, as

to render it highly probable that it should be considered a peculiar extinct genus, either

belonging to the family of cockroaches, or falhng very near it.

So little, however, is yet known of parts other than the wings in this genus, and as

the wings appear by their neuration to fall within this genus, it has seemed the best way
to place it here, at least until new examination shall give us a better clue to its true affini-

ties. Should the neuration prove clearly distinct from the other members of this genus,

there can be no doubt that it should stand by itself.

The single specimen fou*nd was discovered in a bluish shale, in the Skalley-shaft of the

Hirschbach coal-pit at Saarbriicken, Germany. Middle carboniferous.

Archimylacris («/>/^', iioXaxpiq)

Archimylacris Scudd., Daws. Acad. Geol., 2d ed., 388 (1868).

The mediastinal vein of the front wing runs parallel to and not distant from the costal

margin to a little beyond the middle of the wing, occupying less than one-fourth the

breadth of the wing, and emitting a considerable number of mostly forked, very oblique,

but still short branches. The scapular vein is considerably and pretty regularly curved, in

the same sense as the costal margin, but rather more strongly than it, lies rather distant

from the mediastinal vein, and, beginning to branch at some distance before the middle of

the wing, occupies with its branches, in the apical half of the wing, an average of nearly or

quite one-half the breadth of the wing ; its trend, however, is so far downward that, trav-

ersing the apex of the wing obliquely, it terminates below the tip ; it emits a large niunber

of branches, the general direction of which is similar to those of. the mediastinal vein;

they fork repeatedly, so that the area is closely crowded with veins. The externomedian
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area is insignificant; the vein runs parallel to the preceding, forks a little way beyond it,

the branches again bifurcating once or twice, all in a longitudinal way and closely approx-

imated, so that at the extremity of the inner margin the area only covers a very limited

space. The anal and internomedian areas together cover almost the entire inner margin,

are very broad opposite the middle of the former, where they occupy considerably more
than half the breadth of the wing, and rapidly and regularly diminish in width ; the anal

furrow is very strongly arcuate, rather distinctly impressed, and terminates at or a little

beyond the end of the first third of the inner margin; there are six or seven simple or

forked branches of the internomedian vein, nearly all of which curve a little outward as

they approach the margin, and are more longitudinal toward the apex than toward the

base. The veins of the anal area are five or six in number, more frequent toward the anal

angle, nearly straight and oblique, and simple; excepting that next the anal furrow, which

is arcuate, and emits two or three inferior branches, nearly parallel to the other veins.

The wings are peculiar for the backward sweep of the scapular vein, so that the entire

apex is included, in the area of this vein ; the two species diJBfer very much in the proportion

of the length to the breadth, one being remarkably stou.t, the other a little more than

usually slender.

Besides front wings, one of the species referred to this genus, preserves a fragment of

the hind wing, and a pronotal shield ; the former consists of the extremity of the costal

margin, and simply shows a collection of closely crowded, forked veins, having a somewhat
oblique direction, so nearly resembling those of the corresponding portion of the upper

wing, by the broken tip of which they lie, as to appear at first sight as a continuation of

them ; the pronotal shield is attached to the wing, and is very regularly rounded, scarcely

exhibiting the least angulation, somewhat broader than long, with a central circular de-

pression.

This genus differs from Etoblattina in the character of the scapular vein and area,

and in the narrow limits of the externomedian area ; from Anthracoblattina, Gerablattina,

Hermatoblattina, in the brevity of the mediastinal area, and the much greater development

of the scapular area; from Progonoblattina in the very different distribution of the

branches of the scapular vein, and the far greater extent of the internomedian area ; from

Oryetoblattina in the character or position of every area in the wing ; and from Petroblat-

tina in the distribution of the veins of the internomedian area and its slight importance.

The genus is confined to America, and is thq only one of this group which has no Euro-

pean representatives.

Archimylacris acadicum. PI. 6, figs. 8, 14.

Archimulacns acadicus Scudd., Daws. Acad. G^eoL, 2d ed., 388, fig. 153 ;— lb., Amer. Nat.,

I, 630, pi. 16, fig. 2 ;— lb., Geol. Mag., v, 177.

Fore wing. The shape of the wing cannot be definitely determined from its imperfec-

tion ; the costal margin, however, is very regularly and strongly convex, and all the veins

are arcuate, arising apparently from about the middle of the wing. The mediastinal vein

is subparallel to the costal margin, but a little less arcuate than it, probably occupies about

one-fourth its width, and terminates at about the end of the middle fifth of the wing ; it
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emits a large number of oblique; generally forked, straight, and nearly parallel branches.

The scapular vein is very strongly arcimte, parallel almost throughout to the costal margin,

terminating beyond the apex ; it is rather distant from the mediastinal and externomedian

veins until it begins to divide, at about the middle of the wing; here, and a little further

on, it sends forth a couple of compound branches, besides a short, apical, simple shoot ; the

earlier forks of the compound branches have a direction similar to the mediastinal veins, while

the later are longitudinal. The externomedian vein follows closely parallel to the scapular

vein, and emits only two branches, superior, simple, and nearly straight, near together, and

only a little way beyond the branching of the scapular vein; consequently this area occu-

pies only a narrow space at the extremity of the inner border ; somewhat before the middle

of the wing this vein is connected with those on either side of it by a pair of short, oblique,

cross veins, having the same direction as the internomedian branches. The internomedian

vein is even more strongly arcuate than the preceding, and very regularly curved ; in the

part which is preserved, and beyond the basal fourth, it emits four equidistant, nearly

straight, parallel and oblique, simple branches (they are represented as too sinuous in the

plate), and there are probably several others in the apical portion. The anal furrow is not

deeply impressed, is very strongly and regularly arcuate, and probably terminates a little

before the middle of the wing ; there are half a dozen anal branches, mostly simple and

oblique, and straight or arcuate, those next the furrow about as widely separated as the

internomedian branches, the others more closely crowded.

The insect is of medium size, the wing being 23 mm. long, and the breadth of the frag-

ment 10 mm.
;
probably the entire width of the middle of the wing, where it was presuma-

bly the widest, was 11.5 mm. and the breadth to the length as 1 : 2. The specimen is not

very perfect, being partially overlaid by the frond of a fern, by which the lower apical half

is obscured, excepting most of the longitudinal branches of the scapular and externomedian

veins; the extreme base is also broken; if the upper surface is that exposed, it is a right

wing ; all the interspaces of the wing, excepting in the mediastinal area, are traversed by
delicate cross veins closely approximated. The shape of the wing at once separates this

species from Arch, parallelum.

The single specimen known was found by Mr. James Barnes, at the East River of Pictou,

Nova Scotia, in shale overlying the roof of the main seam of Pictou coal. I owe an

opportunity of examining it to Principal Dawson. Middle coal formation.

Archimylacris parallelum nov. sp. PL 6, fig. 6.

The fore wing is very equal, the larger part of both costal and inner margins being

straight and very nearly parallel, the wing tapering only in a very slight degree until near

the tip ; the anal angle is broadly rounded, and very similar in this respect to the humeral

lobe ; the extremity of the wing is broken, so that the form of the wing cannot be stated

;

the veins originate a little above the middle of the base, and curve upward as they pass

outward. The mediastinal vein runs subparallel to the costal margin, but gradually

approaches it throughout (hardly so represented on the plate), until about the middle of

the wing, when it curves rather rapidly to the border, terminating at some distance beyond

the middle ; it occupies less than a fourth the breadth of the wing, and emits, mostly in its

outer half, five or six oblique, forked, or simple branches. The scapular vein, beyond its
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strong basal curve; is straight, subparallel to, but a little divergent from; the costal margin,

and terminates beyond the apex of the wing ; it commences to divide a little beyond the

basal quarter of the wing, and emits about seven longitudinal branches at subequidistant

intervals; the first is compound, beginning to branch next the apical curve of the medias-

tinal vein ; the others are simple or forked, or rarely doubly forked, and fill the apex and

apical third of the costal margin with straight, crowded veins. The externomedian vein,

beyond its basal curve, runs parallel to the preceding throughout, but before it forks, in the

centre of the wing, is rather distant from both the scapular and internomedian veins ; it

emits three inferior branches, distant at their bases, the first two doubly forked, the last

simple, the branches all closely crowded, as in the preceding area, and occupying rather

less than the apical fifth of the inner margin. The internomedian vein, beyond its basal

curve, is straight, only curving downward a little at the extremity, which reaches the bor-

der only just before the ajoical sixth of the wing ; it commences to branch before the end

of the basal fourth, and emits about seven branches, simple or forked, the basal ones trans-

verse, oblique, and sinuous, the apical longitudinal, oblique, and nearly straight. The anal

furrow is very deeply impressed and strongly arcuate, terminating before the basal third

of the wing ] the first of the anal veins is nearly as arcuate as the furrow, more distant

from it basally than apically, and has a couple of branches ; the others are generally simple,

oblique, nearly straight, and crowded.

The insect is of medium size, the wing measuring, as preserved, 23 mm. in length, and

9.5 mm. in breadth ; the entire length was probably 26 mm., and the breadth to the length

as 1 : 2.74 ; only the tip of the wing is wanting, with the apical third of the costal margin.

It is the upper surface of a right wing. The anal area, especially next to the furrow, is

rather tumid, rendering the depth of the furrow much more apparent ; on the contrary,

there is a depression in the central parts of the humeral lobe ; excepting the anal furrow,

the mediastinalvein is more distinctly impressed than any ; the branches of this vein, and

those of the two following veins, as well as the veins themselves, are rather obscurely

impressed, while the veins and branches of the internomedian and anal areas are delicately

raised like tracery ; the surface is very flat, and the whole is covered with an obscure net-

work of polygonal cells of raised lines, which become more distinct in the anal and medi-

astinal areas, where they are mostly changed to transverse lines, frequently forking in pass-

ing from one vein to another, or uniting with the neighboring cross vein.

Hind wing. A fracture of the front wing, beyond the middle of the costal margin, with

the removal of the parts beyond it, leaves exposed a fragment of the corresponding portion

of the underlying right hind wing. Indeed, as I have proved by experiment, the upper

wing may be peeled off from the lower ; the piece broken off, carbonaceous in appearance

throughout, represents not only the upper wing, but the film of detritus which lay between

the two wings after deposition ; for it shows upon the one side (the under) sharply raised,

delicate lines, corresponding exactly in reverse to the sharply impressed veins of the under

wing ; while upon the upper surface are faintly impressed lines which are not opposite those

on the other surface of the lamina, but represent the veins of the upper wing. The frag-

ment of the hind wing thus exposed is very small, and covers the outer half or third of

the costal border. The veins have the closest resemblance to those of the front wing,

beyond which they lie, and almost appear as their continuation ; the veins represented on

Plate 6, fig. 6, above the mark separating, for the front wing, the mediastinal and scapular
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areas^ together with the vein next below it^ are delicately raised^ and probably represent

the apical branches of the mediastinal vein of the lower wing^ while all the others are

distinctly impressed^ and probably belong to the scapular vein. The former vein can be

traced (but is not represented on the plate) for a short distance, through the thickness of

the upper wing, running in a straight line toward the middle of that portion of the base of

the wing which is covered by the prothorax.

Attached to the front wing is the pronotal shield, this being the only American fossil

cockroach in which this part is certainly known. It is of a very broadly and transversely ellip-

tical form, but, as preserved, does not have a perfectly regular outline, the curve of the left

side being uniform, while that of the right side would place the broadest part of the shield

a little behind the middle ; with this exception it is extremely regular, either lateral or

antero-posterior half being like its opposite. The surface is nearly flat and shows a cen-

trally disposed circular or elliptical furrow, irregularly subparallel to the margin, enclosing

a slightly convex central area, whose diameter is a little more than a third the breadth of

the pronotum; the furrow is coarse and rather deeply impressed, but irregular from the

irregularities of the stone ; the posterior third of the shield is marked with faint, very

closely crowded, minute, straight, transverse wrinkles, crossing the whole pronotum.

Length, 7.5 mm.; breadth, 10 mm.
The parallel-sided front wing can by no possibility be confounded with that of Archim.

acadicum^ with its strongly convex costal margin; in this species the strongest part of the

curve of the veins is close to the base, as in most palaeozoic cockroaches ; but in Archim.

acadicitm it is at the middle of the wing, in conformity with its strong costal curve.

The single specimen was obtained by Mr. I. F. Mansfield, at Cannelton, Beaver county,

Penn., in dark, sandy shale, immediately under the vein of Cannel coal referred to vein C

of Professor Lesley. Lower coal-measures of Pennsylvania.

Anthracoblattina nov. gen. (audpa^, Blattina).

Blattina Auct (pars).

The mediastinal vein of the front wing runs parallel to and generally rather distant

from the costal margin, terminating generally beyond, occasionally at the middle of the

apical half of the wing, and emits a large number of oblique, parallel, seldom forking

branches ; the area generally occupies nearly one-third of the breadth of the wing. The

scapular vein, sometimes curved near the base, is beyond that nearly straight, and termi-

nates shortly before or at the apex of the wing,— in a single instance {A. winteriana)

beyond it; it never branches more than once, usually not at all, before the middle of the

wing, and the branches are usually longitudinal in appearance, although in all instances

actually superior, and seldom assume the appearance of similarity to those of the mediastinal

vein, as in Etoblattina; the branches are not numerous (more numerous in A. spectahilis

than in the others), and seldom fork more than once; owing to the length of the medias-

tinal area, the space occupied by this vein and its branches is very restricted, although not

more so than that occupied by the next vein. For the externomedian vein, which is sepa-

rated from the preceding by an equal interspace, on either side of which the branches of

the two areas diverge at equal angles, is usually a close counterpart in a reverse sense of

the scapular vein, excepting that the first offshoot is usually more important than the

others, often equalling, with its forks, the rest of the vein. The combined internomedian

and anal areas occupy fully half the breadth of the wing near the base, and, excepting in



88 S. H. SCUDDEE ON PALAEOZOIC COCKROACHES.

JL. dresdensisy diminish in breadth more gradually than usual, the internomedian vein

passing in a very gentle curve or a nearly straight line to a point on the inner margin

usually beyond that to which the mediastinal vein reaches on the opposite border; it emits

a large number (in A. dresdensis a small number) of either simple or forked, nearly

straight veins, of about the same obliquity as those of the mediastinal area. The anal

furrow appears to be tolerably well impressed, is rather strongly curved, and usually ter-

minates a little more than one-third down the inner margin of the wing ; the anal veins,

about half a dozen in number, have a somewhat similar though slighter curve, are nearly

parallel, some or all of them simple.

The wings are stouter than usual, only one of them coming up to the average of the

whole group of Blattinariae, the average proportion of the breadth to the length in the

genus being as 1 to 2.4.

Only one of the species of this genus shows anything besides the front wing ; this single

species is unusually perfect, showing the whole body and the legs as well as both pairs of

wings. The body is very slender, but almost equally so, the abdomen being as wide as the

rest, but much slenderer than is usual in modern types. The thoracic shield is longitudi-

nally oval, and the legs are similar to those of modern types ; whether or not they are

spinous does not appear.

This genus is most nearly allied to Etoblattina, from which it differs principally in the

greater size and much greater length of the medastinal area, and the lesser extent of the

scapular area; from Archimylacris it is similarly separated, although in one species {A. win-

teriana) the termination of the scapular area is somewhat similar, owing to the peculiar

conformity of the tip ; from Gerablattina it differs in having the branches of the externo-

median vein inferior instead of superior ; and from Hermatoblattina in having those of the

scapular vein superior and not inferior ; from Progonoblattina it differs in the much more

restricted extent of both the scapular and externomedian areas ; from Oryctoblattina in the

far less importance and very different nature of the scapular vein, and by the very different

character of nearly all the other veins; and from Petroblattina in the nature and distribu-

tion of the veins in the externomedian area.

The species of this genus are altogether confined to Europe, so far as yet known.

Anthracoblattina Bpectabilis. PL 2, fig. 8.

Blattina spectahilis Gold., Neues Jahrb. f. Mineral., 1869, 161-62, taf. 3, figs. 7, 7% 7^;—
lb.. Faun, saraep.. foss., ii, 19; —- ? E. Gein., Neues Jahrb. f. Mineral., 1875, 6;— ?Ib.,

Neue Aufschl. Dyas v. Weiss., 6.

Fore wing. Although the only described specimen of this species is very imperfect, its

form is to a great extent known, excepting toward the base ; the costal margin is regularly

and strongly arcuate, while the inner margin is straight; and as the wing tapers rather

rapidly in its outer half, the middle of the well-rounded tip is thrown considerably to one

side of the middle line of the wing. The mediastinal vein runs parallel to the costal

margin nearly as far as the middle of the wing, when it curves somewhat rapidly toward the

margin and terminates at about the end of its middle third ; the width of the area is about

one-fourth that of the wing, and it is filled with numerous, rather crowded, simple or forked,

oblique, straight branches. The scapular vein also runs parallel to the costal margin, and

terminates on the apical margin just above the tip, and, being very straight in the apical
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half of the wing, approaches the costal margin very gradually; it commences to divide

before the middle of the wing, and emits at equidistant intervals half a dozen, simple or

forked, straight and nearly longitudinal branches. The externomedian follows the course

of the scapular vein, and begins to branch at the same point, emitting at unequal intervals

four branches, which, with their offshoots, occupy the apex and very extremity of the inner

margin of the wing; the first and last of these branches in the specimen described are

compound, the others simple. The internomedian vein is gently and regularly arcuate,

and emits, in the middle third of the wing, half a dozen branches, the basal ones of which

are compound, the apical simple, and all nearly straight or slightly arcuate. The anal

furrow is roundly bent where it parts from the other veins, and beyond that straight, prob-

ably terminating a little before the middle of the wing.

This insect is the largest of the palaeozoic cockroaches, the fragment measuring 43 mm.
in length and 22 mm. in breadth ; the probable length of the whole wing was about

54 mm., or the breadth to the length as 1 : 2.45. Goldenberg describes the surface as

covered with a network of reticulations visible to the naked eye, which near the apex of

the wing are formed of transverse, closely approximated, parallel cross-veins, brol^en into

square cells by other fine lines ; while at the base and in the middle of the wing they form

an irregular tetragonal or pentagonal network.

This fine species has no rival in the genus excepting the next to be described, than

which it is only a little larger. It differs from this, however, in the shape of the wing,

which is much slenderer and has a less convex costal margin ; it also has a proportionately

shorter mediastinal area ; from its size, it can by no possibility be confounded with any

other species of the genus. Goldenberg compares it with Etobh didyma, from which, as

we have seen, it is generically distinct by the inferior origin of the externomedian veins

;

but, as he rightly says, it differs from that species in the distribution of the branches of

each of the principal veins. Besides being peculiar for its great size, this species is marked

by the crowded venation and by the comparatively conspicuous reticulation.

The specimen described came from Lobejiin, Germany. Upper carboniferous. Geinitz

reports the discovery of a specimen at Weissig, Saxony. Lower Dyas ; but as he appends

to it a query, it may be considered dubious until direct proof is given.

Anthracoblattina sopita. PI. 4, fig. 8.

Blattina didyma E. Gein., Neues Jahrb. f. Mineral, 1875, 4-5, taf. 1, fig. 1;— lb., Neue

Aufschl. Dyas v. Weiss., 4-5, taf. 1, fig. 1. Not Bh didyma Germ., for which see Etohh

didyma.

The fore wing is rather elongated, obovate, the costal border very strongly and regularly

arched, the basal two-thirds of the inner margin almost straight, the tip well rounded ; it is

broadest in the middle, and narrows almost equally toward both extremities ; the humeral

lobe is greatly produced at the extreme base, by its sudden deflection to the root of the

wing, forming a rounded subacute angle ; the veins originate rather below the middle line

of the wing, and curve strongly upward, following very closely the basal curve of the cos-

tal margin. The mediastinal vein runs parallel to the margin over nearly two-thirds of the

wing, and then curving toward it, terminates rather beyond the middle of the outer half of

the wing ; it emits a large number, a dozen or more^ of simple or forked, oblique^ and

considerably arcuate branches, tolerably distant from one another ; the ^rea occupies nearly
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90 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

One-quarter the breadth of the wing in the middle. The scapular vein is differently repre-

sented in the two wings (of the same individual) figured by Geinitz; so differently indeed

that both can hardly be correct, and for our description we have chosen the one which

accords with the structure of the species evidently allied to this ; in this it runs at first

parallel to the costal border^ as far as a little beyond the middle of the basal half of the wing,

where it forks ; its first branch is simple and continues in close proximity and parallel to

the mediastinal vein, while it itself runs in a nearly straight, longitudinal course, termi-

nating just before the extreme tip of the wing ; it emits three other simple branches, the

last one forking at the extreme tip, just beside an additional short apical branch of the main

stem. The externomedian vein, more strongly arcuate next the base, divides a very little

beyond the division of the preceding, and then runs parallel to that, emitting in all four

branches, the first forking in the middle, the others simple; and alh longitudinal, closely

crowded, and together occupying an extremely narrow area on the margin at the extreme

apex of the wing. The internomedian vein runs parallel to the preceding vein and its

basal branch ; but somewhat beyond the middle of the wing, emits a supplemental superior

branch running nearly parallel to the main stem, and extending the area so much further

out, that it terminates as near the apex as the scapular area, and narrows very gradually

;

commencing before the middle of the basal half of the wing it emits about eight nearly

straight, slightly, sinuous, oblique branches, the basal ones simply or doubly forked, the

others simple, four or five of them emitted before the supplemental vein, the others beyond.

Geinitz states, what his illustration bears out, that the second branch on this wing is forked

only at the end ; while in the opposite wing it is not only distinctly forked near the base ("nahe

der Wurzel," but really at the end of its basal third), but one of the forks again divides at

the tip. The anal furrow is rather deeply impressed on the arcuate basal half, lightly on

the straighter apical portion, and terminates at about the end of the second fifth of the

wing ; the anal veins are arcuate, those next the furrow compound, the others simple, and

all considerably and equally crowded.

Here again Dr. Geinitz's illustration is at fault, the two wings differing considerably, the

anal area being undoubtedly too extended in the wing which we have not copied. Care

seems to have been taken only with the wing which does not overlie the body; this is

altogether unfortunate in illustrating an insect which is undoubtedly the most perfect exam-

ple of a palaeozoic cockroach which has yet been found; and the chance to observe the

differences between the two wings, as a basis for a distinction between individual and specific

differences, is lost, excepting in the points actually specified by Geinitz ; and as he particu-

larly remarks upon the value of the differences observed by him, it is the more probable

that the other differences, apparent on his plate, do not actually exist, for if they do they

are of much greater importance than those he specifies.

The wing figured is a ve.ry large one, measuring 45 mm. in length, as stated by Geinitz

(in his plate it is 46.5 mm. long), and 20.5 mm. broad ; this he says is shorter than it should

be, the wing being contracted by a transverse wrinkling of the specimen, represented in his

plate by some wavy, transverse, narrow bands; the other wing is 50 mm. long and 20 mm.
broad, and represents, he thinks, the proper size ; it is not impossible, however, that the

wings may have actually varied a little in length, and the breadth to the length may be put

down as between 1 : 2.2 and 1 : 2.5. Both wings are nearly perfect, the apical edge of

each being lost for a little way, and a few of the veins being obscured. The wing we have
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chosen for illustration and principal description^ as probably delineated with greater accu-

racy, is a left wing exhibiting the upper surface.

Hind wing. Portions of both hind wings are preserved in connection with the fore

wings, but show no outline of their form, but only some branching veins ; which from their

close resemblance to the scapular and externomedian veins of the front wing, as to the

mode and position of their forks, probably belong to these veins ; their branching appears

to be a little further from the base than in the front wing.

The single specimen known, is, with the possible exception of Etobh insignis^ the most

perfectly preserved of all palaeozoic cockroaches ; for, besides the wings, we have the head,

thorax, a part of the body and the legs. It is, therefore, to be hoped that Dr. Geinitz will

give a fuller account of it at an early period. The abdomen is probably ill preserved, as it

is not represented on the plate, but is said by Geinitz to be 40 mm. long, and about 10 mm.
broad, the narrowness of which he remarks. Of the head he makes no special mention ; it

projects a little beyond the thorax as a transversely oval body, 2 mm. long, and 5 mm.
broad. The pronotal shield is longitudinally oval, broadest apparently in front of the middle,

its front border well rounded, the sides convex, and the hind border apparently rather

straighter than the front, its length 15 mm., and its breadth 10 mm. The two hinder pair

of legs are well preserved, apparently shaped much as in modern tj^pes; no mention is made

of spines ; the legs are short, particularly the hind pair, where the whole leg is about

35 mm. long, the femora and tarsi of about equal length, while the tibiae are a little longer

;

measuring his figure, we have the length of the former^ 12 mm. ; its breadth, 3 mm. ; length

of tibia, 14 mm. ; its breadth, 2 mm. ; length of tarsi, 10.5 mm. ; their breadth, 1.25 mm.
The wing is larger than in any other European species, excepting Anthr. spectahilisy

from which it is readily distinguished by the more arched costal margin, the longer medias-

tinal area, and the earlier division of the scapular vein. It is related to Anthr. porrecta

by the extent of the mediastinal area, but the distribution of the branches and the extent

of the other areas differ considerably. Geinitz considers it identical with Etohlatt. didyma

with which he says it closely agrees, specifying, indeed, the illustration of Germar

copied in our PL 2, fig. 13. He mentions, however, certain differences, such as the greater

simplicity and number of the anal veins. But there are much more important differences

than these, and such as leave no doubt whatever of the specific, not to say generic, dis-

tinction, although there is unquestionably a general resemblance between the two. The

shape of the wing is very different from that of Etohl, didyma^ principally on account of

the greater convexity of the costal margin in Anth, sopita and the greater median breadth

of the wing, as compared with the extremities ; in A. sopita again the mediastinal area

is considerably longer, the scapular area very much narrower, as compared to the breadth

of the wing, and its branches longitudinal, instead of oblique, and similar to those of the

mediastinal area; the distribution of the veins of the externomedian area is totally differ-

ent, the branches being mostly simple and inferior in Anthr, sopita^ while the branches are

superior and the uppermost unusually compound in JEtobl. didyma , and all together cover

an extensive area at the apex of the wing, instead of a very narrow one as in Anthr.

sopita. No differences of importance exist in the internomedian and anal areas.

The single specimen comes from Weissig, Saxony. Lower Dyas.
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Anthracoblattina dresdensis. (See figure in text.)

Blattina dresdensis Gein.-Deichm.;, Sitzungsb. naturw. Gesellsch. Isis^, 1879, 12-13, figs.

The fore wing is elliptical and very regularly formed, broadest in the middle ; the costal

margin is pretty strongly convex, especially on the basal half; the inner margin much
straighter, and the tip well rounded. The veins originate a little above the middle of the

wing, and curve gently upward before assuming a longitudinal course. The mediastinal

vein, beyond the basal fifth of the wing, is nearly straight, scarcely curving upward with a

broad sweep apically, and terminating only a little before the apex of the wing ; it emits

eight or nine rather closely crowded, nearly straight, oblique branches, about half of which

are simple, the others simply or doubly forked at or beyond the middle; the area is

broadest a little before the middle of the wing, where it is one-third the width of the wing.

The scapular vein runs parallel and close to the mediastinal until it forks, a little beyond

the end of the basal third of the wing, and then turns downward in a

nearly straight course subparallel to the costal margin, to just below the tip

of the wing ; it emits three equidistant longitudinal branches, the first two

of which fork near the origin of the simple third, and embrace between

them the upper tip of the wing. The externomedian vein, beyond its

curved base, runs in an almost perfectly straight line to just below the ex-

treme tip of the wing, and, commencing to branch just before the middle

of the wing, or scarcely beyond the division of the scapular vein, it emits

four simple, inequidistant, arcuate branches, which (especially the basal

jDair) are at first oblique and then longitudinal. The internomedian vein is

broadly sinuous in its course, being at first convex in the same sense as

the costal margins, afterwards, on parting from the anal furrow, in the oppo-

site sense, and terminates scarcely before the middle of the outer half of

the wing ; the area then diminishes rapidly in size, and is occupied by only

three or four straight, oblique, distant branches, none of which are long,

and which become continually shorter apically. The anal area is lost, as well as most of

the anal furrow, which apparently terminates not far from the end of the basal third of

the wing.

The length of the wing is 28 mm. ; its breadth 11 mm., and its breadth to its length as

1 : 2.5. It was therefore somewhat smaller than the average of the genus. The frag-

ment probably represents the upper surface of the left wing, and is nearly perfect, the

tip being broken in two places, and the entire anal area absent; the interspaces are

filled with a well-preserved reticulation of polyhedral cells. Geinitz compares this species

with Etohh eicglyptica^ and, although he mentions Anthracohl. 'porrecta^ fails to see how
much more closely it resembles the latter species. Besides the differences he points out

in his comparison with the former, the stouter form of the wing and the inferior origin of

the externomedian branches should be mentioned. Of the species of Anthracoblattina, it

most nearly resembles A, porrecta^ but differs from it in being less parallel-sided, in the

unequal width of the mediastinal area, the frequent forking of the mediastinal branches,

and especially in the more simple and regular branching of the scapular and externo-

median veins; besides these points, the scapular-externomedian interspace strikes the

margin below and not at the apex, and the internomedian branches are more distant. It

Antliracohlattina

dresdensis.
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is also somewhat closely allied to the much larger Anthracohl sopita^ from which it differs

principally in the unequal width of the mediastinal area, and the form a.nd infrequent

branches of the internomedian area. In the form of the latter area, indeed, it differs from

all other species of the genus, the course of the internomedian vein in all the others being

broadly and somewhat uniformly arched, while in this it is rather strongly sinuous or

sigmoid, and has an unusually small number of branches.

The single specimen known was found in the rubbish at the mouth of the Kaiserschacht,

near Klein-Opitz, in Saxony, and, according to Geinitz, is the oldest insect known from the

rocks of Saxony. Upper carboniferous.

[The publication of this species w^as known to me, by the kind communication of Dr.

Geinitz, only after the plates were engraved and the printing of the text well advanced.

I have, however, been able to place the species in its proper position in the text, to add a

wood-cut, and even to alter all references to the genus where necessary.]

Anthracoblattina porrecta. PI. 4, fig. 5.

Blattina porrecta E. Gein., Neues Jahrb. f Mineral, 1875, 6, taf 1, fig. 4;— lb., Neue

Aufschl. Dyas v. Weiss., 6, taf 1, fig. 4;— Gold., Faun, saraep. foss., ii, 20.

Fore wing. The wing is long and narrow, subequal, the costal border strongly arcuate

at the base, but beyond very gently convex to the rather broad, well-rounded tip ; the inner

margin is broken, but probably nearly straight ; the veins originate at about the middle of

the base, and curve gently upward before becoming longitudinal. The mediastinal vein

follows very closely the costal margin, but at considerable distance, approaching it very

gradually in the apical half of the wing, and terminating only just before the apical sixth

of the wing ; it emits nine or ten oblique, straight, generally simple veins, and occupies

about one-third the breadth of the wing. The scapular vein has a regular, gently and

and broadly sinuous curve, runs subparallel to the costal margin, and terminates at the tip

of the same ; it breaks into two shoots just before the middle of the wing, the lower of

which emits two apical, superior, simple branches ; the upper, at subequidistant intervals,

three straight, superior branches, the basal forked, the others simple, similar in direction and

appearance to the apical branches of the mediastinal area. The externomedian vein runs

closely parallel to the preceding, and emits two inferior branches, one at the point where the

scapular vein divides, which is doubly forked, and the other nearly half way to the margin,

which is probably singly forked. The internomedian vein is regularly and rather gently

arcuate, and terminates on the inner margin a little before the extremity of the mediastinal

vein, and emits four long and very gently arcuate, simple branches at regular intervals

from the middle of the basal half of the wing. The anal furrow is distinct, very regularly

and broadly arcuate, terminating scarcely before the middle of the wing; the anal veins

are simple, arcuate, and apparently distant.

The wing is a large one, measuring 34 mm. in length, and 12.5 mm. in breadth, the

breath being to the length as 1 : 2.7. The only example known is nearly perfect, and if

the upper surface is exposed, represents a left wing, whose inner margin is nowhere well

defined, the anal field obscured, and an unimportant fragment of the tip missing. As
Geinitz says, it is clearly distinct from any other species, and is peculiar for the reversed

similarity of the scapular and externomedian veins, which occupy equal spaces on either
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side of the extreme apex. It is much smaller than the preceding specieS;, from which it also

differs in form^ in the width of the mediastinal area, and the very different distribution of

the scapular and externomedian branches. It probably agrees better in size with Anthr.

Hilckertiy from which it is abundantly distinct by the much earlier division of the scapular

and externomedian veins. Prom the succeeding species^ Anthr. winteriana^ it differs

strikingly in the greater width of the mediastinal area^ and in the distribution of the

branches of the externomedian veins.

The single specimen was found in the coal shales of Weissig^ near Pillnitz^ Saxony.

Lower Dyas.

Anthracoblattina "wintenana. PI. 4, fig. 12.

Blattina winteriana Gold.^ Neues Jahrb. f. Mineral, 1870, 288-89, figs. 1-4;— lb., Faun.

saraep. foss., ii, 19, 25-26, 51, taf 1, fig. 11.

Fore wing. The basal third or thereabouts of the wing being broken, its. shape cannot

be fully described, but in the parts which are preserved are some unique peculiarities ; the

costal margin, straight in the middle of the wing, is afterwards strongly curved, and meets

the almost equally curved inner margin at nearly a right angle, the tip being bluntly angu-

lated, an extremely rare occurrence in palaeozoic cockroaches. The mediastinal vein is

nearly straight, in near proximity to the costal margin, and when the latter begins to curve

toward the apex, this curves in an opposite direction, giving the mediastinal area an elon-

gated lancet-shaped form ; the vein terminates at some distance before the apex, probably

scarcely before the apical sixth of the wing, and emits a considerable number of rather

distant, straight, simple or forked, oblique branches, becoming more longitudinal toward

the tip ; the area is probably not more than a sixth of the width of the wing, at the middle.

The scapular vein is rather widely separated from the mediastinal, and forks probably not

far from the middle of the wing, and continues then in a nearly straight line, subparallel

to the costal border, and terminates below the tip of the wing, being near the apex double

the greatest width of the mediastinal area; it emits, at subequidistant intervals, four straight

longitudinal branches, the first compound, the second forked beyond the middle, the others

simj)le, the ultimate branches much more closely crowded than the mediastinal branches.

The externomedian vein divides close to the base of the wing, in exactly what manner

cannot be said ; for in the only specimen known, three very straight veins, which most

probably belong to this area, appear at the basal edge of the fragment, the outer ones

forking once beyond the middle of the wing, all parallel to the scapular vein, and occupying

a small area near the extremity of the inner margin, shorter than that occupied at the

margin by the scapular area, and, by the nearly uniform width of the area throughout the

wing, forming a striking contrast to the fan-shaped disposition of the scapular branches.

The internomedian vein is also parallel to the same veins, showing only a slight tendency to

an arcuate course, and terminating at the same distance from the apex as the mediastinal

vein; it emits four or more, rather distant, simple or forked, straight and oblique branches.

The length of the fragment is staied by Goldenberg to be about 22 mm., its breadth

13 mm.; the entire length can only be roughly conjectured; it may have been 30 mm.
long, or above the medium size ; its breadth was to its length probably as 1 : 2.3. Golden-

berg's illustration of the natural size would, however, make the fragment only 18.5 mm.
long, or his magnified drawing only 21mm.; the enlargement on our plate chances to
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have been based for size upon the smallest of these figures, and is therefore doubtless too

small; in length it should have closely resembled Anthr. Rucherti, The fragment repre-

sents the upper surface of a left wing, in which the basal third, the whole anal field, and

part of the internomedian is destroyed. The veins are all deeply impressed, and the inter-

spaces are correspondingly vaulted, but the mediastinal vein, probably by the mode of

preservation, is sharply elevated into a ridge. Goldenberg describes the cross venation as

nearly effaced, but where traces of it are found, as consisting of a network of delicate

quadrangular meshes, visible only by considerable enlargement.

This wing is very peculiar, not only for its pointed apex, but for its elevated mediastinal

vein, perhaps due, as remarked, to accident ; and also for the nearly equal breadth of its

long externomedian area, which is the more striking because unaccompanied by corre-

sponding differences in other parts. These peculiarities forbid any reference of this form to

any other species, and render unnecessary any special comparison with allied types. It is

placed in its present position, however, because it resembles the preceding species in the dis-

tribution of the scapular and mediastinal branches, and the following in the narrowness of

the mediastinal area, more than it does the other species; but the resemblance is not very

great, nor does it extend to other important parts of the wing. Goldenberg compares it

to Blattina russoma^ but only as regards the size.

The single specimen was found in the Dudweiler coal-pit, near Saarbrucken, Germany.

Middle carboniferous.

Anthracoblattina Remigii. PI. 4, %. 2.

Blattina Remigii Dohrn, Palaeont., xvi, 133-34, taf. 8, fig. 3 ;— Gold., Faun, saraep. foss.,

ii, 20, 26-27, 51, taf. 1, fig. 13.

Fore wing. Nearly the whole of the inner margin is wanting, so that the form of the

wing cannot be definitely stated ; it would appear, however, to have been nearly equal or

slightly tapering, for the principal veins are straight for most of their course, and the costal

border is very gently and regularly convex, with the appearance of a fully-rounded apex.

The veins originate from above the middle of the wing, and have only a very broad and

gentle upward curve near the base. The mediastinal vein runs subparallel to the costal

margin, very gradually approaching it, a little more rapidly as the apical third of the wing

is entered, terminating scarcely before the apical sixth of the wing ; the area is about one-

fifth the breadth of the wing, and is filled with a large number (eight to ten) of arcuate, simple

branches, longitudinally oblique even at the start, and becoming nearly longitudinal toward

the apex. The externomedian vein is much more distant from the mediastinal than from

the internomedian vein, has a very gently arcuate, longitudinal course, parallel to the costal

margin in the basal two-thirds of the wing, and terminates at the very tip of the wing ; it

divides, a little before the middle of the wing, into two branches, each of which fork near

the tip of the wing only. The externomedian vein runs in close proximity to the pre-

ceding, is straight beyond the basal fifth of the wing, is represented by Dohrn as first

dividing in the apical third of the wing, and emitting two simple inferior branches ; the

space, however, in the apical half of the wing between the externomedian and interno-

median veins is so great, that there must certainly be at least another, and that probably a

forking vein, originating a little beyond the middle of the wing and occupying this space.



96 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

The internomedian vein is rather strongly and regularly arcuate throughout^ and termi-

nates probably about as far from the tip of the wing as the mediastinal vein ; it emits only

three similarly arcuate, long, and very distant branches. The anal furrow is not very

deeply impressed, rather strongly and regularly arcuate, terminating at a little before the

middle of the wing ; as the veins originate above the middle of the base, even including

the anal furrow, the anal area is very large ; the anal veins, to the number of six or seven,

are rather distant and simple, at first arcuate, afterwards nearly straight.

The wing is one of the smaller ones, the fragment measuring 14 mm. in length and

6.2 mm. in breadth, the whole wing being probably about 15.5 mm. in length, and the

breadth to the length as 1 : 2.5. A large part of the lower outer portion of the wing is

broken, but the course of the veins is pretty clear throughout; the upper surface of the

wing, which is a left one, is exposed, on which the veins are slightly elevated ; but the anal

furrow is rather indistinct and depressed, the anal area being vaulted to a considerable

degree, while the middle of the wing is rather concave ; no cross venation can be seen.

The distant venation of the lower part of the wing, i, 6., in the anal and internomedian

areas, is in unusual contrast to the crowded distribution of the other branches, and marks

this wing as very distinct from others; so, too, the narrowness and equality of the space

between the mediastinal and internomedian veins in the basal half of the wing is rather

peculiar, and allies the species to the following ; from which, however, it is remarkably dis-

tinct in the narrowness of the mediastinal area ; in this particular, one is reminded only of

the preceding species, but the distribution of all the other veins is very different. Dohrn

and Goldenberg compare it to Hermatohh lebacliensis^ with which, indeed, the general

resemblance is greater than with perhaps any other palaeozoic cockroach ; but besides its

lesser size and the comparative narrowness and equality of the mediastinal area, we find

the scapular branches superior, instead of being inferior, as in Hermatohh lebachensis.

The single specimen was found in an argillaceous schist in a coal-pit on the Remigius-

berge, near Cusel, in Rheinpflalz. Upper carboniferous.

Anthracoblattina Riickerti. PI. 4, fig. 1.

Blattina Buckerti Gold., Neues Jahrb. f. Mineral., 1869, 163-64, taf. 3, fig. 11.

Fore wing. The apex of the wing only being preserved, and that not perfect, it is im-

possible to describe the form of the wing; the apical half of the costal border, however, is

preserved, showing a curve very similar to that of the species last described. The medias-

tinal vein, if I have rightly interpreted it, is remarkably distant from the costal margin, so

that the area must occupy more than a third of the width of the wing, terminating just

before the apical sixth of the wing, and possessing distant, simple, nearly straight, and

oblique branches. ' The scapular vein is straight or scarcely arcuate in an opposite sense to

the costal margin, in the outer half of the wing, and terminates scarcely before the tip,

dividing only in the apical third of the wing, and emitting at rather wide angles three

simple or forked branches. The externomedian runs down the middle line of the wing

exactly parallel and close to the preceding, begins to divide at the same point, and has two

equally divergent, simply or doubly forked branches, occupying an exactly equivalent area

to those of the scapular vein. The internomedian vein is gently arcuate in the distal half
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of its course, termmating a little beyond the mediastinal vein, and has a large number of

straight, oblique, crowded branches, simple or deeply forked.

The length of the fragment is 16.5 mm.; its breadth, 13.5 mm.
;
probably the length of

the wing was about 30 mm., or a little above the medium size, and the breadth to the

length as 1 : 2.2. The restored parts in our plate, however, no doubt represent the wing

as too broad, the projecting part of the internomedian area being inaccurately drawn.

Goldenberg describes the interspaces as filled with parallel and straight cross lines. If the

upper surface is exposed, the wing is a left one.

It is peculiar for the great width of the mediastinal area, even if we have carried it a

single vein too far inward ; and the regularly opposed and straight distribution of the

branches on opposite sides of the scapular-externomedian interspace, which follows nearly

the middle line of the wing, gives it a peculiar aspect. Goldenberg compares it to Her-

matohl. lehachensis^ but the different position of the scapular branches, superior instead of

inferior, at once distinguishes it from that, not to mention the points referred to by him.

It is more nearly allied to Anthr, JRemigii^ from which, however, it may be distinguished

at a glance by the far less arcuate form and the much greater frequency of the interno-

median branches.

Goldenberg neglects to record this species (of his own description) in his Catalogue of

fossil cockroaches (Faun, saraep. foss., ii, 19-21.)

A single specimen, from the Max coal-pit of Stockheim, Oberfranken. Dyas.

Gerablattina nov. gen. (yyjpaq^ Blattina).

Blattina Auct (pars).

The mediastinal vein of the front wing runs parallel or subparallel to the costal margin,

and generally rather distant from it, frequently more distant in the middle of its course

than elsewhere, and terminates generally beyond the middle of the apical half of the wing,

frequently far toward the very apex ; it sends a large, sometimes a very large, number of

oblique, straight or curving, usually simple branches to the costal margin. As the division

between the scapular and externomedian areas is at or before the tip of the wing (in a

single species, G. Mahri^ perhaps slightly beyond it), the scapular area is necessarily much
restricted

;
generally speaking, it is limited to only a few apical branches, which scarcely

originate before the middle of the apical half of the wing ; and in one or two, such as G.

Geinitzi and G. Miinsteri, there is only a single apical fork; but in G. Germari and G.

weissiana there are several branches, which originate near the middle of the wing : the

American species, however, seem to form a distinct section ; for notwithstanding that the

great length of the mediastinal vein is still retained, the scapular vein begins to branch before

the middle of the wing, and emits three or four branches, some of which branch again, and

that more than once ; the bjanches of this vein are always superior, whether the extent of

the branching be considerable or slight. The externomedian vein is very similar to the

scapular, although in some, but not all, of the species in which the scapular area is greatly

reduced, it does not suffer to a corresponding extent; in the species placed at the head of

the series, as well as in G, Geinitzi and G. MUnsteri^ it is considerably more extensive

than the scapular area, but in the others, including the American species, it is very simi-

larly developed; all the branches are likewise superior, so that the reverse obliquity of the
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branches of neighboring veins appears in this genus in the interspace between the externo-

median and internomedian veins. The combined internomedian and anal areas occupy, in

the species at the head of the series, somewhat more than half of the width of the wing at

the base, about one-half or slightly more than that in the others; and it generally dimin-

ishes gradually and regularly in width, and terminates, with rare exceptions, nearer the tip

than does the long mediastinal vein ; in some species the internomedian vein is nearly

straight; in others, however, while there is at first a rapid diminution in the breadth oi

the area, the vein afterwards runs parallel to the inner border, and extends the area far

toward the tip of the wing; the vein has a large number of subparallel, straight or gently

curving branches, which are indifferently simple or branched, and the obliquity of which

corresponds in most cases very closely, although in a reverse sense, to the branches of

the mediastinal vein. The anal furrow is generally pronounced, and straight or gently

curved ; in one or two, however, it is very arcuate, and, while somewhat irregular in ter-

mination, its tip seems never to be far removed from the end of the basal third of the

wing ; the anal veins, where known, are frequent, parallel, arcuate, and generally simple in

the European species and in one of the American species ; but in the other American spe-

cies, G. fascigera, they are very different, being nearly straight, multiple-forked, running

in a direction somewhat divergent from that of the anal furrow, and approaching the latter

only near its termination.

The wings in this genus are slightly above the average in slenderness, being precisely

the same, as a whole, as in Etoblattina, the breadth being contained in the length scarcely

less than two and three-quarter times.

This genus appears to be most nearly allied to Hermatoblattina, from which it differs

sufficiently in the superior position of the branches of the scapular vein ; from Etoblattina

and Archimylacris it may be separated at once by the great length of the mediastinal area f

from Anthracoblattina it differs in having the branches of the externomedian vein superior

and not inferior ; Progonoblattina, with the wide extent and importance of its scapular

and externomedian areas, is readily distinguished from it ; Oryctoblattina for similar rea-

sons, as well as for many others, cannot be confounded with it ; while the strong backward

curve of the externomedian vein in Petroblattina, with the extensive area covered by its

longitudinal branches, separates it from that genus at a glance.

Most of the species of the genus, which next to Etoblattina is the richest in known

forms, come from the old world ; but two American species must be placed here, although

the extensive development of the scapular vein would perhaps, as suggested above, warrant

separating them as a peculiar section.

Gerablattina Goldenbergi. PL 3, fig. 13.

Blattina Goldenbergi Mahr, Neues Jahrb. f. Mineral., 1870, 282-84, fig. 1; — Gold., Faun.

saraep. foss., ii, 19.

Fore wing. The apical third of the wing being lost, its precise form cannot be described,

but it was evidently long and narrow ; the costal margin is regularly and rather strongly

arcuate, with a very prominent humeral lobe, the inner margin straight, with its basal

angle rather broadly rounded. The veins originate much below the middle of the base

and curve strongly upward over a considerable distance, so as soon to occupy the middle of



S. H. SCUDDER ON PALAEOZOIC COCKROACHES. 99

the upper two-thirds of the wing. The mediastinal area is nearly one-third the width of the

wing^ the main vein running parallel with the costal margin for a long distance^ probably

over the basal two-thirds of the wing^ beginning to turn toward the border only at the very

extremity of the fragment^ and probably reaching the border at no great distance before

the tip of the wing; it emits nearly a dozen distant, nearly straight;, simple and oblique

branches. The scapular vein runs closely parallel to the preceding throughout the frag-

ment, supposing the two veins which appear to originate from its under surface to represent

the externomedian vein; whether this interpretation is correct, neither the description nor

the illustration of Mahr enable us to state positively ; but the resemblance of this wing to

others of the genus in which we place it renders it probable that here, as is usually the case

in the genus, the scapular is of less importance than the externomedian vein, and in such a

case only one of the three veins which lie between the mediastinal and internomedian veins

in the middle of the wing can belong to the scapular vein ; although this vein is simple in the

fragment, the turn of the mediastinal vein toward the costal border renders it nearly cer-

tain that it forks at least once or twice in the apical third of the wing. The externomedian

vein, on the same assumption, divides into two branches before the middle of the wing,

each of which again forks beyond the middle of the wing, and undoubtedly branches again

beyond that, probably occupying upon the margin all the space from a little above the tip

to the extremity of the internomedian area ; the general course of the vein is at first

strongly arcuate, afterwards longitudinal. The internomedian vein is strongly arched in

the basal half of the wing, then becomes straight or bent a little toward a longitudinal

direction, and probably terminates about as far from the tip as the mediastinal vein; it

emits only three branches, the first forked, the others simple, all gently arcuate, oblique^

and distant ; the veins of this area are represented by exceedingly heavy lines in Mahr's

illustration, but as he makes no mention of any difference between them and the others^

this is probably an error. The anal furrow is very strongly arcuate indeed and deeply im-

pressed, terminating, probably, a little before the middle of the wing; the anal veins,

according to Mahr, are ten in number, but many more are represented in his figure,

which is carefully followed in our plate; these are all arcuate, regular, simple, and, in

striking contrast to the other areas, closely crowded.

The wing is of medium size, the length of the wing being 15.5 mm., while the entire

length of the wing is probably about 23 mm. ; its breadth is 9 mm., and the breadth to the

length as 1 : 2.55. From Mahr's statement that the anal field is concave, the under surface

is evidently exposed to view, and the wing is therefore a right one.

It is remarkable for the great extent of its anal area, by which it is readily separated

from all the species of the genus in which this area is known, and for the close proximity

of the veins in this area as contrasted with their wider separation in the rest of the wing

;

in the uniform belt-like nature of the mediastinal area it resembles several of the species,

particularly G. clathrata^ G, intermedia^ and G, Mahri ; from the first of these it is quickly

distinguished by the distance of the branches of the mediastinal vein, in which particular it

more nearly resembles the other species ; from G, Mahri it differs greatly in size and in

the convexity of the costal margin ; and from G, intermedia in the early division of the

externomedian vein and the strongly-curved internomedian vein.

A single specimen, from an argillaceous schist between the third and fourth veins of the

Ilmenau coal basin, Manebach. Upper carboniferous.
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G-erablattina clathrata. PL 3, %. 4.

Blattina clathrata Heer, Viertelj. naturf. G-esellsch. Ziirich, ix, 288, 294-965 pl.^ figs. 3, S""^

3^ ; — Gold., Faun, saraep. foss., ii, 19.

Fore wing. The extreme tip and most of the anal area are wanting;, and the inner mar-

gin is also broken, so that the precise form is uncertain ; it is, however, tolerably broad,

and the costal, border rather strongly and regularly arcuate, much as in the preceding

species, but with a very slight humeral lobe ; the principal veins are all almost similarly

arcuate, originating near the middle line of the wing, and running subparallel to the costal

margin ; the branches on either side being very frequent, long, and straight, and, parting

from their stems at an equal angle, give the wing a peculiarly simple appearance. The

mediastinal vein runs nearly parallel to the costal margin, but is more distant from it in the

middle than at the base of the wing, is bent at the origin of its first branch, the humeral

lobe being devoid of branches, begins to approach the margin a little beyond the middle of

the wing and terminates at the very end of the fragment, or probably about midway be-

tween the middle of the costal border and the^extreme tip of the wing ; it emits about a

dozen closely-crowded, straight or nearly straight, simple or occasionally apically-forked,

oblique and nearly parallel branches, the direction of the apical not diverging greatly from

that of the basal branch ; the area is very broad, occupying nearly one-third the breadth of

the wing. The scapular vein, appearing to originate from the same stem as the externo-

median and to separate from it in the middle of the basal half of the wing, runs close and

parallel to the mediastinal, until that vein turns toward the costal margin ; it retains there-

after its former direction for some distance, and then turns very slightly and gradually up-

ward, and terminates just before the tip ; in this apical portion it emits three closely

approximated branches, the first next the last branch of the mediastinal vein, and basally

forked, the others simple and soon parallel to the main stem. The externomedian vein

does not fork until past the middle of the wing, and, just this portion being destroyed, it

is impossible to give a precise statement, but in any case the distribution of the veins is

peculiar, for the three or four straight and simple branches, which occupy the tip of the

wing and run subparallel to the scapular branches, spring, in the apical fourth of the wing,

from a vein which runs almost exactly parallel with the costal border, and in continuation

of the main externomedian vein ; while the other three or four branches, which strike the

apical part of the inner margin, run parallel to the internomedian branches, and are much
longer than the other externomedian branches, running parallel to each other in a straight

and simple course, and originating, in some indeterminable manner, scarcely beyond the

middle of the wing. The internomedian vein is rather strongly and very regularly

arcuate, terminates a little nearer the apex than the mediastinal area, and emits about ten

nearly straight, very long, parallel, oblique veins, the first doubly forked, the others simple

;

the area at its broadest occupies considerably more than half the breadth of the wing. The

anal furrow is well impressed, strongly arcuate, apically nearly straight, terminating not

much beyond the basal third of the wing ; one or two fragments of anal veins next to the

furrow are preserved, running parallel to the same.

The wing is of rather large size, one of the largest of the genus, the fragment measuring

32 mm. in length, and 13.5 mm. in breadth; the whole wing is probably 35 mm. long,

according to Heer, the breadth being to the length as 1 : 2.6. By some accident it has
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been represented upon my plate as magnified slightly less than twice. From Heer's

description of the reticulation^ probably the upper surface is exposed^ and the wing is that

of the left side ; all the interspaces^ according to Heer^ are filled with a very fine network^

as in Oryctohl. reticulata^ consisting of polygonal cells, forming from two to four rows in

each interspace, whence the specific name.

The species is peculiar for the regular distribution of the branches, parting in a uniform

manner on either side of the principal veins ; and for the unusual distinction of the upper

and lower branches of the externomedian vein, which take the direction,— the upper of the

scapular, the lower of the internomedian branches. In the great breadth, length, and uni-

formity of the mediastinal area, this insect resembles several of the species of Gerablattina,

but especially G, Goldenbergi and G. Mahri. In the form of the wing it most resembles

the former species, from which it is readily distinguished by its larger size, the much greater

extent of its internomedian and much smaller extent of its anal area. From Gerahl, inter-

media^ with which it agrees to a certain extent in the apical division of the scapular and

externomedian branches, it is readily separated by the far more crowded neuration and the

larger size of the wing.

The single specimen comes from the coal-measures of Manebach, in Thiiringen, asso-

ciated with leaves of Pecopteris arborescens. Upper carboniferous.

Gerablattina intermedia. PL 3, fig. 11.

Blattina intermedia Gold., Faun, saraep. foss., ii, 19, 24-25, 51, taf 1, figs. 10, 10^.

Fore wing. The wing is of an obovate form, its regularity only lost by the prominence

of the anal angle and the relatively diminished size of the humeral lobe ; the costal border

is considerably arcuate, but the humeral lobe so little developed as to be less full than

the inner angle ; the inner margin is gently arcuate, and the tip broad and broadly

rounded ; the veins originate from about the middle, perhaps above the middle, of the

base, and are gently arcuate at their origin. The mediastinal vein, subparallel to and

rather distant from the costal margin, turns rather rapidly toward it somewhat beyond the

middle of the wing, and terminates in the middle of the outer half of the wing, emitting

seven distant, arcuate, oblique, parallel, simple branches; the area occupies a little less'

than one-third the breadth of the wing. The scapular vein runs parallel to the costal mar-

gin until it branches in the middle of the third quarter of the wing, beyond which it curves

toward the margin, and half way to it emits a second and only other branch, which is

simple, the first being forked. The externomedian vein, which appears to be coalesced

with the preceding in the basal fourth of the wing, runs parallel to the internomedian, and

does not fork until it has reached the apical fourth, when it only emits from its upper sur-

face two simple, short, and straight branches, which, with the main vein, occupy the tip of

the wing, and leave a wide space between the scapular and externomedian veins. The

internomedian vein is rather gently arcuate at the base, and beyond nearly straight, in-

clined downward, terminating a little before the tip of the wing, and emitting half a dozen

or more distant, straight or gently arcuate, simple or apically forked, oblique branches.

The wing is of medium size, measuring 22 mm. in length and 10 mm. in breadth, the

breadth to the length being as 1 : 2.2. If the upper surface is exposed, it belongs to the

right side. The anal area is lost, but otherwise the wing is perfect, and in certain places,
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says Goldenberg, one may see with a lens a delicate polygonal reticulation in the inter-

spaces^ which he represents as formed of very closely approximated cross lines^ often con-

nected near the middle by oblique cross lines^ so as to form elongated interdigitating cells.

This wing is peculiar, as Goldenberg remarks, for the very slight development of the

scapular and externomedian veins, and especially for the apical division of the latter. He
might also have added, its open neuration. In comparing it with ''Blattina flabellata

Germ.,'V Goldenberg doubtless had in mind our Gerabl. Mmsteri, with which it no doubt

agrees in general features, but is at once distinguished by the peculiar marks of the species

just referred to; it is, however, more closely related to a species described by Goldenberg

at the same time, Gerabl. scaherata, which also has very sparse neuration. It differs from

this, however, in the character of the mediastinal branches, which are far more longitudinal

in Gerabl. scaberata^ and some of them also forked, while the division of the scapular and

externomedian veins in that species is even simpler than here. In the apical division of

these two veins just mentioned it is related to Gerabh clathrata^ but the smaller size and

openness of the neuration at once separate it from that species.

The single specimen comes from a bluish bituminous shale at Wemmetsweiler, near Saar-

briicken, Germany. Middle carboniferous.

Gerablattina scaberata. PL 3, fig. 3.

Blattina scaberata Gold., Faun, saraep. foss., ii, 19, 25, 51, taf. 1, fig. 8.

Fore wing. The fragment preserved is exceedingly imperfect, and all that can be said

of the form of the wing is that its costal border, away from the two extremities,

is nearly straight or scarcely arcuate. The neuration of the wing, however, is suffi-

ciently preserved to indicate its probable place in this genus, and to distinguish it from the

other species of the same. The mediastinaal vein runs parallel to the border in the basal

third of the wing, then approaches it very gradually, terminating in the middle of the

apical half; it is very distant from the margin, the area probably occupying about one-third

the width of the wing ; it emits half a dozen straight and very long, longitudinally oblique

veins, some of the basal ones rather deeply forked, the others simple, and all distant. The

scapular vein terminates just before the tip, is nearly straight from beginning to end, and

probably emits only a single, and that a simple, branch at the middle of the outer half of

the wing ; for there is hardly space for more. The externomedian vein runs in a straight

course down the middle of the wing, and can hardly fork more than once,^ and that beyond

the middle. For the internomedian vein also runs in a straight line along more than half

the wing, and must terminate scarcely below the tip ; only one branch of this vein can be

seen, and this has an unusually longitudinal trend, like the branches of the mediastinal

vein.

The wing is of tolerably large size, the length of the fragment being 25 mm.; its

breadth, 7.5 mm.; the probable length of the wing is 30 mm., but its breadth can only be

conjectured. The base, almost the whole of the lower half of the wing, and a large part

of the tip are lost. If the upper surface is exposed, the wing is of the right side. Gold-

enberg mentions that no reticulation can be discovered, but that the interspaces are

sprinkled with small raised points.

1 In the plate the branch of this vein should have been given in dotted lines at the base as well as beyond.
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The wing is peculiar for the longitudinal direction of the branches of the mediastinal and

internomedian veins, and also for the simplicity of the scapular and externomedian branch-

ing ; the latter, indeed, is only inferred, but reasonably so, from the openness of the exist-

ing neuration, the small space left for branches, and the extreme straightness of the prin-

cipal veins, which is another peculiar feature of the species. It is more nearly related to

the preceding species than to any other, but is readily distinguished from it by all the

features above named, and by the straightness of the costal margin.

The single specimen was found in a bluish bituminous shale from the culm of the Alten-

wald mine, near Saarbriicken, Germany. Middle carboniferous.

Gerablattina Geinitzi. PI. 2, fig. 11.

Blattina Geinitzi Gold., Neues Jahrb. f Mineral., 1869, 160-61, taf 3, fig. 5; — lb.. Faun.

saraep. foss., ii, 19.

Fore wing. The wing is of peculiar form, the costal margin being straight nearly to the

tip, while the inner border is rather strongly arcuate and the tip well rounded ; Golden-

berg considers the humeral angle as complete, and therefore states, as another point in con-

trast to the form of the wing in other ancient cockroaches, that it does not project so far

basally as the anal angle; but this would hardly seem consistent (to the extent figured)

with the use of the wing, and we are therefore forced to believe the wing imperfect. The
veins originate from the middle of the upper half of the base, and do not curve upward.

The mediastinal vein, owing to the straightness and basal contraction of the costal margin,

is nearer the margin basally than beyond, pursuing an arcuate course, first divergent from,

afterwards convergent with the margin, and terminating only a little before the apex, or at

the extremity of the straight portion of the margin ; the area is widest in the middle of

the wing, where it is less than a fourth of the entire width of the wing, and is filled with

frequent, longitudinally oblique, simple, arcuate veins, about eight in number. The scap-

ular vein is remarkable for its excessive simplicity, following close to the mediastinal vein,

and forking once only and close to the extremity, beyond the origin of the last mediastinal

branch. The externomedian, on the contrary, has a broadly sinuous course through nearly

the middle of the wing, and although it begins to fork before the end of the basal third, it

only occupies, with its three branches, the extreme apical border of the wing ; the branches

are equidistant, the last emitted before the end of the middle third of the wing, superior

longitudinal, and closely crowded apically, the first one (in the only specimen known)

simple, the next simply, the last doubly forked. The internomedian vein is subarcuate, or

bent in a sense opposite to what is usual in palaeozoic cockroaches, the basal half being

nearly straight and bent downward, the apical nearly straight and sublongitudinal, termi-

nating just before the tip, where the scapular vein ends, and emitting about eight crowded,

subarcuate, simple or forked veins, the apical much more longitudinal than the basal. The

anal furrow appears to be lightly impressed, gently arcuate, terminating a little before the

middle of the wing ; the five anal veins are at first simple and arcuate, like the furrow,

afterwards forked and straighter.

The wing is of small size, measuring 14 mm. in length and 4.75 mm. in breadth; or the

breadth to the length nearly as 1 : 3. If the upper surface is exposed, the wing is from

the right side. Goldenberg makes 'no mention of the surface characters. The wing is
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unusually perfect, but probably the basal portion at the humeral lobe is wanting. It is

peculiar for the straightness of its costal margin as contrasted with the fullness of the

inner margin, for the basal narrowing of the mediastinal field, and for the extreme apical

simple forking of the scapular vein. In ^the first and last of these features it is undoubt-

edly allied to the preceding species, but is readily distinguished from that by its narrower

mediastinal field, as well as by abundant division of the externomedian vein, the smaller

size of the wing, and the much more crowded neuration. Gerahl. Milnsteri has a some-

what similar scapular vein, and also has a crowded neuration, but it also has an extremely

wide mediastinal field,- in striking contrast to this species ; its straight costal margin also at

once separates this species from Gerahl. Mmisteriy as indeed from all the other unmentioned

species of this genus.

The single specimen found comes from Lobejlin, Germany. Upper carboniferous.

Gerablattina Miinsteri. PL 2, fig. 12.

Blattina flabellata Germ., Verst. Steink. Wettin, 84-85, tab. 31, fig. 5% 5^;— Gieb., Ins.

Vorw., 315. Not Bl. flabellata Germ., Miinst. Beitr. (for which see Etobl. flabellata).

Fore wing. The costal margin is rather strongly and regularly arcuate, while the inner

margin is straight; and the wing, being broadest at the end of the basal third, tapers very

regularly thereafter to the tip, which is broken, but probably well-rounded; the veins orig-

inate a little above the middle of the base, and curve a little upward at first. The medias-

tinal vein is arcuate at base, straight and subparallel with the costal margin beyond and

past the middle of the wing, curving gently toward the margin, which it does not reach until

about the middle of the apical fourth of the wing ; the area is very broad, being fully two-

fifths the entire breadth of the wing in the middle of the latter, and emits a large number,

a dozen or more, of nearly straight, mostlj^ simple, occasionally forked, branches, the basal

ones transversely oblique, the apical longitudinally oblique. The scapular vein is very sim-

ple, broadly sinuate, follows the course of the mediastinal vein, and, passing nearly through

the centre of the wing, forks once in the middle of the apical half of the wing, and occupies

only an extremely narrow area on the extreme apical portion of the costal margin. The

externomedian vein appears to be coalesced with the scapular in the basal fourth of the

wing, but both before and after its separation follows exactly parallel and close to the inter-

nomedian vein, which terminates probably almost as near the apex as the scapular vein,

leaving for the externomedian vein only the very apex of the wing; it begins to branch a

little before the middle of the wing, and emits, at equidistant intervals, three longitudinal

branches, the middle one arising in the middle of the wing, and simple, the others simply

or doubly forked, so that the apex is crowded with veins. The internomedian vein is rather

strongly arcuate at base, then runs downward in a nearly straight line toward the middle of

the apical half of the inner margin, until nearly the end of the middle third of the wing,

when it turns suddenly outward, and runs parallel to the inner border, doubtless afterwards

approaching it, and probably terminating only when the apical margin is reached ; it emits

about eight straight, oblique veins, the short apical ones only slightly more longitudinal, all

simple excepting one which is compound, and fills the apical part of the regular portion of

the area. The anal furrow is distinctly impressed, rather gently and regularly arcuate, and
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terminates a little beyond the basal third of the wing; the anal veins^ six in number, are

simple and similarly arcnate.

The wing is somewhat below the medium size^.the fragment being 17.25 mm. long and

6.5 mm. broad; probably the real length of the wing is 18.5 mm., and the breadth to the

length as 1 : 2.85. The upper surface of the wing appears to be exposed, and is that of

the left side. Germar speaks of the > principal mediastinal and internomedian veins as

delicate.

Germar confounded this species with that formerly described by him in Miinster's Beitrage

under the name of Btflahellata. It is indeed very close in general appearance, but if the

figure given in Miinster's Beitrage is correct, two species belonging to different genera are

indicated. The principal difference is to be found in the upper half of the wing. In Etohl.

-flabellata (as first described, and as we have restricted it), the mediastinal area is very nar-

row, and the vein terminates at about the middle of the costal margin ; in Gerahl. M'ln-

steri, on the other hand, the area is very broad, and the vein terminates only just before

the apex. In Etohl. flabellata again the scapular area is extensive, and filled with many
veins ; in Gerahl. Milnsteri^ the scapular vein is simply forked once. Or, to put it other-

wise, the branches of the basal half of the mediastinal vein of Gerahl. Munsteri are trans-

ferred, in Etohl. flahellata^ to another short principal vein, running above the mediastinal,
.

and which does not exist in Gerahl. Munsteri] while the scapular vein of the latter, amal-

gamated at base with the three-branched externomedian vein, is to be considered, in Etohl.

flahellata^ as the basal branch of a four-branched externomedian vein. The close resem-

blance of the externomedian and internomedian areas in the two wings would have led

me to consider the illustration in Miinster's Beitrage as simply faulty, were it not for the

following considerations : First, Germar makes no mention of any such error, but merely

quotes the reference in his synonymy. Second, there are several points of difference

besides those pointed out; for instance, the shape of the wing, which is less tapering in

Etohl. flahellata^ with a less arcuate costal, and a more arcuate inner margin; the com-

pound branch of the internomedian vein, found just beyond the middle of the wing in

Gerahl. Munsteri^ is represented in Etohl. flahellata by a pair of forked branches, having

a widely distinct origin ; the simply forked vein which I have considered the scapular in

Gerahl. Munsteri originates from the externomedian vein much nearer the base than in

Etohl. flahellata] and the borders of the broken tip do not agree in the two wings. Third,

if they are to be considered the same, the correct drawing is certainly the later one, but

the structure of the mediastinal vein is circumstantially described, as well as figured, in both

of Germar's works, in each case corresponding to the illustration in the same work; yet the

structure of the wing of Etohl. flahellata is wholly in keeping with that of the genus Eto-

blattina, which comprises the largest proportion of the European palaeozoic cockroaches,

and is indeed very closely related indeed to that oi Etohl. qffinis and Etohl. anthracophila^

as we have already pointed out ; and were it not for the remarkable similarity of the distri-

bution of the nervures referred in .E'^o&Z. j^a&eZZa?^a to the externomedian vein, it scarcely

seems probable that any doubt would arise concerning the distinction of the two species.

Unless Germar's original types exist, and can be verified, it seems questionable whether the

point can really be decided.

Germar, in his Wettin fossils, compares this species to Etohlattina anaglyptica^ which he

says it closely resembles, so that one might take it for a small specimen of the same, but as

we have seen above, the Wettin species must be placed in Gerablattina and not in Etoblat-

• MEMOIRS BOST. SOC. NAT. HIST. VOL. III. 14
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tina. It is related to Gerahl, Geinitzi by the simple structure of the mediastinal vein^ and

the branching of the internomedian^ but is at once distinguishable from it by the extreme

breadth of the mediastinal area^ and by the general shape of the wing. In. the distribution

of the externomedian veins it also resembles Gerabl. prodiicta^ but it hardly resembles it

in any other feature^ unless it be the shape of the wing. The structure of this same vein

separates it from all the other species of the genus. Giebel plainly describes the Wettin

specieSj and mistaking the scapular vein for the first branch of the externomedian (since

they are united at the base) considers the internomedian as entirely wanting^ and suggests

that it should therefore form a peculiar genus.

The single specimen comes from Wettin^ Germany. Upper carboniferous.

Gerablattina producta. PI. 3, fig. 2.

Blattina eitglyptica pars Gold., Neues Jahrb. f. Mineral. ^ 1869, 162-635 taf 3, fig. 9 (nee. 8).

Not Bh eitglyptica Germ, (for which see Etohl, eiiglyptica).

Compare also synonymy oi Etohl, Dohrni,

Fore wing. The wing is rather broad and subovate, the costal margin strongly and reg-

ularly arcuate, contracted at the humeral lobe, the tip well rounded and the inner border

nearly straight. The veins originate considerably above the middle of the wing, and are

scarcely turned upward at the base. The mediastinal vein, however, curves upward nearly

as much as usual next the base, where it is unusually near the costal margin ; but beyond

the base it is straight, and follows nearly parallel to the costal margin until past the middle

of the wing, when it bends very slightly toward the margin, and terminates in the middle

of the outer half of the wing ; it emits about eight straight, oblique, mostly simple veins,

and the area at its widest is scarcely one-quarter the width of the wing. The scajDular

vein is nearly straight from one end of the wing to the other, and terminates just above

the extreme apex, separating an upper third of the wing from a lower two-thirds ; com-

mencing to divide at the middle of the wing, it emits four straight, obliquely longitudinal,

superior branches, the first forked beyond its middle, the others simple. The externo-

median vein is also nearly straight, but diverges a little from the preceding beyond the

basal third of the wing, and terminates below the tip of the wing, and a little farther from

it than the scapular vein ; it commences to branch a little beyond the basal third, and emits

about four straight, longitudinal, forked or simple branches at subequal distances all the

way to the end. The internomedian vein is somewhat peculiar ; straight, or perhaps a

little arcuate at the base, it bends downward toward the lower outer angle of the wing in

the second fourth of the same, and then takes a longitudinal course nearly parallel to the

inner border, which it retains to the end, being throughout this portion of the wing slightly

broader than the mediastinal area, or a little more than half the width of the combined

internomedian and anal areas near the base ; on account of the length of the apical por-

tion of this area, I have proposed the above specific name ; the vein emits about eight

simple, oblique, straight, arcuate or sinuous, rather distant branches, the apical ones

much more longitudinal than the basal. The anal furrow seems to be lightly impressed,

rather gently and uniformly arcuate, and terminates at about the end of the middle third

of the wing; the three or more anal veins are similarly arcuate, simple, and unusually

distant.
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The wing is of medium size^ being 26.5 mm. long and 11.25 mm. broad, the breadth to

the length being as 1 : 2.35. The wing is a right wing, viewed from above, exhibiting no

cross venation.

Goldenberg described this insect as identical with ^to 6?; i)oArm'^, and referred both to

Etobl. eiiglyptica. This species, however, differs from both of them in the greater length of

the mediastinal area, the later branching of the scapular vein, and the earlier branching of

the externomedian vein. From JEtobl. eiiglyptica^ and to a lesser degree from Etohl. Dohrnii^

it differs in the unusual form of the internomedian area, one of the characteristic marks of

this species ; while the wing is also much broader in proportion to its length than in those

species, and differs considerably in form from Etohl. eiiglyptica. The differences between

the other two species are stated in the proper place. The larger size, narrower mediastinal

area, and ovate rather than tapering form, as well as the more complicated scapular vein,

distinguish this species from Gerahl. Miinsteri, to which it appears to be most nearly allied.

In the narrowing of its mediastinal area at either extremity, in the character of the exter-

nomedian branches, and to a certain extent in the form of the internomedian area, it is to

be compared also with Gerahh Geinitzi] but it differs very much in the form of the wing

as well as in the character of the scapular vein. From the species which follow it differs to

such an extent in the extended production of the internomedian area, as by no means to be

confounded with them.

The single specimen comes from Wettin, Germany. Upper carboniferouiS.

Gerablattina German, PI. 3, ^g. 6.

Blattina sp. Germ., Verst. Steink. Wettin, vii, 87, tab. 31, fig. 9.

Blatta Germari Gieb., Ins. Vorw., 321.

Blattina Germari Heer, Viertelj. naturf. Gesellsch. Zurich, ix, 288;— Gold., Faun, saraep.

foss., ii, 19.

Fore wing. The wing is slender and tapers considerably, besides being slightly curved

;

the costal margin is very strongly and regularly convex,, the inner margin straight or very

slightly concave and a little convergent with the costal border, narrowing the rounded tip

unusually ; the veins apparently originate near the middle line of the wing, and curve up-

ward a little at the base. Beyond the l)ase the mediastinal vein runs longitudinally in a

straight line to the middle of the wing, at a great distance from the costal margin, which it

reaches at about the middle of the outer half of the margin ; this area at its broadest occu-

pies more than two-fifths the breadth of the wing. The scapular and externomedian veins

appear to run together, and in very close proximity to the mediastinal vein, as far as the mid-

dle of the wing, and then divide, the scapular running to the apex of the wing and dividing, so

that about half a dozen veins strike the costal margin. The externomedian vein, having

but a narrow space to expand in, appears to emit only a single forked branch or two from

near the middle of its free course, furnishing about five veins to the extremity of \hQ inner

margin. The internomedian vein, also running so close to the mediastinal in the basal half

of the wing as to occupy the middle line of the wing, and crowding the middle pair of

principal veins together, turns toward the inner margin more slowly than does the medias-

tinal toward the costal border, and, having throughout a broadly arcuate course, strikes the

inner margin a little before the apical sixth of the wing ; it emits four straight, oblique,
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simple or apically forked branches. The anal furrow is well impressed^ strongly and regu-

larly arcuate^ and terminates near the middle of the wing ; the anal veins that can be seen

are simple^ closely approximate^ and similarly arcuate.''

This is one of the smallest species^ measuring only 11.5 mm. in length by 3.75 mm. in

breadth^ the breadth being to the length rather more than 1:3. If the upper surface is

exposed, it is a left wing. Germar does not describe it, believing the neuration too imper-

fect for determination ; but it is sufficiently preserved, to judge from his illustration (on

which this description is based), to determine its generic and specific relations with a reason-

able certitude. The form, excepting perhaps at the base, is well preserved, and this separates

it at once from all known species. In size it agrees only with Etohl. ijarvula and Etohl,

insignis, from which it is at once separated by the extent of the mediastinal area. The
mediastinal'branches are obliterated, as well as the base of those of the scapular and exter-

nomedian areas, but the extent of the mediastinal area, and the common distance from

the base at which the scapular and externomedian veins divide, show that it belongs to this

genus ; while by the close approximation of all the principal veins in the basal half of the

wing, as well as by its size and form, it is readily distinguishable from all the other species

of the genus. It has no very close affinities to any of the species, although perhaps nearest

to Gerahl. Mahri, beside which we have placed it.

One specimen, Wettin, Germany. Upper carboniferous.

Gerablattina Mahri. PI. 3, fig. 14.

Blattina Mahri, Gold., in Mahr., Neues, Jahrb. f. Mineral, 1870, 284-85, fig. 2% 2^; —Gold.
Faun, saraep. foss., ii, 19.

Compare also synonomy of Blattina elongata.

Fore wing very slender and somewhat tapering, the costal margin rather gently arcuate

on the basal third, beyond nearly straight, the inner margin, at least in the middle, straight.

The veins originate below the middle of the wing, and are strongly arcuate at the base.

The mediastinal vein follows closely the curve of the costal maxgin, showing no tendency to

approach it throughout the fragment, that is, probably, as far as the middle of the apical half

of the wing ; it probably terminates only just above the tip, and emits about ten straight,

oblique, equal, very distant, simple branches ; the area occupies nearly or quite a third of

the breadth of the wing in its apical half. The scapular vein is closely parallel to the medi-

astinal, but very distant from it, running scarcely above the middle line of the wing ; it

forks once in the middle of the wing, and, to judge of the openness of the neuration, prob-

ably not again, the two forks probably enclosing the extreme tip of the wing between

them. The externomedian vein is distant from the scapular vein, but not so distant as the

former is from the mediastinal ; beyond the base, which is lost, it is straight and longitudinal

nearly to the middle of the wing
;
just before this it is bent rather abruptly and slightly

downward, and runs nearly parallel to the internomedian vein, emitting near together,

just beyond the middle of the wing, two superior, longitudinal, simple, straight branches.

The internomedian vein is very gently and uniformly arcuate, and being also as distant

from the externomedian as the latter from the scapular vein, the area is unusually narrow

and slender, the vein probably terminating a little before the middle of the apical half of

the wing ; it emits half a dozen nearly straight, oblique, mostly simple, parallel, and distant
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branches^ the second only apically forked in the specimen, and, so far as preserved, the only

forked vein in the wing ; the anal furrow is slight, rather gently arcuate, apically straight,

terminating at the end of the basal third of the wing.

The wing is a very large one, the fragment measuring 40 mm. in length, and 15 mm. in

breadth; the whole wing is probably 47 mm. long, so that the breadth is to the length as

1 : 3.1. Goldenberg estimates the length at 45 mm. The base is broken obliquely, so that

the anal veins are absent, and a considerable portion of the apex is wanting, particularly

next the inner margin. If the upper surface is exposed, the wing is of the left side ; the

veins are very prominent, and the interspaces are filled with a close, irregular net work of

delicate cross veins, particularly distinct in the interspaces on either side of the first inter-

nomedian branch.

This species is peculiar, both for the sparseness of the neuration, and for its extreme

simplicity, only one of the many branches preserved being forked; it is also much more

elongated than most of the species, and has an excessively long mediastinal area, reaching

nearly to the tip of the wing, and, notwithstanding the slenderness of the scapular area,

throwing the externomedian branches wholly upon the inner side of the apex. In the

slenderness of the wing the preceding very much smaller species approaches it, and in sim-

plicity Gerabh weissiana seems nearly allied, but it is readily distinguishable from both by

the extreme length of the mediastinal area.

The single specimen was obtained in the '^ upper division of the Thuringen carboniferous

series," at Manebach, in the neighborhood of Ilmenau. Upper carboniferous.

Gerablattina weissiana. PI. 3, fig. 1.

BlaMina eiigly^jtica var. weissiana Gold., Neues Jahrb. f. Mineral., 1869, 163, taf. 3, fig. 10;

— lb.. Faun, saraep. foss., ii, 19.

Blattina weissiana Gold., Faun, saraep. foss., ii, 26, 51.

Fore wing. Only a part of the upper half of the wing being preserved, its form cannot

be stated, but the costal margin is strongly and regularly arcuate, and the tip apparently

well rounded ; the veins are arcuate at the base. The mediastinal vein runs entirely parallel

to and not very distant from the margin until beyond the middle of the wing, when it grad-

ually approaches it, and terminates in the middle of the outer half of the wing ; it emits

nine or more straight, parallel, rather longitudinally oblique, simple branches. The scap-

ular vein also nms parallel to the costal margin, and terminates just before the extreme

tip ; it begins to divide at a little distance beyond the middle of the wing, and in quick

succession emits three nearly longitudinal branches, whose course cannot be traced far

beyond their origin. The externomedian vein diverges slightly from the preceding in the

basal half of the wing, running in a nearly longitudinal course about as far from the me-

diastinal vein as the latter is from the margin ] it probably terminates not much further

below the tip than the scapular above it,^ and only the extreme apex is therefore occupied

by this vein and its two branches ; these branches are longitudinal, and arise near together,

one at, the other a little beyond, the middle of the wing, and seem to crowd this part

of the wing with veins more closely than elsewhere. The internomedian is represented by

1 Wrongly represented on our plate by the outside mark, as if the internomedian vein belonged to this area.
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Goldenberg as straight^ and no inferior branches are preserved ; a simple superior branch,

running parallel to the main stem^ is represented as arising at the eiid of the middle third

of the wing.^

The wing is a large one, the length of the fragment being 33 mm. j its breadth, 10 mm.

;

the probable length of the wing, 35 mm. ; its breadth, perhaps 12.5 mm. ; making the

breadth to the length as 1 : 2.8. Goldenberg gives the probable breadth as 15 mm., and

the breadth to the length as 1 : 2.4, and this breadth is represented by the dotted lines on

our plate, where Goldenberg is followed. The straightness, however, and the slight

obliquity of the internomedian vein, render it probable that the internomedian area was a

narrow one, more as appears in Gerabl. halteata^ for instance, and the longitudinal direction

of all the veins and all the branches render it all the more probable ; for longitudinal

branches in the internomedian area are generally correlated with a narrow area ; there is

no reticulation in the interspaces, and the wing, if the upper surface is exposed, is of the

left side.

The extreme base, the whole of the anal area, all of the internomedian area below the

main vein, the neuration of the apical third of the wing, and the lower half of the margin

of the entire wing are destroyed ; enough, however, remains to indicate both the generic

and specific alliances of the insect, and to show that it is certainly distinct from any other

described form. Goldenberg's first reference of the insect as a form of Etohl. eiiglyptica was

natural, from the general resemblance of the neuration to what is -found in that insect; but

the much greater length of the mediastinal area, not to mention the more apical division of

the scapular vein, at once forbids such a reference. In the form of the wing and in the

general distribution of the veins it most nearly resembles, perhaps, the American Gerabh

halteata^ but the far more apical division of the scapular and externomedian veins, and

especially of the former, separates it at once. In these points it is more closely allied to

Gerabl. MaJiri^ but the wing cannot be so slender as there, nor so large, and the medias-

tinal area is much shorter.

Goldenberg considers this species allied to Etohl. euglyptica and Bl. latinervis on account

of the uncommon breadth of the veins, and to the liassic Legnophora Girardi on account

of the smoothness of the margin, which the veins do not quite reach.

The single specimen comes from Brticken, Canton Waldmohr, in the Rheinpflatz. Upper

carboniferous.

Gerablattina balteata, nov. sp. PI. 6, figs. 9, 10.

Blattina sp. Font.-White, Upp. carb. flora W. Va., pi. 22, fig. 16, IQ"" [ined.].

Fore wing. The form of the wing cannot be definitely stated, as a large part of both

base and apex are wanting ; the costal margin, however, is moderately and regularly convex,

and the inner margin nearly straight, and parallel to the former, indicating a moderately

slender wing of a somewhat ovate shape, tapering at either end, and largest near the mid-

dle. The veins are arcuate at the base, and probably originate near the middle of the

wing. The mediastinal vein runs subparallel to the costal margin, but is straight to just

beyond the middle of the wing, when it curves gradually toward the costal margin, and

^ Two are incorrectly represented on our plate, following Goldenberg's first representation of the same.
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terminates near the end of the middle third of the wing ; in the fragment^ which represents

all but the basal fourth^ there are about eight feeble, simple, gently arcuate, rather distinct,

longitudinally oblique branches, and the middle breadth of the area is scarcely less than

one-fourth the width of the wing. The scapular vein, in the basal third or fourth of the

wing, runs in very close proximity to the mediastinal vein, then diverges from it, being

directed toward the apex of the wing ; but a little past the middle it returns by a broad

curve to its former trend, and terminates probably just before the extreme tip of the wing

;

in the fragment it emits four branches, and in the apex, which is destroyed, it probably had

one or two more ; the first of these four is thrown off where the vein diverges from the

mediastinal, viz., a little beyond the basal third of the wing ; and this branch continues

subparallel to the mediastinal vein, but is compound, forking once next the second forking

of the scapular vein, each fork again dividing at unequal distances before reaching the

border ; the other branches are simple, and originate at unequal distances apart, the second

in the middle of the wing. The externomedian vein follows very nearly the same sinuous

course as the scapular, but constantly a little divergent from it, and widely distant from

both it and the internomedian vein ; it emits its first branch midway between the first

two branches of the scapular vein ; this forks at least once, but probably only once, at less

than half way to the apex ; a second branch, not shown on the plate, and obscure upon

the fossil, arises opposite the fifth internomedian branch, but only its base is preserved.

The internomedian vein, so far as it is clearly preserved, is straight, and considerably

oblique, being parallel to the general trend of the middle portion of the externomedian

vein, and, in this portion of its course, it emits five equally and widely distant, generally

forked branches, which are oblique at origin, and excepting the first, very strongly arcuate

beyond, becoming nearly longitudinal ; directly beyond the origin of the fifth branch, or

just at the end of the middle third of the wing, the vein itself becomes longitudinal, and

runs scarcely convergent with the margin, probably ending in the middle of the apical

third of the wing,^ and thereafter emits one or two more simple branches.

The wing is of medium size, the fragment measuring 19 mm. in length and 10 mm. in

breadth
;
probably the entire length of the wing was 25 mm., making the breadth to the

length as 1 : 2.5. The upper surface of a left wing is exposed, and the more essential parts

of the neuration are present, although the entire anal area, with the corresponding upper

portion of the base, is gone, together with a large fragment from the apex of the wing.

The most characteristic feature in the wing, one found apparently in no other palaeozoic

cockroach, is the peculiar limitation of the cross neuration to broad, piceous belts, which

follow the veins and their branches throughout all parts of the wing sufficiently preserved

to see it, excepting the branches of the mediastinal vein ; they are apparently worn from all

but the basal portion of the scapular and externomedian veins, to the extent represented in

the plate; but, wherever they can be seen, follow each of the veins and their branches

with extreme regularity and nearly equal width, so as to cross the interspaces where these

are narrow ; the cross veins in these belts are very delicate, crowded, elevated, a little

irregular, but usually transverse to the interspaces, and only to be seen by the aid of a

magnifier ; between the bands, which are about 0.75 mm. in breadth at the widest, no

1 The outside mark on the plate (fig. 9), representing be removed considerably further toward the tip of the wing,

the termination of the internomedian area, should therefore
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trace of transverse markings can be seen. This peculiar structure is well brought out in

fig. 16% of Fontaine and "White's plate^ but the figure of the wing, fig. 16, represents the

course of the neuration as entirely wrong.

The species is, of course, based upon the wing described above, but another fragment of a

wing (PL 6, tig. 10) has been found by Professor Fontaine ; and, notwithstanding it occurs

in a considerably lower deposit, and represents a part absent from the other wing (thus sup-

plementing it, but at the same time affording no common ground for structural comparison

beyond the size), we must consider it as belonging to the same species, on account: first, of

its size, which agrees perfectly with the other fragment ; and second, from the fact that each

of the veins is accompanied by- a black belt, although without the addition of the transverse

veins. The fragment is that of an entire anal area, and shows that the anal furrow of this

species was very deeply impressed in its basal half, more gently in its apical, was rather

strongly arcuate and a little bent in the middle, but probably terminated a little beyond

the middle of the basal half of the wing, being unusually short; the anal veins were

simple, the first three rather distant (but the first ver}^ close to the anal furrow), scarcely

raised above the surface, and bent in the same sense as the anal furrow, being subparallel

to it; the other three or four are gently arcuate in an opposite sense, delicately elevated,

and closely crowded. The length of the fragment is 7.5 mm.; its breadth, 3.5 mm. The

black belts accompanying the veins are a little narrower than in the other fragment. The

surface exposed is also that of a left upper wing.

This species is sufficiently distinguished by the banded neuration of the wings to separ-

ate it from any other. The distribution of the veins, however, shows that it falls into

this genus and has certain special affinities with GerahL Mahri and G. weissicmai from

the former of these it differs very much in the greater brevity of the mediastinal area ; and

from the latter it is distinguished (there are few points of comparison, from the fragment-

ary nature of G. weissiana) by the much earlier origin of the first scapular branch. It

has closer affinities, in most of the broad features of its neuration, with the other American

species of the genus, G, fasciata^ but to the fine subdivision of the veins of the latter it

has nothing to correspond; neither has it in the length and multiple division of its scapular

vein, nor in the basal union of the principal veins, nor in the structure of the anal area.

The first and principal fragment described above was found by Messrs. Fontaine and

White at Cassville, Monongolia County, W. Va., in the roof shales of the Waynesburg

coal, or the very highest of the beds of the upper productive coal series, in the nomen-

clature of the first Pennsylvania survey, or the beds termed Permo-carboniferous by Pro-

fessor Fontaine. The other fragment comes from Bellaire, Ohio, near Wheeling, W. Va.,

associated with plants of the upper productive coal beds, in shales twenty feet below the

Pittsburgh bed of coal, which lies at the base of the upper productive coal series, and

clearly within the carboniferous series proper. Professor Fontaine, who kindly sent me the

specimens, writes me that the two localities are eighty miles apart, and separated by three

hundred feet of strata. Upper carboniferous ; Permo-carboniferous.
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G-erablattina fascigera. PI. 6, figs. 1, 2.

Blattina fascigera Scudd.;. Proc. Bost. soc. nat. hist., xix^ 238-39;— Ib.;^ Entoin. notes,

Yi, 35-36.

Fore wing. The wing is broad and nearly equal, the humeral lobe full, the costal

margin very gently and very regularly convex, the inner margin nearly straight until the

apical third of the wing, where it is roundly bent and thus narrows the well-rounded apex

;

the veins originate below the middle of the wing, and all but the mediastinal and the anal

veins from a single root considerably below the middle, from whence they curve rather

strongly upward. The mediastinal vein is very faintly preserved, and runs subparallel to

the costal border, with a similar arcuation, to the middle of the apical half of the wing,

and then curves toward it and meets it at the extremity of the fragment, or beyond the

middle of the apical fourth of the wing ;
^ it emits a very great number of closely crowded

branches, which are only visible in the apical half of the area, nowhere visible throughout

their length, both their bases and even the principal vein itself being obliterated, and the

course of the vein only indicated by the position of their outer extremities ; enough

remains to show that they are generally simple (in a single instance a fork is seen), straight

or faintly arcuate, the convexity away from the costal margin and oblique, the apical ones

becoming slightly longitudinal ; in the middle of the wing the area occupies somewhat less

than one-fourth the breadth of the wing. The common stem from which arise the scapular,

externomedian, and internomedian veins and the anal furrow, runs in a straight line

parallel to the nearly obliterated mediastinal vein until just past the middle line of the

wing, at about the middle of the basal third of the wing, when they all divide simul-

taneously, excepting the two lower, which do not separate at once from each other. Be-

yond this common point of departure, the scapular vein is at first gently arcuate, shortly

afterwards, after its first branch, nearly straight, running throughout parallel to the costal

margin, but at a wide distance from the mediastinal vein, and terminates at the tip of the

wing ; it is, however, slightly arcuate, in an opposite sense to its first arcuation, between

each pair of branches, the main stem and each branch appearing, almost equally, as forks

of the preceding part of the main stem ; these branches are four in number ; the first

differs from the rest; it parts from the main stem a little beyond the basal third of the

wing, soon becomes nearly longitudinal, but gradually approaches the mediastinal vein,

and finally forks, the two branches of the fork closely resembling branches of the medias-

tinal vein ; the second branch of the scapular vein arises a little beyond the middle of the

wing, the fourth midway between this and the apex, and the third midway between the

two ; the second is doubly, the third simply forked, and the fourth simple ; the apical

shoots of these branches strike the margin of the scapular area at increasingly wider inter-

vals, the lower interspaces being similar in width to those of the inner margin. The exter-

nomedian vein, beyond the point of common origin,^ runs in a nearly straight but faintly

wavy course nearly along the middle of the wing, parallel to the preceding, and has similar

arborescent but inferior branches, also emitted at irregular intervals ; the first, which is

doubly forked, is emitted at the centre of the wing ; the second and third, which are sim-

^ The mark separating the mediastinal and scapular areas ^ Represented on the plate a little incorrectly, as it should

is placed a little too far toward the apex in the plate. be united at its base with the scapular vein.

MEMOIRS BOST. SCO. NAT. HIST. YOL. HI. 15



114 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

plC; are thrown ofF^ one opposite the first fork of the first branchy the other opposite the

last branch of the scapular vein ; there is also the commencement of an oblique, stout

cross-vein opposite the basal branch of the scapular vein, running half way to the second

branch of the internomedian vein, almost precisely similar to what occurs in JEtohl. veniisia

and in Arch, acadiciim^ both, like this, American species, and members of the same sub-

family. The internomedian vein and anal furrow part from each other almost immediately

after their common departure from the united vein, and the internomedian then runs in an

irregularly straight line, subparallel to the externomedian vein, and terminates a little

further from the tip than the mediastinal vein ; it curves downward a very little at the

origin of its third branch, so as to be a little more distant from the externomedian between

its third and fourth branches than before ; it has in all five branches, which originate at

subequidistant intervals, the last of which is simple, the others more or less deeply and

simply forked; they are all more or less arcuate and somewhat longitudinally oblique. The

anal furrow, from the common origin of all the veins, is straight, very deeply impressed on

the basal half, somewhat longitudinally oblique, and terminates in the middle of the inner

margin ;
^ the anal veins are very independent of the anal furrow, consisting first of a pair

of compound veins arising from the extreme base of the wing at the origin of the common
stem of the principal veins, and running in an obliquely longitudinal course to strike the

apical half of the margin of the anal area, and leaving a wide interval at the base between

them and the common stem and the anal furrow ] and in the angle four closely approxi-

mated, straight, similarly oblique, simple veins.

The wing is a large one, measuring 35 mm. long as far as preserved, and 15.5 mm.
broad; the entire length of the wing must have been 38 mm., and the proportion of the

breadth to the length as 1 : 2.5. The wing is perfect, except a slight fragment of the tip and

a little piece of the base of the anal area. The specimen shows the upper surface of a left

wing. The surface is covered with a very delicate network of raised veins, which are

arranged more or less irregularly, transverse to the interspaces, in a broad marginal band

around the apex and inner border of the wing, and as an entirely irregular polygonal retic-

ulation upon the disc ; no network can be seen, probably from poor preservation, upon the

mediastinal area.

This species was wrongly compared by me to EtohL primaeva, with which it has very few

special points in common, and from which it is widely distinct in the structure of the medi-

astinal and anal veins. It seems to belong certainly in the genus Gerablattina, but forms

perhaps a distinct section, differing from all others in the extreme multiplicity of the medias-

tinal branches, in the basal coalescence of the other principal veins, in the arborescent

division of the scapular and externomedian veins, and in the longitudinality and dichotomy

of the anal veins, and their wide separation from the anal furrow. In the broad features of

its neuration, however, and particularly in points of division of the scapular, externo-

median, and internomedian areas, it resembles most and to a considerable degree the only

other American species of the genus, G. halteata^ but it differs from it in all the points

above mentioned, and in lacking the banded ornamentation of the veins.

The single specimen found was obtained by Mr. R. D. Lacoe, at Pittston, Penn., and lies

on a piece of black carbonaceous shale coming from the interconglomerate beds of the true

^ The termination of the anal area is marked in the plate on the wrong side of the anal vein.
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coal measures at the anticlinal next north of that in which the Pittston species of Lithomy-

lacris occur^, and also on the south-east side. Lower carboniferous.

Hermatoblattina nov. gen. {epfia^ Blattina).

Blattina Auct." (pars).

The two species which form this genus differ in the nature of the mediastinal area in the

front wings ; in one it is nearly one-third the breadth of the wing, equal nearly to the

extremity, and terminates close to the tip of the wing ] in the other it is fully a third the

breadth of the wing near the base, and diminishes regularly to the extremity, which is

somewhat beyond the middle of the outer half of the wing ; in both the vein is gently

sinuous and the branches frequent, oblique and generally simple. The scapular vein,

although beginning to branch before the middle of the wing, has only two or three

branches, which are inferior, diverge but slightly, and may or may not fork, so that the

area occupied by the vein is slight, and terminates at the tip of the wing. In consequence

of the inferior position of the branches, the equal interspace between the mediastinal and

scapular veins is marked by oppositely diverging branches. The externomedian vein is very

similar to the scapular in extent, place and mode of branching, but the branches may be

either superior or inferior, but always fall upon the margin below the apex of the wing.

The anal and internomedian areas are very broad at base, occupying more than half the

breadth of the wing, but narrow rapidly, the internomedian being considerably arcuate,

and terminating not very far from the apex ; the branches of the externomedian are as

oblique as those of the mediastinal area, and although very long and straight, fork very

little. The anal furrow is not very pronounced, more or less arcuate, and terminates not

far beyond the basal third of the wing ; the anal veins are subarcuate, subparallel, frequent

and simple. Nothing is known of the genus but front wings, which are unusually stout,

the breadth being contained in the length scarcely more than two and a quarter times

;

with the possible exception of Petrablattina, the average form is stouter than in any other

genus, although other genera contain stouter species.

This genus is peculiar for the inferior position of the branches of the scapular vein, a

characteristic it shares only with Oryctoblattina, from which it is readily separated by the

slender development of the same vein, and by the different nature of almost all of the

others. But for the inferior position of these branches of the scapular vein, it could hardly

be separated from Gerablattina. From Archimylacris and Etoblattina it is distinguished by

the breadth and extent of the mediastinal area. From Anthracoblattina it is again

separated by the inferior position of the scapular branches. The limited extent of the

combined areas of the scapular and externomedian veins readily distinguish it from Progo-

noblattina, while the totally different nature of the externomedian vein in Petrablattina

permits of no confusion with that.

The two species belonging here come from the old world, and are of large size.

Hermatoblattina -wemmets^veileriensis. Pi. 4, %. 14.

Blattina wemmetsweileriensis Gold., Faun, saraep. foss., ii, 19, 24, 51, taf 1, fig. 9.

Fore wing. The wing is broad and nearly equal, almost imperceptibly diminishing in

size up to the apical fourth of the wing;^ the costal margin is very gently and regularly

1 This scarcely appears on our plate, where the apical half of the costal margin is a trifle too full.
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convex, the inner margin straight, and the apex well rounded, no doubt, but broken in the

specimen. The veins probably originate a little above the middle of the wing, and are

gently arcuate at their base. The mediastinal vein runs parallel to the costal margin, but

beyond the middle of the wing scarcely recedes from it, afterwards curving very slightly

upward, and striking the apical border not a great way above the tip of the wing ; it emits

a large number, thirteen or more, of rather frequent branches, most of which are simple (the

penultimate doubly forked), parallel, the earlier ones oblique, the later longitudinally oblique
;

the area is a little more than a fourth the width of the wing in the middle. The scapular

vein runs closely parallel to the mediastinal throughout its course and emits, at equal

distances apart, three inferior, apically forked branches, the first scarcely beyond the basal

third of the wing, the third somewhat before the end of the middle third of the wing, and

all with their forks crowded closely together into the space between the tip of the mediastinal

vein and the extreme apex of the wing. The externomedian vein, on the other hand, runs

close and parallel to the internomedian vein ; but it also has three branches, which are

slightly further apart thanin the preceding, but originate almost exactly opposite them, the

last simple, the others compound, filling the area with veins as closely crowded as in the pre-

ceding area ; the branches being superior while those of the scapular area are inferior, brings

the branches opposed to each other in a sense the reverse of what is commonly found in

palaeozoic cockroaches, and gives the wing a peculiar appearance. The internomedian vein

is gently and decreasingly arcuate from the base outward, and is very regular, but, at the

origin of its last branch, takes a direction a little above its former course, the branch and the

apex of the vein making common forks of the preceding part of the stem ; it terminates

before the apical sixth of the wing, and emits eight equidistant, simple or forked, straight

veins, all but the last of which are oblique; the vein originating above the middle of a

broad wing, and extending so far toward the tip, gives this area a great extent, making it

not a little remarkable that some of its basal branches, all of which are more distant than

the mediastinal branches, should be simple, and so very straight. The anal furrow is

apparently deeply impressed at base, pretty regularly and very strongly arcuate, terminat-

ing a little beyond the basal third of the wing ; the anal veins, nine in number, are, so far

as preserved, simple, straight, and closely crowded toward the inner angle, gently arcuate

and more distant next the anal furrow.

The wing is a large one, the fragment measuring 34 mm. in length and 16 mm. in

breadth; the length of the wing can vary little from 37 mm., making the breadth to the

length as 1 : 2.3. It is almost completely preserved, a little of the extreme base and tip

only wanting. If the upper surface is exposed, the wing is from the right side ; the

reticulation is mostly ejBfaced, but with a lens one may see exceedingly delicate transverse

wrinkles, giving the wing a shagreened appearance.

Goldenberg compares this species with JEtohl. primaeva^ with which, however, at least

above the internomedian area, it has very little in common, and from which it differs greatly

in shape ; the other species of the genus agrees far better with EtohL primaeva. This

species differs from Herm. lebachensis in the structure of the mediastinal area, which is here

almost equal, and in the distribution of the externomedian branches, which are superior

and not inferior.

The single specimen -was found in a bluish bituminous shale in the neighborhood of

Wemmetsweiler, near Saarbriicken, Germany. Upper carboniferous.
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Hermatoblattina lebachensis. PI. 4, fig. 11.

Blattina lehaehensis Gold.; Sitzungsb. math.-nat. CI. k. Akad. "Wiss. Wien., ix^, 38 (unde-

scribed).

Blattina lehaehensis Gold., Palaeontogr., iy^ 22^ 23^ taf. 6, fig. 7 ; — lb., Foss. Ins. Saarbr.

6, 7, taf. 4; fig. 7;— Ib.^ Faun, saraep. foss., ii, 20, 27, 51, taf. 1, fig. 20;— Gieb.,

Ins. Vorw., 316 ;
— Gein., Geol. Steink. Deutschl., 150.

Fore wing. The extreme base and a considerable part of the apex of the wing being

lost, its form cannot be given in detail ; but it is remarkable for its great breadth near the

base, due to the unusual convexity of the basal half of the costal margin, which is a little

exaggerated in the plate ; beyond this fulness the costal margin is straight, and gradually

approaches the inner margin, which is itself very gently and regularly convex, so that the

wing tapers considerably beyond the basal third. The veins appear to originate not fa^r

from the middle of the base, perhaps a little above it, and have a long basal arcuation.

The mediastinal vein is very broadly and gently sinuous, straighter than the costal margin,

so that the mediastinal area, which terminates just at the tip of the fragment, and probably

not much before the apical sixth of the wing, narrows toward either extremity from the

middle of its basal half, being at its broadest about one-third the width of the wing ; it

emits eight distant, straight branches, all excepting one which is forked, simple, the basal

one transversely, the apical ones a little longitudinally oblique. The scapular is throughout

close and parallel to the mediastinal vein ; it seems to be coalesced with the externo-

median vein in the basal fourth or third of the wing, and to have three inferior, simple,

longitudinal, arcuate, apically distant branches, the first arising beyond the basal third of

the wing and reaching the extreme tip, the last arising at about the end of the middle

third of the wing. The externomedian vein is very broadly and gently sinuous, running

down the middle line of the wing, terminating just below the tip, and emitting three

inferior, simple, gently arcuate, sublongitudinal, apically distant branches, arising almost

opposite those of the scapular vein. The internomedian vein is strongly and regularly

arcuate, apically straight or slightly arcuate in a reversed sense, terminating about opposite

the end of the mediastinal vein, and emitting half a dozen rather closely approximate, very

long, oblique, straight or sinuate simple branches, the penultimate, in the individual figured

by Goldenberg in his Fauna saraepontana, ending in the preceding branch.^ The anal furrow

is lightly impressed, gently convex, and terminates a little before the middle of the wing
;

the anal veins, five or six in number, are simple, not very closely crowded, and similarly

arcuate.

The wing is. a large one, the fragment measuring 28.5 mm. in length, and 16 mm. in

breadth ; the length of the wing may be anywhere from 32 to 36 mm., so that the breadth

is to the length as 1:2-- 2.25. The wing is from the left side, and the upper surface is

exposed ; the recticulation of the wing is composed of polygonal, mostly tetragonal or

pentagonal, cells, forming a network w^hich may be seen with the naked eye, and are more

delicate on the disc than near the apex.

1 In his first description, Goldenberg describes the six in- his second description, based apparenlily on the same speci-

ternomedian branches as all simple excepting the fourth, men, he describes them as all simple and figures them as we

which is forked ; and he figures them as all simple and run- have here described,

ning to the margin excepting the third, which is forked. In
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Goldenberg compares the species to Etohl. euglyptica^ from which he says it differs in its

larger size^ broader mediastinal area^ larger number of branches in the anal area^ and a

wider interspace between the scapular and internomedian areas. The differences between
the two species in every part of the wing are so great that it is difficult to see any special

point they have in common, excepting the simplicity of the internomedian and anal

branches, which is common to a great number of forms. Goldenberg subsequently com-

pares this species to Etohl, anaglyptica^ with which it agrees better both in shape and

in neuration, but it is still larger than that species, and differs besides in the brevity and

non-production of the internomedian area. It much more closely resembles Etohh pri-

maeva than either, although still widely distinct from it. From the only other species of the

genus it is distinguishable by the brevity and unequal breadth of the mediastinal area,

the inferior origin of the externomedian branches, and the tapering form of the wing.

Several specimens must have been found in the iron-stone nodules of Lebach above

Saarlouis, Germany, as Goldenberg remarks that it appears there to be common. Dyas.

We come now to the more aberrant forms of this group of carboniferous cockroaches, the

preceding genera being more closely allied to each other than to either of the groups

which are to follow, and which comprise between them but five species.

Progonoblattina nov. gen. (Trpoyovoq^ Blattina).

Blattina Auct. (pars).

In the genus now under consideration the mediastinal vein of the front wing runs par-

allel and near to the costal border, occupying, even in the slender species, less than a third

of the breadth of the wing, and terminating only a little beyond the middle of the costal

margin; its branches are frequent, oblique, gently arcuate, and simple. The scapular vein

is of much greater importance, commencing to branch far toward the base of the wing,

emitting five or six forking branches, and terminating only just before the tip of the wing;

the branches are superior, but longitudinal or scarcely oblique, and at the termination of

the mediastinal vein the are aoccupies about half the breadth of the wing. The exter-

nomedian vein early divides into several principal branches, which are very similar in

nature to those of the preceding vein, and occupy on the margin a similar extent; ac-

cording, however, to the curve of the main scapular vein, this area may occupy, with its

many doubly forking longitudinal branches, more or less room than the scapular area ; to-

gether they occupy the entire apical half of the wing, and more than a third of the basal

half. The internomedian vein, which originates in the middle of the base of the wing,

slopes in a more or less arcuate curve toward the middle of the inner margin ; it emits

only three or four branches, simple or apically forked, and altogether plays a very insignifi-

cant part in the wing, the anal furrow, which is slight and considerably more arcuate than

the internomedian vein, terminating beyond the middle of the basal half of the wing. The
anal veins are more oblique than the anal furrow, not very numerous, subparallel, and

simple or forked.

Nothing but upper wings are known, and these vary exceedingly in slenderness, one of

the two species being the slenderest known species, while the other is a little below the

general average.



S. H. SCUDDER ON PALAEOZOIC COCKROACHES. 119

This genus is readily separated from all the preceding by the much greater common
expanse of the scapular and externomedian veins^ and the unimportance of the interno-

median area ; indeed^ in these particulars it surpasses any of the ancient genera of cock-

roaches. From Oryctoblattina it is readily separated by the brevity of the mediastinal

area, and by the approximation of all the veins in the basal half of the wing. The totally

different character of the externomedian vein distinguishes it from Petrablattina, although

it approaches that genus in the abundance of the neuration.

The two species, which differ widely from each other, are European ; one of them is a large

species, the other rather small.

Progonoblattina helvetica. PI. 3, fig. 10.

Blattina helvetica Heer, Viertelj. naturf. Gesellsch. Zurich, ix, 287, 291-93, pi., fig. 1 ;
—

lb., Urw. Schweiz., 592, note; —lb., Monde prim. Suisse, 22, fig. 16c^^; — Gold., Faun,

saraep. foss., ii, 19.

Blatta helvetica Heer, Prim, world Switz., i, 20, fig. IGc"^^.

Fore wing. The wing is pretty regularly elongate-obovate, the costal and inner margins

about equally and considerably convex, the apex tapering but well rounded. The base of

the wing is broken, especially next the margins, so that the mediastinal vein can be traced

ovly a short distance ; here it runs near and parallel to the margin, and by a gentle curve

strikes it at the end of the middle fifth of the wing ; the width of the area is less than a sixth

that of the wing, and in the portion preserved only a couple of branches are seen, widely

separated at their origin, simple and arcuate, but brought near together by their unusual

longitudinality, so that it is doubtful if there are more than five or six branches to the vein.

The following areas, as Heer has pointed out, are difficult to separate, from the fact that

the base of the wing is lost, and they all divide so early as to exhibit at the edge of the

fragment, very near the base, no less than eight nervules between the mediastinal vein

and the anal furrow. It would, however, present a structure so abnormal were any but

the nervure next the anal furrow to belong to the internomedian vein, that it seems almost

certain that we must divide seven of them between the scapular and externomedian veins

;

the three lower of these have an oblique course at the base, and are separated by an

unusual width from the upper four, w^hich in their turn have a longitudinal course; and

these two bundles of nervules we may consider as belonging to the externomedian and

scapular veins respectively. On this assumption the scapular vein is longitudinal and

nearly straight, and terminates just above the extreme tip of the wing ; it has six longi-

tudinal branches, three of which originate within the basal quarter, two near th^ middle

and one next the tip of the wing ; the first and last are simple, the others simply, the

middle one doubly forked; the basal branches curve very gently upward toward their

tip, but the others are wholly horizontal. The externomedian vein is more difficult to

define ; the three veins with which it starts from the base of the fragment are very similar

in character, and being perfectly parallel next the edge (which must lie within the basal

fifth or sixth of the wing) it is not clear which should be looked upon as the main stem;

but the main stem may be said to break close to the base into three branches which run

close together toward the middle of the outer half of the inner edge of the wing; omitting

the upper branch of the upper vein, each of these three stems forks at or just beyond the

end of the basal third of the wing, and each of these forks again divides at irregular
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distances from this point; but most of them not far from the end of the middle third of the

wing ; the upper stem^ however^ has an upper branchy which starts in the middle of the

wing and is doubly forked, running in a very straight, longitudinal course almost exactly

through the middle line of the wing, its first fork near the end of the middle third, the

second near the tip of the wing. The internomedian vein is scarcely arcuate, and by an

apical fork is thrown a little further out than it otherwise would be, reaching close to the

end of the middle third of the wing ; besides the apical fork it has three branches, emitted

near together, not far from the end of the basal third of the wing, straight, oblique and

apically forked. The anal furrow is not impressed, regularly and considerably arcuate,

bears an inferior, nearly straight branch near the middle of its preserved course, and

terminates considerably beyond the basal third of the wing ; the anal veins are scarcely so

crowded as the others, simple, forked or compound, arcuate, and subparallel to the anal

furrow.

The wing is a very large one, the fragment measuring 39 mm. in length, and 17 mm. in

breadth. The probable length of the wing is 42 mm., making the ratio of the breadth to

the length as 1 : 2.5. The wing is from the left side and shows the upper surface, which

is covered with a network of very numerous, closely crowded, delicate cross veins, visible

only by aid of a glass. Heer compares the species y^iih. Etobl. primaeva and^to&Z. didyma,

but fails to point out its closer alliance to Progon. Fritschii^ which he describes immediately

afterwards, or to notice the feature which is most characteristic of it, viz., the exceedingly

early division of the scapular and externomedian branches, and the nearly uniform longi-

tudinal course of all these branches ; no other palaeozoic cockroach has such an abundance

of longitudinal veins filling the larger part of the wing. From its congener it is readily

distinguished by this feature, and also by the smaller extent of the scapular area as

compared to the externomedian, and the far greater size and stoutness of the wing.

A single specimen, found in the anthracitic schists of the lower quarry of Erbignon,

Canton Wallis, Switzerland, is remarkable as the only animal yet discovered there.

Middle or upper carboniferous.

Progonoblattina Fritschii. PI. 3, ^g. 12.

Blattina Fritschii Heer, Viertelj. naturf. Gesellsch. Ziirich, ix, 287, 293-94, pi., fig. 2;—
Gold., Faun, saraep. foss., ii, 19.

Fore wing. The wing is exceptionally slender and equal, both borders being almost

perfectly straight ; the apex and outer half of the inner margin are lost, but the part pre-

served is more than three times as long as broad. The veins originate just above the

middle of the base of the wings, and have the slightest possible upward curve in passing

outward. The mediastinal vein runs subparallel to the costal margin, but always almost

imperceptibly approaching it, more rapidly toward the tip, which strikes the margin at the

end of the fragment, or a little beyond the middle of the wing ; in the middle the area is a

little less than one-third the width of the wing, and it is occupied by about seven longitu-

dinally oblique, slightly arcuate, simple veins. The scapular vein runs close beside the

mediastinal through the basal quarter of the wing, then turns abruptly although only

slightly from it, and runs in a broad, arcuate curve past the middle line of the wing, to

strike the border just above the tip, or where a continuation of its basal course would have

brought it; it has five superior, obliquely longitudinal branches, the first emitted at the
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point where it diverges from its first course^ which is doubly forked; the next^ which is

forked, at the end of the basal third of the wino; ; and three simple, more closely approxi-

mated veins, at and a little beyond the middle of the wing. The externomedian has an

arcuate course, closely parallel to the scapular vein, through the basal third or thereabouts

;

here it is broken up into three principal stems, the upper of which runs in a slightly arcu-

ate course to a point as far below the extreme apex as the scapular vein is above it, emit-

ting in the apical third of the wing three simple, nearly longitudinal branches, which

occupy the apex of the wing ; the middle stem runs close to the preceding, and emits, at

one-third and two-thirds way to the border, two superior, simple, straight, and nearly lon-

gitudinal branches; the lower is basally forked, the forks resembling the basal branch of

the middle stem. The internomedian vein is rather gently and regularly arcuate, termi-

nating next the middle of the lower border ; it has three simple branches, and one (the

first) forked branch, approximate, straight, and oblique. The anal furrow is a little more

strongly, but just as regularly arcuate, and strikes the margin at the end of the basal third

of the wing ; the anal veins, four in number, are simple, distant, slightly divergent, and

similarly arcuate.

The wing is of medium size, but appears rather small from its narrowness, the fragment

measuring 22 mm. in length and 6.5 mm. in breadth;^ the wing must have measured

23.5 mm. in length, so that the breadth was to the length as 1 : 3.6. If the upper surface

is preserved^ it is from the left side. It is very nearly perfect, only a portion of the tip

and lower apical margin being lost. The reticulation between the veins is mostly de-

stroyed, but with a glass one may see, particularly in the anal area, excessively delicate

wrinkles or little streaks, giving a shagreened appearance to the wing, and indicating the

presence of closely crowded cross neuration.

Heer remarks that this species comes next to Gerahl, Munsteriy but it differs more from

that than from many other species, such as Etohl, flabellata and EtohL affinis ; but

even from these it is widely different in the distribution of the scapular and externomedian

branches. From its single congener, Progon. helvetica^ it is readily distinguished by its

exceedingly different size and shape, and differs also in its broader mediastinal field, the

less basal division of the scapular and externomedian veins, and the more oblique course of

the scapular branches. Indeed, it differs so much from it, that were it not for its essential

agreement in the points in which they both differ from the other palaeozoic cockroaches, it

would seem more rational to separate them generically ; which a more extended acquaint-

ance with palaeozoic Blattinarians may yet compel us to do.

One specimen, from the coal-measures of Manebaqji; near Ilmenau, in Thiiringen. Upper

carboniferous.

Oryctoblattina nov. gen. {dpoxroq^ Blattina).

Blattina Auct. (pars).

The mediastinal vein of the front wings runs parallel and very close to the costal margin,

closer than in any other of the genera here described, and terminates only a little before

the middle of the outer half of the wing ; it emits numerous branches almost transverse to

the wing in the basal portion, but notwithstanding their brevity often forked in this part

of the area. The scapular vein is very peculiar ; it begins to branch a little beyond the

1 Heer says 7.5 mm., but his figure represents it as if it were Q.b mm., and this is more Hkely to be correct.

MEMOIRS BOST. SOO. NAT. HIST. VOL. ILL. 16



122 S. H. SCUDDER ON PALAEOZOIC COCKROACHES.

middle of the basal half of the wing, and the main stem terminates on the costal margin

a little beyond the middle of the apical half of the wing, keeping widely distant from

the mediastinal vein throughout its course ; it emits numerous parallel, straight, longitudinal

and forking branches, most of which, in the only species known, originate from a vein

parallel to the main stem, which is emitted abruptly from near the base of the second

branch ; the first branch terminates at the extremity of the inner margin, so that the

entire apex of the wing belongs to the scapular area, which is the largest in the wing.

The externomedian vein branches near the middle of the wing, and before that is equally

separated from the neighboring veins by a wide space ; it has only two or three branches

which are superior, and perhaps simple, and they occupy a very restricted area, only the

apical fourth of the inner margin being covered by their extremities. The internomedian

vein is again very peculiar, this being the only genus known in which a wide space

intervenes between the anal furrow and the branches of this vein ; it assumes to a consid-

erable degree the form of the externomedian vein, first branching beyond its middle, and

then emitting a very few simple or forking, but inferior branches. The anal furrow is

conspicuous, very arcuate, originating in the middle of the base of the wing, and terminat-

ing in the middle of the basal half of the inner margin ; it is rendered more conspicuous

by the fulness of the anal area, which breaks the regular continuity of the margin at the

extremity of the anal furrow, a peculiarity occurring in no other carboniferous cockroach

;

the anal veins are very few, sinuous, subparallel, simple and oblique. The wing is of the

average slenderness, the breadth being contained in the length about two and six-tenths

times. Nothing is known of other parts of the body.

This most exquisite of the carboniferous cockroaches is very widely separated from the

rest. The peculiarities of nearly every part of the wing separate it at once from nearly

every other genus ; the extreme narrowness of the mediastinal area, the wide separation of

the main veins from one another (accounted for perhaps by the excessive development

of reticulation), the independence of the internomedian vein, and the fulness of the inner

margin in the anal area, occur nowhere else ; the inferior origin of ihe branches of the

scapular vein are found elsewhere only in Hermatoblattina, and the wide extent of the

area occupied by the combined scapular and externomedian branches are reproduced only

in the aberrant genera among which it is placed. From Progonoblattina it is separated by

the small space, and that wholly on the inner margin, which is allotted to the externomedian

veins, besides the points first mentioned ; and from Petroblattina, its other nearest ally, it is

conspicuously distinct both by the nature of the externomedian vein, and by the wide

separation of the main veins in the basal half of the wing.

The genus is only known from Europe, and is the only one represented by a single

species, which is of rather small size. More than twenty years ago Giebel suggested that

this species should form the type of a distinct genus.

Oryctoblattina reticulata. PI. 4, lig. 13.

Blattina reticulata Germ., Verst. Steink. Wettin, vii, 87-88; viii, taf. 39, fig. 15% 15^;—
Gieb., Deutschl. Petref , 637;— lb., Ins. Vorw., 316 ;

— Gold., Faun, saraep. foss, ii, 19.

Fore wing. The wing is of a very graceful form, oblong obovate, the costal margin

tolerably convex next the base, with a very slight humeral lobe, beyond very gently and
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regularly convex ; the inner margin is straight^ excepting for the fulness of the anal area^

but a large fragment of the apex of the wing is wholly lost. The veins originate from a

little above the middle of the base^ and have a gentle basal arcuation. The mediastinal

vein runs in close proximity and subparallel to the costal margin^ constantly but very grad-

ually approaching it, emitting numerous oblique branches ; in the basal half of the area the

branches are forked half way to the margin, and between the forks are other parallel, spu-

rious branches ; but beyond the middle of the wing spurious and forked branches become

alike very closely crowded, oblique, simple branches, which continue along the edge, be-

tween the apparent termination of the main vein (about the end of the middle fifth of the

wing) and the scapular vein ; in the middle of the wing the area is only about one-tenth

the width of the wing. The course of the scapular vein has been described sufficiently

under the generic description ; it will be sufficient to add here that there are about half a

dozen longitudinal shoots to the offshoot of the second scapular branch, and that these

become more and more closely crowded toward the costal margin ; and that the two prin-

cipal branches of the scapular vein originate close together, the second forked at some dis-

tance beyond the offshoot. The externomedian vein is gently arcuate in its basal half.

The internomedian vein closely resembles it, and in this particular this species is widely

separated from all others ; but it is a little more arcuate, has inferior instead of superior

branches, and terminates about the middle of the apical half of the inner margin. The

anal furrow is distinct and arcuate, bending downward to the margin more rapidly than

usual ; the anal veins are only three in number, crowded close together in the middle of

the area, traversing it obliquely, with a slightly sinuous, obliquely longitudinal course.

The wing is one of the smaller of the medium-sized ones, the fragment measuring

19 mm. in extreme length and 8.5 mm. in breadth; it represents a wing of the same

median breadth and a length of about 22 mm. ; so that the breadth to the length must

have been as 1:2.6. The wing is from the left side. It is marked by a distinct and

exceedingly delicate and perfect reticulation of mostly pentagonal cells, two or more rows

being seen between the wider interspaces ; but in the narrower ones, as between the closely

approximated scapular branches, these are reduced to a single series of tetragonal cells,

formed by single, transverse raised lines, as far apart as the interspaces, but still no smaller

than the pentagonal cells ; next the border, between the extremities of the mediastinal and

scapular veins, these cells form, by the absence of their cross bars, spurious veinlets as

long as the apical width of the mediastinal area ; between the anal furrow and the nearest

internomedian branch they do the same, but the veinlets are longer; and in the apical half

of the anal area the same thing occurs on a smaller scale.

This wing is so peculiar that it can be compared with no other. Germar and Giebel both

describe the scapular vein as the mediastinal, and the mediastinal as a delicate, longitu-

dinal vein running down the middle of the mediastinal area.

The single specimen described by Germar was found at Wettin, Germany. Upper car-

boniferous.

Petrablattina nov. gen. (nirpa, Blattina.)

Blattiiia Auct. (pars).

The mediastinal vein runs parallel to and not very distant from the costal margin (the

area occupying perhaps one-fourth of the breadth of the wing), and terminates at some

distance beyond the middle of the costal border ; it is abundantly supplied with straight.
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oblique^ simple or forked cross-veins. The scapular vein, contiguous to, perhaps united

with, the externomedian in the basal part of the wing, is of small importance, emitting

in the apical half of the wing only two or three branches, which are superior, simple, or

furcate, and terminate on the costal margin, the whole tip (in one species at least, and

perhaps in both) belonging to the externomedian vein. The externomedian vein is the

most peculiar in the wing; as soon as it is free from the common basal union of all the

veins, it curves strongly backward to about the middle of the inner margin, in close prox-

imity to the internomedian vein ; and from its superior, now outer, surface emits a large

number of parallel, forking veins, which terminate on the apex and outer half of the inner

margin of the wing. The combined internomedian and anal areas are very broad at base,

occupying fully two-thirds the breadth of the wing, and retain their breadth for some dis-

tance and then narrow with excessive rapidity, dividing about equally between them the

common space; the branches of the internomedian vein are five or six in number, straight

or arcuate, simple or occasionally forked. The anal furrow is very arcuate, not very prom-

inent,, and terminates near the middle of the basal half of the wing ; the anal veins are fre-

quent, arcuate, but not so strongly as the furrow, and simple or occasionally forked. Only

upper wings are known.

The wings are stouter than usual, although they are not sufficiently well preserved to

give any more definite statement than that they are, on the average, stouter than any

other, excepting probably Hermatoblattina, and possibly Anthracoblattina.

This genus is remarkable for the close union of the veins at the base, and for the very

strong curvature of the externomedian vein, by which it resembles somewhat the anal

furrow, and for the contrasted longitudinality of the branches which spring from it. In

these particulars it differs strikingly from every other genus, and can be confounded with

none of them.

Only two species have been described, one of which is European, and the other, known

only by a very small fragment of a wing, American; they are both of rather small size.

Petrablattina gracilis. PI. 4, fig^ 4.

Blattina gracilis Gold., Palaeontogr., iv, 23, taf 3, figs. 3, 3^;— lb., Poss. Ins. Saarbr., 7,

taf 1, figs. 3, 3^— lb., Faun, saraep. foss., ii, 20, 27-28, 51, taf 2, fig. T;— Heer, Vier-

telj. naturf Gesellsch. Zurich, ix, 288 ;
— Gein., Geol. Steink. DeutschL, ,150.

Blatta gracilis Gieb., Ins. Vorw., 321.

Fore wing. The wing is of a regular elliptical form, broadest in the middle, tapering

more rapidly toward the apex than toward the base, both costal and inner margin equally

and rather gently convex, the tip a little pointed, but well rounded. The veins all origin-

ate above the middle of the upper half of the base, but, excepting the anal furrow, have no

basal curve. The mediastinal vein runs subparallel to the costal margin, but in a straight

line, nearly to the middle of the wing, and then curves very gradually to the border, which

it reaches a little before the end of the middle third of the wing; the area is a little less

than a fourth the width of the wing; its basal half is filled with closely crowded, arcuate,

oblique, simple branches, the apical half with similarly crowded and arcuate, longitudinally

oblique, much longer, and usually forked branches. The scapular, externomedian, and in-

ternomedian veins evidently spring from a single stem, according to Goldenberg ; the in-
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ternomedian first separates itself from the others^ but the other two appear to be "anited

almost throughout the basal third of the wing ; the scapular vein then turns obliquely

downward in parting from the mediastinal vein at the end of the basal fourth of the wing^

in a direction toward the middle of the outer half of the wing; but it very soon parts

widely from the externomedian vein, and runs in a longitudinal, broadly arcuate course to

the costal margin, just before the apical eighth of the wing ; it emits three long, longitu-

dinal, but obliquely arcuate branches, simple or deeply forked, the first before the separa-

tion of the vein from the externomedian. The externomedian vein continues the direction

of the united scapular and externomedian veins, following closely the internomedian, and

terminating on the inner border, about the end of the middle fifth of the wing ; it emits

at a wide angle about ten closely crowded, longitudinal veins, many of which fork singly or

doubly, nearly all of them broadly arcuate, the upper curving slightly upward, the lower

downward, and together embracing a very extensive area, including the entire apex of the

wing. The internomedian vein has a bent, arcuate course, and emits about seven long and

simple, sinuous, closely crowded branches, the marginal extent of this area being rather less

than that of the anal area. The anal furrow is distinctly impressed, pretty regularly and

very strongly arcuate, striking the margin at about the end of the basal third of the wing

;

the anal veins, nine in number, are closely crowded, arcuate, and simple.^

The wing is below the medium size, measuring 18.5 mm. in length and 7.5 mm. in

breadth ; a little of the base, however, is destroyed, which would add about 1.5 mm. to the

length, making it 20 mm. long,^ and the breadth to the length as 1 : 2.6. The wing is from

the right side, the upper surface exposed, with a swollen anal area ; from the condition of

its preservation, it cannot be determined whether there is any interspacial reticulation.

Goldenberg compares this species to Etohh anaglytica and to ^'Blattina formosa Heer"

from the Lias, but I fail to see the slightest ground for any special comparison ; certainly

not with the latter ; while the peculiar basal connection of the principal veins, and, above

all, the distribution of the externomedian branches, forbid comparison with any palaeozoic

form, excepting the following species, from which it differs greatly in the multiplicity of its

branches and in its slenderer form. Indeed, in the crowded condition of its venation it

alone of all the palaeozoic cockroaches, excepting EtohL insignis^ shows any tendency to-

ward a thickening of the membrane of the wing, which often appears, in ancient types, to

have commenced by the multiplication of nervules.

The single specimen known comes from an ironstone nodule from Lebach, above Saar-

louis, Germany. Dyas.

Petrablattina sepulta. PI. 6, fig. 7.

Blattina sepulta Scudd., Proc. Amer. assoc. adv. sc, xxiv, b. 111, fig. 2;— lb., Can. nat.

[n. s.] VIII, 89-90, fig. 1;— lb., Ins. carb. Cape Breton [p. 2] fig. 1.

Fore wing. The wing is so fragmentary that it is impossible to say anything more of

the form than that the middle of the costal and inner margins are gently convex, the

former nearly straight. The veins would appear to have originated considerably above

the middle of the base. The mediastinal area occupies in the middle of the wing consid-

^ One is incorrectly represented on our plate as forked. tion as 1: 2.2; but liis enlarged figure, presumably tlie most

2 Goldenberg gives the breadth as 9 mm. and the propor- accurate, makes the breadth only 7.5.
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erably less than one-fourth the width of the wing, and thereafter approaches the costal

margin very gradually^ terminating^ presumably^ just before the apical sixth of the wing -^

in the fragment preserved it emits three longitudinally oblique^ straight branches, of which

the first is simple^ the second simply, and the third doubly forked. The scapular vein is

straight; and parallel to the costal margin, lying close beside the mediastinal vein, and, first

dividing in the middle of the wing, probably terminates before the tip ; its branches, two

upon the fragment;, are sublongitudinal, at least the first forked. The externomedian vein

is strongly arcuate, curving downward to the middle of the inner margin, and emitting

eight branches at a wide angle, all of them arcuate, the first nearly longitudinal, the suc-

ceeding ones gradually more and more oblique ; the first must originate far toward the

base of the wing, and does not fork unless near the tip, where it probably does ; the next four

branches are all forked near the middle of the wing, and probably fork again apically ; the

lower three are simple, so far as they can be traced, and probably remain so ; these branches

are more distant than those of the upper part of the wing. The internomedian vein is

wanting, but four of its branches (perhaps all there are) can be seen, the outermost forked,

the others simple, about as distant as the externomedian branches, very arcuate, and

obliquely transverse.

The wing is a small one, the fragment measuring 6.25 mm. in length, and 5.75 mm. in

breadth; probably the length of the wing was 13 mm. and the breadth 6 mm., making the

breadth to the length as 1 : 2.2. The interspaces, particularly in the internomedian area, are

filled with very frequent cross nervules. The fragment is exceedingly imperfect, not more

than one-third (a middle piece) of the wing being preserved ; but, excepting that it wants

the anal furrow, this contains the most important part of the neuration, which differs

widely from that of any other cockroach excepting the European species with which we have

generically associated it ; from this it differs in its presumably greater comparative breadth,

the comparative sparseness of the neuration, and the downward curve of all the externo-

median branches ; the externomedian and scapular veins are also certainly separated much
further toward the base, if not altogether, and the distribution of the scapular branches is

different.

In my former description of this insect, so different is the neuration from what appears in

other American species, I mistook the internomedian for an anal field, and did not attempt

to interpret the other parts of the neuration. I also compared it, with no show of reason,

to Etobh carhonaria^ with which it has no special relationship whatever.

The single specimen known was found at Cossett's pit near Sydney, Cape Breton, by Mr.

A. J. Hill, C. E., together with Libellula carhonaria Scudd., and a frond of Alethopteris. It

was kindly sent me for examination by Principal Dawson, who informs me that it comes

from a rather lower horizon than that in which the Cape Breton species of Mylacris

occurred, or in the lower part of the middle coal formation near the upper limit of the

millstone grit. Lower carboniferous.

1 In the plate, the line which represents the mediastinal as if it were the continuation of the second forked medias-

vein in the middle of the fragment is unfortunately oblique, tinal branch; instead of parallel to the margin, as it should be.
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AlTENDIX.

The following species cannot be definitely referred to any of the preceding genera.

Blattina Tischbeini. PL 4, ^g, 10.

Blattina Tischbeini Gold.^ Vorw. Faun. Saarbr.^ 16-17;— Ib.^ Faun, saraep. foss., i,

16-17; pi. 2; fig. 16;— lb.; Farm, saraep. foss., ii; 19, 51.

Fore wing. The fragment preserved is an insignificant portion of the base^ which does

not permit us to say more of its affinities than that it belongs to the Blattinariae, and not

to the Mylacridae; a network of delicate veins can be seen between the principal nervures.

Hind wing. A much larger fragment of the hind wing is preserved^ consisting^ however,

altogether, or almost altogether, of the anal field fully expanded, but much broken and

crushed out of shape, according to Goldenberg ; between the veins a very fine transverse

neuration is preserved, giving the wing a very delicate appearance.

A fragment of one of the legs is preserved beside the hind wing ; a hind leg, according

to Goldenberg, consisting of a part of the femur and tibiae ^^with traces of spines." This

is the only palaeozoic cockroach described in which mention is made of spinous legs.

Besides these, upon the same stone but separated from them, is the pronotal shield, which,

according to Goldenberg, is transversely elliptical, somewhat gibbous, the hind margin

nearly straight ; elsewhere, both in front and on the sides, rounded, the surface with some

slight cross furrows, its length 8 mm. and its breadth 12 mm. Excepting for its hind mar-

gin, its form closely resembles that of Myl. anthracophihcm.

The species probably attained a length, according to Goldenberg, of 34 mm.
Several specimens were found in a bituminous shale at Hirschbach, near Saarbriicken,

Germany. Middle carboniferous.

Blattina latinervis. PL 4, fig. 3.

Blattina latinervis Heer, Viertelj. naturf. Gesellsch. Zurich, ix, 288, 296-97? pi., fig. 4;—
Gold., Faun, saraep. foss., ii, 20.

This is the best-preserved hind wing of a fossil cockroach known, but is still very frag-

mentary, nearly the whole anal field (all but a detached fragment), besides the extreme base

and a belt across the middle of the wing, being wanting. It is subovate, with a straight

or slightly concave costal margin and a rounded apex. The mediastinal vein, if the costal

portion of the wing is perfect and correctly represented, runs close to the margin, nearly

uniting with it in the middle, and then diverges slightly from it, terminating only a little

before the tip, and in its apical half emitting several short, oblique branches. The scapular

vein runs parallel to the border in the basal half of the wing, and then divides into two

compound branches. The externomedian vein is irregular, forking near the base, the

upper branch simple and running in an irregularly arcuate course to the tip of the wing,

the other forked doubly, with a similar but less arcuate and more regular course. The

internomedian vein emits, close to the base, two or three simple branches. The anal area,

to judge from the small detached fragment, is filled with parallel, frequent, gently arcuate

veins, united, like those of the other parts of the wing, with rather distant cross veins,
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forming quadrate cells with the longitudinal veins^ and apparently more distant in the anal

area than elsewhere. The veins are everywhere edged with black. Length of fragment^

27.5 mm. ; breadth, 10 mm.
Heer suggests that this may be the under wing of Gerabl. dailwata^ but the unusual

width of the mediastinal area in the front wing of that species does not harmonize well

with the narrowness of the same area in this hind wing \ and it is hardly probable that we

shall ever be able to determine where it does belong.

A single specimen^ from the coal-measures of Manebach, near IlmenaU; Thiiringen.

Upper carboniferous.

Blattina venosa. PI. 4, fig. 6.

Blattina venosa Gold., Faun, saraep. foss., ii, 19, 25, 51; pi. 1, fig. 7.

This species is based upon a single fragment from the middle of a wing, whether front or

hind can scarcely be determined. Goldenberg says it is of a front wing, but there appears

to be no reason for his conclusion. There are a pair of branching veins, the main stems

running parallel to each other, and the branches divaricating on opposite sides. Goldenberg

says the veins are remarkable for their distinctness, and therefore as he makes no mention

of any reticulation or cross venation, there probably is none ; the openness of the neura-

tion, with the undeviating course of the branches throughout the rather large fragment,

indicate a large species. The two principal veins represented would appear to be the scap-

ular and externomedian ; or, perhaps^ the externomedian and internomedian. Length of

fragment, 18 mm. ; breadth, 12 mm.
The single specimen was found in a soft, yellowish shale near Wemmetsweiler, in the

neighborhood of SaarbriickeU; Germany. Upper carboniferous.

On PI. 6, figs. 11 and 13, are represented two fragments of wings probably belonging to

cockroaches, but of which little more can be said. Fig. 11 comes from Cossett's pit No. 1,

at Sydney, Cape Breton, and was found by Col. A. J. Hill; it has no natural border

whatever, and may belong to almost any part of the wing ; it may perhaps be a portion of

an externomedian area, similar to that of Petrabh sepidta (with which it was found); and

' in that case would probably represent a distinct species. Lower carboniferous.

Fig. 13 probably represents the central portion of a wing, the right hand set of branches

belonging to the scapular, the left hand set, which are wrongly represented as connected at

base with those of the right hand, then belonging to the externomedian vein. The speci-

men (No. 2010) came from immediately below vein C at Cannelton, Beaver Co., Penn.,

and was discovered by Mr. I. F. Mansfield^ through whom I received it. It represents a

species of perhaps the same size as Archim, parallelum^ and possibly belongs to it; but as

no part of the margin is preserved, any attempt to place it is useless. Lower coal measures

of Pennsylvania.

Polyzosterites.

Polyzosterites Gold., Vorw. Faun. Saarb., 18;— lb., Faun, saraep. foss.;, i, 18.

Goldenberg defines the genus as consisting of cockroaches in which both sQxes are apter-

ous, with nearly semicircular, very slightly marginate pronotum, and a flat, crustacean-like

abdomen with sharply edged margin.
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Polyzosterites granosus.

Adelophthalmus {Eitrypterus) graiiosus Meyer, Palaeontogr., ly, 8-12, pi. 2, figs. 1, 2.

Eurypterus granosits Salt.-Woodw., Chart foss. Crust., pi. 3, fig. 15.

Polyzosterites granosics Gold., Vorw. Faun. Saarbr., 18;— lb., Faun, saraep. fi)ss., i, 18,

pi. 1, fig. 17;— lb.. Faun, saraep. foss., ii, 20, 51.

Goldenberg describes the species as follows :
—

'' The pronotum, beneath which, as usually, the head lies concealed, is semi-elliptical, nar-

rowed and rounded anteriorly ; its greatest breadth, which falls near the posterior blunt

angles, is scarcely less than 28 mm. ; the length does not appear to have exceeded 16 mm.
The convexity is gentle, and the slightly concave posterior border is accompanied by a

feeble margin. The next two thoracic segments have in general a shape similar to that of

the succeeding segments of the abdomen. All of them are tumid, not only laterally, but

also in front and behind, and bordered with a slender marginal piece, connecting each seg-

ment with the precedmg. The abdominal and thoracic segments together form a regular

oval; the pointed, lobe-shaped outer extremities of the segments become gradually larger

and broader toward the extremity of the body, as in living species of Polyzosteria ; the

last four rings are not so well preserved as the others, and are thrown far out of position,

so that the last ventral segment is turned completely around. The thoracic as well as the

abdominal segments have the dorsal surface covered with small, crowded tubercles, which

are most prominent on the more tumid portions, and by the unaided eye can be seen to be

of a blunt, triangular form, directed backward. An entirely similar structure may be seen

in what appears to be Polyzosteria limbata Burm. Had such an animal been found fossil,

it would very likely have been taken for a blind Eurypterus, were it not for the form of the

extremity of the abdomen, which in all Eurypteri is linear or linear-lancet shaped."

'^ This fossil was found in the Eisenbahnschacht near Jagersfreude, in an ironstone nodule.

Near Altenwald I found also in such a nodule a similar fossil, but not so completely pre-

served, which may probably have belonged to another and smaller species of this genus."

Goldenberg figures an articulated fragment found beside the abdomen, and which Meyer,

considering the animal as a Eurypterus, had compared to the maxillipeds or false abdom-

inal feet of the modern genus Scrolls, but which Goldenberg takes for a Myriopod, like

Polyxenus. So far as his illustration goes, it might be taken for the antennae of the insect

itself The form of the last segment indicates a female.

Postscript. November, 1879.—It will not fail of notice how opposed to the drift of

this entire essay is the statement of Gerstaecker (Bronn's Klassen und Ordnungen des

Thierreichs, v, 292) that the cockroaches described by Germar and Goldenberg from Wettin

and Saarbriicken agree in every distinctive family characteristic with those now living

{'^ stimmen in alien filr die hetreffenden Fa^nilien cliarakteristischen Merhmalen mit

denjenigen der Jetztzeit uberein'). In the same place (p. 291) Gerstaecker remarks that

scarcely a single extinct form of cockroach approaches in size the largest living species

of the family. Yet, as I have stated, the average size of ancient types may be considered

somewhat larger than in modern -times.

Gerstaecker (loc. cit. 292, note) considers the wing described by Dohrn under the name

of Fulgora Ebersi as the hind wing of a cockroach, with most of the anal field destroyed.
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It does not; however^ agree at all with the structure of the hind wings of palaeozoic cock-

roaches already known.

Only after the printing of most of this paper have we had access to a paper by Dr.

C. J. Andra (Eine Alge und eine Insectenfliigel aus den Steinkohlenformation Belgiens.

< Sitzungsb. niederrhein. Gesellsch. Bonn^ 1876/27-28) in which mention is made of the

occurrence of the wing of a cockroach in the coal formation of Belgium. The author

merely states that an elliptical fragment, representing the margin of a wing, was found,

the distribution of the veins in which substantially agreed with that of ^^ Blattina."

EXPLAN'ATIOK OF THE PlATES.

PLATE II.

All the figures on this plate and the two following are camera lucicla copies from other authors ; the scale

is altered where necessary, so as to be uniformly about two diameters above the natural size; the marks out-

side the wing represent the limits of the several areas. They all represent European insects. Drawn by the

author.

Fig. 1. Etoblattina antliraGopliila {Q^qyxw^^ ^. 64. Copied from Mtinster's Beitrage zur Petrefacten-

kunde, y, pi. 13, ^g. 3 ; reversed and the border restored.

Fig. 2. Etohlattina affinis (Gold.), p. 62. Copied from the Neues Jahrbuch ftlr Mineralogie, 1869, pi. 3,

^g, 3 ; reversed.

Fig. 3. Etoblattina carhonaria (Germ.), ^, 73. Copied from Germar's Yersteinerungen des Stein-

kohlengebirges von Wettin, etc., pi. 31, fig. 6^; reversed, and the apical margin restored. The scapular area,

however, is represented as broader than it should be, and the restored outline is probably too contracted.

Fig. 4. Etohlattina flabellata (Germ.), p. 62. Copied from Minister's Beitrage zur Petrefactenkunde, y,

pi. 13, ^^, 4^
; reversed, and the border restored.

Fig. 5. Etoblattina Dohrnii Scudd., j). 66. Copied from the ISTeues Jahrbuch fiir Mineralogie, 1869, pi. 3,

fig. 8, right wing ; reversed. The outside mark, representing the termination of the anal area, should be car-

ried one interspace further toward the tip of the wing.

Fig. 6. Etohlattina ritssoma (Gold.), p. 76. Copied from the ISTeues Jahrbuch fllr Mineralogie, 1869, pi. 3,

^g. 2^ ; reversed.

Fig. 7. Etohlattina ? insignis (Gold.), p. 82. Copied from part of an original drawing received from Dr.

Goldenberg, from which pi. 2, ^g. 14'^ of his Fauna saraepontana fossilis, i, was taken. The restored tip is inac-

curately represented as fully rounded, whereas it should closely resemble the apex of fig. 9. Cf pi. 4, fig. 9.

Fig. 8. Anthracohlattio%a spectahilis (Gold.), p. 88. Copied from the Neues Jahrbuch fiir Mineralogie,

1868, pL 3, fig. 7 ; reversed.

Fig. 9. Etohlattina parmda (Gold.), p. 81. Copied from the IsTeues Jahrbuch fiir Mineralogie, 1869, pi. 3,

fig. 6.

Fig. 10. Etohlattina elongata Scudd., p. 80. Copied from the Neues Jahrbuch ftlr Mineralogie, 1875, pi.

1, ^g. 2 ; reversed, and with the basal margins restored.

Fig. 11. Gerahlattina Geinitzi (Gold.), p. 103. Copied from the Neues Jahrbuch ftlr Mineralogie, 1868,

pL3,fig.6.

Fig. 12. Gerahlattina Mimsterii Scudd., p. 104. Copied from Germar's Yersteinerungen des Steinkohlen-

gebirges von Wettin, etc., pi. 31, fig. 5^ ; the apical margin restored.

Fig. 13. Etohlattina didymcc (Germ.), p. 75. Copied from Germar's Yersteinerungen des Steinkohlen-

gebirges von Wettin, etc., pi. 31, -^g. 3 ; reversed.

Fig. 14. Etohlattina ma7iehache7isis (Gold.), p. 79. Copied from the Neues Jahrbuch fiir Mineralogie,

1869, pL 3, fig. 4.
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Fig. 15. JEtoUattma anaglyptica (Germ.), p. 69. Copied from Germar's Yersteinerungen des Steinkolilen-

gebirges von Wettin, etc., pi. 31, fig. 4 ; reversed, and the apical margin restored. The basal curve of the

main vems is not well represented.

Fig. 16. JEtohlattina euglyptica (Germ.), p. 60. Copied from Germar's Yersteinerungen des Steinkohlen-

gebirges von Wettin, etc., pi. 31, fig. 8, with the apical margin restored. Cf. pi. 4, fig. 7.

PLATE III.

See preliminary explanations to Plate XL

Fig. 1. Gerablattina loeissiana (Gold.), p. 109. Copied from the Neues Jahrbuch fiir Mineralogie, 1868,

pi. 3, fig. 10 ; with part of the inner border restored. The outside mark, indicating tlie lower limit of the

externomedian area is placed much too far from the tip of the wing; there should be also a isingle branch to

the internomedian vein.

Fig. 2. GeraUattina proditcta Scudd., p. 106. Copied from the Neues Jahrbuch fur Mineralogie, 1868,

pL 3, fig. 9 ; reversed.

Fig. 3. Gerablattina scaberata (Gold.), p. 102. Copied from Goldenberg's Fauna saraepontana fossilis, ii,

pi. 1, fig 8; reversed. The branch of the externomedian vein, being conjectural, should have been dotted

throughout.

Fig. 4. Gerablattina clathrata (Ileer), p. 100. Copied from the Yierteljahrsschrift der naturforschenden

Gesellschaft, Zurich, ix, pi., fig. 3 ; with the inner and apical margin restored. This figure accidentally repre-

sents the wing as magnified a little less than two diameters.

Fig. 5. Etoblattina labachensis (Gold.), ^. 59. Copied fi'om Goldenberg's Fauna saraepontana fossilis, i,

pi. 2, fig. 15 ; reversed.

Fig. 6. Gerablattina Germari (Gieb.), p. 107. Cojoied from Germar's Yersteinerungen des Steinkohlenge-

birges von Wettin, pi. 31, fig 9.

Fig. 7. Etoblattinaprimaeva (Gold.), p. 58. Coj)ied from Palaeontographica, iv, pi. 3, fig. 4'''.

Fig. 8. Etoblattina mantidioides (Gold.), p. 72. Copied from the Geological Magazine, iv, pi. 17, fg. 6.

The restored outline of the apical half of the wing is undoubtedly incorrect, and the inner margin of the

base is represented as much too convex; a corrected figure will be found in the text, p. 73; the outside mark
indicating the lower limit of the scapular area should be removed to the apex of the wing.

Fig. 9. Etoblattina leptophlebica (Gold.), p. 77. Copied from the Neues Jahrbuch fiir Mineralogie, 1869,

pi. 3, fig. 1^; reversed, and with the apical margin restored.

Fig. 10. Frogonoblattina helvetica (Heer), p. 119. Copied from the Yierteljahrsschrift der naturforschen-

den Gesellschaft, Zurich, ix, pL, fig. 1.

Fig. 11. Gerablattina intermedia (Gold.), p. 101. Copied from Goldenberg's Fauna saraepontana fossi-

lis, ii, pi. 1, fig. 10 ; reversed.

Fig. 12. Progonoblattina Fritschii (Heer), p. 120. Copied from the Yierteljahrsschrift der naturforschen-

den Gesellschaft, Zurich, ix, pL, fig. 2; with the apical margin restored.

Fig. 13. Gerablattina Goldenbergi (Mahr), p. 98. Copied from the ISTeues Jahrbuch fur Mineralogie, 1870,

p. 284, fig^ 1 ; with the a2Dical margin restored.

Fig. 14. Gerablattina Mahri (Gold.), p. 108. Copied from the Neues Jahrbuch far Mineralogie, 1870,

p. 284, fg. 2""; with the basal and apical margins restored.

PLATE IV.

See preliminary explanations to Plate II.

Fig. 1. Anthracoblattina Rucherti (Gold.), p. 96. Copied from the N"eues Jahrbuch fiir Mineralogie, 1868,

2^1. 3, fig. 11 ; with most of the border restored; probably this represents the wing as broader than it should be.

Fig. 2. Anthracoblattina JRemigii (Dohrn), p. 95. Copied from Palaeontographica, xvi, pi. 8, fg. 3,

with the inner and apical margins restored.

Fig. 3. Blattina latinervis Heer, p. 127. Copied from the Yierteljahrsschrift der naturforschenden Gesell-

schaft, Zurich, IX, pL, fg 4^
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Fig. 4. Petrahlattina gracilis (Gold.)', p. 124. Copied from Palaeontographica, iv, pi. 3, ^g, 3"^; reversed.

One of the middle anal veins is wrongly represented as forked.

Fig. 5. Anthracohlattina porrecta (Gein.), p. 93. Copied from the Neues Jahrbuch flir Mineralogie, 1875,

pi. 1, fig. 4.

Fig. 6. JBlattina venosa Gold., p. 128. Copied from Goldenber^c's Fauna saraepontana fossilis, ii, pi. 1,

fig. 7.

Fig. 7. JEtohlattina euglyptica (Germ.), p. 60. Copied from Germar's Yersteinerungen des Steinkohlen-

gebirges von Wettin, etc., pi. 31, fig. 7^ (pars). Hind wing; cf. pi. 2, ^g. 16.

Fig. 8. Anthracohlattina sopita Scudd., p. 89. Copied from the Neues Jahrbuch ftlr Mineralogie, 1875,

pi. 1, fig. 1, left wing.

Fig. 9. JEtoUattina? insignis (Gold.), p. 82. Copied from part of an original drawing received from Dr.

Goldenberg, from which pi. 2, fig. 14"" of his Fauna saraepontana fossilis, i, was taken. Hind wing; cf pi. 2,

fig. 7.

Fig. 10. Blattina Tischheini Gold., p. 127. Copied from Goldenberg's Fauna saraepontana fossihs, i, pi.

2, fig. 16^

Fig. 11. Hermatohlattinalebachensis (Gold.), p. 117. Copied from Palaeontographica, iv, pi. 6, fig. 7; with

the apical margin restored.

Fig. 12. Anthracohlattina winteriana (Gold.-), p. 94. Copied from the ISTeues Jahrbuch ftlr Mineralogie,

1870, p. 288, fig. 2 ; with the basal margins restored. The figure is probably too small ; see p. 95.

Fig. 13. Oryctohlattina reticulata (Germ.), p. 122. Copied from Germar's Yersteinerungen des Stein-

kohlengebirges von Wettin, etc., pi. 39, fig. 15^ ; with the apical margin restored.

Fig. 14. Hermatohlattina wemmetsioeileriensis (Gold.), p. 115. Copied from Goldenberg's Fauna sarae-

pontana fossilis, ii, pi. 1, fig. 9 ; reversed. The costal margin is a little too full.

PLATE V.

All the figures on this plate are original, and represent American insects. They were drawn on stone by

L. Trouvelot.

Fig. 1. Mylacris hretonense (Scudd.), p. 41. Magn. f ; drawn by S. H. Scudder.

Fig. 2. Lithornylacris angustum Scudd., p. 48. Magn. f ; drawn by J. H. Emerton.

Fig. 3. Lithornylacris angustum Scudd., p. 48. Magn. \ ; drawn by J. H. Emerton.

Fig. 4. Lithornylacris pittstonianum Scudd., p. 50. Magn. f ; drawn by J. H. Emerton.

Fig. 5. Lithornylacris simplex Scudd., p. 51. Magn. f ; drawn by S. H. Scudder.

Fig. 6. Mylacris anthracophilum Scudd., p. 45. Magn. f ; drawn by S. H. Scudder.

Fig. 7. Mylacris anthracophilum Scudd., p. 46. Magn. \\ drawn by J. H. Emerton. Pronotum.

Fig. 8. Mylacris anthracophilum Scudd., p. 45. Magn. \ ; drawn by J. H. Emerton.

Fig. 9. Necymylacris heros Scudd., p. 54. Magn. \ ; drawn by J. H. Emerton. The first (inferior)

offshoot of the first scapular branch should be forked near the tip, or directly opposite the extremity of the

first branch itself.

Fig. 10. Lithornylacris pittstonianum Scudd., p. 50. Magn. \\ drawn by J. H. Emerton.

Fig. 11. J/yZacns ^66n (Scudd.), p. 43. Magn. f ; drawn by S. H. Scudder. The uppermost fork of

the apical branch of the internomedian vein is not sufficiently longitudinal.

Fig. 12. Necymylacris lacoanum Scudd., p. 53. Magn. f ; drawn by J. H. Emerton.

Fig. 13. Mylacris pennsylvanicum Scudd., p. 44. Magn. \ ; drawn by J. H. Emerton. See note to next

figure.

Fig. 14. Mylacrispennsylvanicum Scudd., p. 44. Magn. f ; drawn by J. H. Emerton. The mediastinal

branch next the humeral lobe should have been omitted from this and the preceding figure; it does not

exist. The restored outline of the wing probably extends too far outward.

Fig. 15. Mylacris Mansfieldi Scudd., p. 47. Magn. f ; drawn by J. H. Emerton.

PLATE VI.

Excepting fig. 5, all the drawings on this plate are original, and represent American insects. They were

placed on stone by L. Trouvelot.

Fig. 1. Gerahlattina fascigera (Scudd.), p. 113. Magn. f ; drawn by J. H. Blake. The base of the
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externomedian vein should have been represented as united at the base with the scapular vein ; the outside

mark indicating the end of the scapular area is placed slightly too high ; that indicating the end of the anal

area is placed on the wrong side of the anal furrow.

Fig. 2. Gerahlattina fascigera (Scudd.), p. 113. Magn. \ ; drawn by J. H. Blake.

Fig. 3. JEtoUattina Lesquereicxi Scudd., p. 67. Magn. \ ; drawn by J. H. Emerton. See note to next

•figure.

Fig. 4. JEtoUattina Lesquereuxi Scudd., p. 67. Magn. \ ; drawn by J. H. Emerton. One or two basal

branches of the mediastinal vein are not shown. The origin of the middle externomedian branch is wrongly

represented ; see a corrected figure of the latter in the text, p. 68.

Fig. 5. JEtoblattina weissigensis (Germ.), p. 65. Copied from the Neues Jahrbuch ftir Mineralogie, 1873,

pi, 3, fig. 1 ; reversed. Camera lucida sketch by S. H. Scudder. This is a European species.

Fig. 6. Archimylacris parallelum Scudd., p. 85. Magn. f ; drawn by J. H. Emerton. The mediastinal

vein of the front wing should be represented as gradually approaching the costal margin in the basal half of

the wdng. The mediastinal vein of the hind wing can be seen on the specimen, underlying the front wing,

but is not represented on the plate. The wing is accompanied by the pronotum.

Fig. 7. Petrahlattina sepultcc (Scudd.), p. 125. Magn. f ; drawn by S. H. Scudder. The inner margin of

the fragment is represented as more convex than it should be ; the short line representing the main medias-

tinal line in the middle of the fragment should be nearly parallel to the margin, not oblique.

Fig. 8. Archimylacris acadiciim Scudd., p. 84. Magn. f ; drawn by S. H. Scudder. The middle interno-

median branches are given too sinuous a curve.

Fig. 9. Gerahlattina halteata Scudd., p. 110. Magn. f; drawn by J. H. Blake. The terminal part of

the internomedian vein, as described in the text, is not shown here ; the outside mark indicating the outer

termination of the internomedian area should be considerably nearer the tip of the wing.

Fig. 10. Gerahlattina halteata Scudd., p. 112. Magn. f ; drawn by L. Trouvelot. Represents the anal

area only.

Fig. 11. Fragment of the wing of a cockroach from Sydney, Cape Breton
; p. 128.

Fig. 12. Etohlattina veiiusta (Lesq.), p. 70. Magn. | ; drawn by J. H. Blake. The restored outline of

the base of the wing very probably represents too much as lost.

Fig. 13. Fragment of the central portion of the wing of a cockroach from Cannelton,.Penn.
; p. 128.

Fig. 14. Archimylacris acadicum Scudd., p. 84. Magn. \ ; drawn by S. H. Scudder.
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The date of presentation of this paper to the Society (May 7^ 1879) was accidentally

omitted from the title.
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