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ally broken through the middle, and the ribs were broken into smaller 
pieces of nearly uniform length. | 

Prof. Wyman also gave an account of cannibalism as it existed in 
the two Americas at the time of the discovery of the country, as well 

as in later years, and gave the documentary evidence for his state- 
ments, the most complete and conclusive of which is derived from 

the relations of the Jesuits. 

Mr. F. W. Putnam observed that in a few cases portions 

of human skeletons had been found in New England shell- 
heaps, and asked if Prof. Wyman believed that these were 
evidences of cannibalism in New England as well as Florida. 

Prof. Wyman thought there was no sufficient evidence for 
such a belief, and he also stated that he had never known a 

case of burial in a shell-heap ; but at Doctor’s Island, Fla., he 

had found a portion of a skeleton apparently buried under a 
heap, as Mr. Putnam stated was the case with the skeleton 
found under the heap near Forest River at Marblehead. 

The following paper was read : — 

GENETIC RELATIONS OF THE ANGULATIDH. By A. Hyatt. 

According to Oppel, all three of the lower species of this group, 
and perhaps four, are identical. I have not, however, been able to 

satisfy myself that even Amm. Moreanus of D’Orbigny is not a sep- 

arate species. The characteristics in which the forms differ from 

each other are precisely similar to those which distinguish Agoceras 

Boucaultianum from its nearest ally, and this is considered worthy of 
a distinct name by Oppel. 

Another difficulty in the way of joining all these species under one 
name is that they form a group precisely equivalent to the Discocera- 

tide, or to the whole of the Falcifiri, so far as their involution and 

the general parallelism of their characteristics is concerned. They 
are simply a very highly accelerated series, in which there are as 

great differences between the extreme forms, as there is between the 

extreme forms of the Discoceratide or of many other groups, com- 
posed of more numerous forms with less abrupt modifications. 

According to D’Orbigny his Amm. catenatus, of which we have a . 

specimen from the neighborhood of Semur, occurs locally below 
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Aigoceras Charmasser and Leigneletii, and according to Oppel, all 
these forms are in the “Angulatusbett,” succeeded in the “ Tubercu- 

latusbett,” by digoceras Boucaultianum. If there is really any such 

recularity of succession, and from the collection at Semur it ‘would 

seem to be even more regular than Oppel supposed, it would accord 

admirably with what has been observed in other groups. 

Not only does the involution greatly increase-in each succeeding 

species, but the septa become more complicated in outline, and the 

adult characteristics of the pile ! and form are repeated at earlier and 

earlier stages in each species. This may be seen by the following 

descriptions. The same law governs also the inheritance of the old 

age characteristics of the individual. Thus Boucaultianus has the 

old age characteristics sooner developed in its growth than any other 

form, and occurs latest in time, thus showing that the acceleration, or 

- quicker reproduction of the characteristics, extends to the whole life, 

affecting even the period at which old age begins. The size increases 

in each successive form to Leigneletii, and then decreases considerably 
in Boucaultianus. 

One specimen from Semur is labelled Ammonites Boucaultianus, but 

evidently belongs to Leigneletii. ‘This shows that in extreme old age 
the abdomen becomes perfectly sharp and smooth; the pile are 
obsolescing, not reaching quite to the edge of the abdomen. 

In Prof. Fraas’ collection, associated with P. planorbis in the 

Planorbisbed, is a specimen of dgoceras angulatum var. catenatum, 
and as. this is the first appearance of digoceras angulatum, it is in- 

teresting to notice that it is less involute, more discoidal, and the 

whorl is more involute in aspect, or more like P. planorbis in itg 

proportions than the members of the same group, which follow in the 

Angulatusbed. 

It seems to me, therefore, that both by its geological position and 

characteristics it deserves to retain the separate appellation of LLgo- 

ceras catenatum. The developmental histories of both catenatus and 

angulatus, seem at first sight to contradict the supposition that they 

ean be traced to P. planorbis, since the resemblances of the adults 
disappear and the differences become more and more prominent as 
the shells are traced backward to their younger stages of erowth. 

In the collection at Semur thefe are three specimens in the Planor- 
bisbed under the name of catenatus. They are not large, but one 

exhibits obsolescing ribs and a smooth abdomen at the diameter of 

1 Pile is used as synonymous with ribs. 
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52 mm. D’Orbigny’s types agree with this identification. One 
specimen from the lower part of the same zone with Lzassicus is 
named moreanus, and may be said to agree with D’Orbigny’s figure.} 

This is simply a variety identical with colubratus Zeit., growing to a 
larger size than catenatus. . 

At the diameter of 168 mm. in this specimen, the pilz crossed the 
abdomen, showing that old age had set in. ‘That this is sometimes an 
embryonic feature retained throughout life is shown by another speci- 
men, which at the diameter of 21 mm. has the ribs continued over 

the abdomen. The typical angulatus form occurs as in Germany, in 
the true Angulatusbed, above the catenatus and moreanus varieties. 

The stout form of Charmassei occurs at Semur in the same bed, but 

the more compressed and more involute form which passes into Leig- 
neletit occurs in the Scipionianus zone, and also in the Bucklandi 

zone. In the latter it is associated with a very thin form which 

seems to be a transition to Boucaultianus, and is identical with Char- 

massei D’Orbigny figured in Pl. 92, figs. 1,2. One of these, 375 mm. 
in diameter, had the pile quite prominent on the abdomen. 

The true Boucaulttanus occurs above the Bucklandibed, associated 

with Birchi. 

Amm. subangularis Oppel, in the Munich Museum, from Kaltenthal, 
has young like planorbis, but the pile in one specimen cross the abdo- 

men. Another from Filder has smooth abdomen until it is an inch 
in diameter, then the pile cross the abdomen. One from Hammerk- 

har seems to pass through this stage, and finally becomes channelled, 
as.in angulatus. In old age the abdomen continues smooth, and the 
shell resembles the old stage of Caloceras Johnstoni. ‘This is hardly 

an intermediate form, and does not confirm the evidence brought for- 

ward by Prof. Quenstedt, which is founded upon the occurrence of 
similar abnormal forms, though the conclusions of that sagacious 
author are in the main correct. It seems to me, indeed, to be merely 
a reversionary form of planorbis or Johnstoni. 

Waagen’s name Augoceras is retained for this group on account of 
the resemblance of the extreme young of angulatus to the figure 

which he gives of the type of his genus, 4goceras Buonarotti-of the 
Muschelchalk. He and Mojsisovics concur in describing the extreme 
young of Amm. incultum as similar to‘planorbis. If this is really so, and 

Palmai and planorbis, etc., are as nearly related as they appear to be by 

1 The original in the Jardin des Plantes‘is a fragment. It is like the figure, but 

shows that the interior.whorls have been almost wholly restored. 
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descriptions and figures, we have the means of tracing both Hgoceras 
and Psiloceras to a common stock. Therefore Quenstedt after all is 

in the main correct, though the point of separation for the two 

stocks, one the parent of the Arietide, and the other of the Angula- 
tide, must be sought in the Trias and not in the Lias. The resem- 
blances between the form and characteristics of the full-crown Amm. 

incultum and the young of Zgoceras angulatum during the stage in 
which the pile stretch across the abdomen, and the channel is still 
undeveloped, are numerous and convincing in this respect. | 

#Zigoceras angulatum Waacen. 

Amm. angulatus Sch., Die Petref., p. 70. ’ 

Amm. catenatus Sow., De la Beche Traite de Geol., p. 407, f. 67. 
¢é «© =) D’Orb., Ter. Jurass., Ceph., pl. 94. 

Amm. colubratus Ziet., tab. 3, fig. 1. 

Amm. angulatus depressus Quen., Die Ceph., p. 75, pl. 4, fig. 2. 

Nothwithstanding Oppel’s reunion of this species with Charmassei 
and Leigneletii of D’Orbigny, I cannot regard them as anything more 

than closely allied species, since they differ in the young, as well as in 
the adult and oldage. The young appear to be smooth for about one 

and a half whorls, then lateral tubercles appear. These spread upon 

the sides into folds, which on the early part of the fourth, or last of the 

third whorl, rapidly become true depressed pile, and then begin to be 
continued across the abdomen with a very decided forward bend in 
the genicule, and an acute angle on the abdomen. The furrowing 

or lineal depression which obliterates the angle of intersection of the 
pile on the abdomen, is developed on the last half of the fourth 

whorl. 
On the early part of the fourth whorl the shell has already the 

abdominal lobe somewhat deeper than the superior laterals, and 

these again very much deeper than the inferior laterals. The cells 
broad and rather shallow, the superior laterals being a trifle shallower 
than the inferior laterals, as in the Arietide. 

On the first quarter of the fifth volution the bases of the superior 
and inferior lateral cells and the tops of the superior lateral lobes, 

have become trifid, or unequally divided, whilst those of the inferior 

-lateral lobes and auxiliary cells are equally divided. The abdominal 

lobes are shorter than the superior laterals, though the cells maintain 
their old proportions. 

In the full adult condition the characteristics of the septa differ 
considerably from the Arietide, but approximate to those of Psilo- 

ceras. 
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The minor lobes are more numerous, deeper, and pointed than in » 
the Arietidz, the minor cells being quite leaf-like, the abdominal lobe 
considerably shallower than the superior laterals, the inferior laterals 

very short, and the auxiliary lobes quite numerous and bending poste- 

riorly at a considerable angle. The seventh whorl increases in size 

with great rapidity, the abdomen becoming narrower, the channel 

shallower, the pile more depressed, losing their prominent, somewhat 

abrupt, genicular bend, and on the abdomen becoming depressed to 
a level with the siphonal line. 

The involution of this whorl is about othe and that of the 

ninth a trifle over one-half. The peculiar-flattening of the sides and 

form of the adult whorl, and the amount of involution, are close 

approximations to the adult characteristics of Amm. Charmasset, but 

the septa are different and the young more robust; the pile are de- 

veloped carlier and more rapidly, and the abdominal channel also 

In some specimens, however, these last are not noticeable until quite 

a late period, the pila being continuous across the abdomen, as in 

D. planicostum, even on the sixth volution. 

In the collections at the Stuttgart Museum are several very fine 

specimens of the old age of this species, and it is easy to distinguish 
it from Charmassei, by the narrowness of the whorls, and its more 

open umbilicus and discoidal aspect. One of the largest angulatus 

measures 495 mm., the last whorl 17 mm.; another measures 515 mm., 

and last whorl 18.5 mm. 

In the Museum at Stuttgart, in the centre of a crushed specimen 

of the true angulatus from Kirchheim, the young was very clearly 
exposed. This had very smooth and round,; though rather stout 

whorls. The pile appeared on the sides as faint folds, which are 

straight at first, then curve, reach the abdomen, and finally cross 

it with a forward inflection. ‘These become very prominent and de- 

cided before the channel is formed, which finally cuts through the 
pile. This variety, however, ‘is considerable, since in the adult of 

this specimen the channel is only partially developed, the pile being 

only about half cut through, though the specimen is about two and 

one-fourth inches in diameter. There is here a close likeness to some 

of the trias forms, but not to the true Planorbis which the young 

does not resemble at all. 

In young specimens in Prof. Quenstedt’s colleesans and the Mu- 

seum of Comparative Zoology, the same was observed. It often occurs 

also that after the character is developed, and the shell quite large, 
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the pils again join, but this is not so frequent as has been supposed. 
They more often remain separated until old age. 

The early occurrence of this form in the Planorbisbed is estab- 

lished by repeated observations on the part of Profs. Quenstedt and 
Fraas in Wurtemburg. The separation of the pile is not uncommon 

in other groups, especially in Perisphinctes. The original of Amm. 

angulatus Sow., which I saw in the British Museum, is only a mal- 

formed communis. '; 
fagoceras Charmassei Hyatt. 

Amm. Charmassei D’Orb., Terr. Jurass., Ceph., p. 296, pl. 91, 92. 

Besides the characteristics mentioned in the description of dgoce- 

ras angulatus the following may be added.» On the sixth volution, 

the extremely gibbous form of the young begins to change. The 

whorl increases more rapidly, the abdomen is narrower, and the 

pilz as in preceding species, with this exception. On this volution, 

or perhaps on the fifth, they become bifurcated, or else have inter- 

mediate short pile interspersed between the longer ones. The septa 

have remarkably large abdominal lobes, shallower than the superior 

laterals, but with a much more ragged outline. The siphonal 
cell is extraordinary in this respect. It is very large, and marked 

with several lateral minor lobes and cells. The remaining lobes and 

cells are much more complicated than in angulatus. 
On the sixth volution the form of the whorl changes exactly as in 

angulatus. ‘The envelopment of this whorl equals one-half of the side 

of the sixth, whereas in angulatus the envelopment does not equal 
this until it reaches the ninth volution. The envelopment at the 

same age in this species, that is on the ninth whorl, covers full two- 

thirds of the side of the eighth whorl. There is a form in Prof. 
Fraas’ collection from Mohringen answering to the young of Char- 

massei, as figured by D’Orbigny, pl. 91, and another from Filder, 

which is precisely intermediate in its characteristics between this and 

the smoother, flatter variety figured on pl. 92. The oldest specimens 

in the possession of the Museum of Stuttgart measured 53 mm., and 
the last whorl 23 mm. A. angulatum parts with its pile and grows 

smooth much earlier apparently than 4. Charmassei. Probably this 

occurs at about the same age, but the superior size of Charmasset 

makes it seem older when the old age characteristics begin to appear. 
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fagoceras Leigneletii Hyatt. 

Amm. Leigneletti D’Orb., Terr. Jurass., Ceph., p. 298, plug? 
Amm. angulatus compressus Quen., Die Ceph., p. 75. 
The same class off acts divides this species from Charmassei that we 

used to show the differences between the latter and angulatus 

— namely that the young differ as well as the old in some specimens. 
The differences are very great between the fifth whorl (about) of 

Leigneleti, and the same age in Charmassei. ‘The tubercles are more 

prominent on the edge of the abdomen, the pile more depressed on 

the sides, and their terminations tubercular on the edge of the abdo- 
men, which instead of being a broad, rounded space, is a flattened 

zone. ‘The reduction of the abdomen of course occurs in all species 

of this group, but in other, species, except Boucaultianus, it is found 

only during the senile stage. 
A specimen of Boucault’s Collection, labelled Amm. Charmassei, is 

probably the young of this species. If so, the young shell differs 

from Charmassei in having laterally compressed whorls, like those of 
its own adult, much finer pile, not so prominent and near the abdo- 

men, bifurcating very regularly. The smooth lateral zones found on 

the fifth volution are not indicated on the fourth whorl in this speci- 

men, and it resembles at this time in the form of the whorl, the pile 
and the abdominal channel, a much older stage of growth which 
occurs in Charmassei. 

Amm. angulatus compressus of Quenstedt may also in part belong 

to Charmassei, but the two specimens from Museum Stuttgart are 
apparently of this species only. ‘The development in one of these 

specimens covers about two-thirds of the sides of the eighth whorl, 

and about the same age the pile again cross the narrow abdomen, 

obliterating the siphonal depression or bare tract, and introducing a 

series of crenulations instead. ‘This is a return to the young condi- 
tion, and indicates the first degradational or old age period. Of 
course it is not intended by this to deny that there are no young which 

closely approximate to the young of Charmassei. On the contrary 

some specimens are apparently identical in all respects, except the 

greater flatness and the earlier period at which the involution ap- 
pears to be shown. In fact the species are connected by numerous 
transitional forms with Charmasset. 
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Aigoceras Boucaultianum Hyatt. 
Amm. Boucaultianus D’Orb., Terr. Jurass., Ceph., p. 294, pl. 90. 

This remarkable species differs from Letgneleti in about the same ~ 
manner that that species differs from Mgoceras Charmasset, in other 
words, it is more involute than Leigneletii at the same age; on about 
the seventh or eighth whorl, at least three-fourths of the sides are 
hidden. The pile are not so coarse ds in that species, and the ab- 

dominal channel is obliterated at an earlier age, and succeeded by 
the crenulations caused by the pile. The septa differ considerably 
The specimen examined was one of D’Orbigny’s types. The same 
transitional forms which lead into Leigneletw also lead into other 

more compressed and more involute forms which are transitional to 
the true Boucaultianus. They differ from Leigneleti only in the 

suppression of the tuberculated pile, and a general tendency toward 

obsolescence of the pila on the sides. 

APPENDIX TO COMMUNICATIONS ON REVERSIONS AMONG 

AMMONITES. 

Proc., Vol. XIv, 1870, p. 22. 

Microderoceras Birchii. 
This occurs in the form named Amm. rotundaries py Fraas (MSS.) 

in the Arietenbank or Bucklandibed. 
Microderoceras Hebertii. 
This is not the Hebertii of Oppel, but a form intermediate between 

that figured by D’Orbigny under the name of Amm. brevispina and 

the typical Birchu. It is not found in the Middle, but in the Lower 
Lias Birchiibed at Semur. The confusion arises out of a false iden- 
tification by Oppel from the supposed types in D’Orbigny’s collection. 
The type is really a very rare form of Birchi, found only, so far as I 

know, in the Museums at Semur and Cambridge. ‘The specimens in 
D’Orbigny’s:collection are forms of the single-spined group allied to 
armatus. They differ from the type described by D’Orbigny, and 
also from Hebert of Oppel, which is identified in Germany, and 

appears in the Munich collection as a species allied to Valdani, with 
a keel, and all the characteristics of its group. 

' Microceras biferum, 
The young of this species in some varieties is very similar to the 

young of Birchi, and confirms: the views previously taken of their 
affinities. 
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Amm. polymorphus miztus Quenst. is not a synonym of this species» 

and my remarks are erroneous in this respect. In Quenstedt’s col- 

lection there are several specimens with the Turrilete deformity, sup- 

posed to be identical with Turr. Valdani and Coynarti. They are, 

‘however, members of this species, and not equivalent to Turr. Coy- 

narti, though perhaps equivalent to Turr. Valdani. 
Turr. Coynarti is evidently a deformed specimen of planicosta and 

Turrilites Boblayei, a deformed specimen of carusense, according to 

D’Orbigny’s collection. I have found also similar deformities in sev- 
eral other species, so that it is an unquestionable deformity to which 

species of the Lower Lias are more or less susceptible, as previously 
‘noticed by Quenstedt. 

Microceras latzecostum. 
Besides the varieties sinwosum and maculatum, this should also 

include crescens. It cannot readily be separated, either by its form 

or any of its characteristics. The original of Sowerby has only one 

row of spines until quite large, when it acquires two. 

Microceras arcigerens. 

This is the English representative of Microceras biferum, and in 

some specimens is not separable from that species, while in others it. 
if not separable from latecosta. 

The young of all, and the adult stages of some specimens, are like 

the young and adult stagesof biferum, while the adult of other speci- 

mens have the peculiar form and pile of latecosta. 

Deroceras Dudressieri. 
In Quenstedt’s collection are several remarkable forms of this 

species. One begins to show old age, or rather in that case a prema- 

ture decay of parts begins to take place when the shell is only two 

inches in diameter. The tubercles and folds begin to show signs of 
decay in a perfectly normal way, even at this early age. Another 

specimen from Dewangen (Der Jura, p. 125) has young, with enor- 

mously large, truncated spinous casts, as in armatum. There are 

other young of this species which are identified as planicosta Sow.! 
Deroceras ziphius. 

Amm. armatus sparsinodus Quenstedt. . 

Quenstedt’s magnificent series confirms the views previously 
printed. 

1 See also Der Jura, p. 97, Capricornus nudus. 
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Deroceras ziphoides, 

Amm. ziphoides Quenst., Der Jura, p. 130, pl. 15, fig. 11. 

This is really only a form of ziphius in the Lias, which has an 

accelerated mode of development, and has partly skipped the plani- 
costan character of the abdomen. The pile still cross the abdomen, 
but have lost their broad planicostan aspect. 

Deroceras planicostum, 

Sowerby’s specimens are mixed with ae and Dudressiert. 
These hardly afford the means of determining whether planicosta 

deserves a separate name-from Dudressieri, but after a careful exam- 
ination I doubt whether the form of planicosta can be separated from 

the young of Dudressiert. It will be observed that planicosta is a 
small species, and in many undoubtedly planicostan varieties the 
characteristic spines of Dudressierit are assumed after the specimen 
attains an unusually large size, so that it becomes impossible to sep- 

arate them from the young of Dudressiert. Several of Sowerby’s 
specimens are unquestionably forms of this species. 

There are, however, some extreme forms of planicosta laterally 

very flat and very narrow on the abdomen, for which it may be 
found convenient to reserve a separate appellation. 

My remarks with regard to the affinity of this species with specigs 

of the Arietide2 should be more definite. They can apply only to 

certain parallel or reversionary characteristics which are common to 

both Arietide and Microceras, and not attributable to any direct 

genetic connection. 

Deroceras confusum. 

This should be Ammonites Lohbergensis Emerson. Deroceras confu- 

sum Quenst. is very distinct. The figures of Quenst. are not ex- 

actly correct. Fig. 8. pl. 72 of “Der Jura” has a hardly perceptible 
keel connecting some of the abdominal ridges of the original speci- 

men, but absent between others. The whorl is quite round in the 

young, then acquires the form given in Fig. 8, and then that delin- 
eated in Fig. 10. There are, however, still very faint signs of a keel 

-which is entirely lost between the oldest ridges. 

_Amm. subplanicosta Oppel. 
This remarkable form, as seen in the Munich Collection, has young like biferum, 

and in other respects resembles that species, but begins to acquire the planicostan 

or latzcostan pile at a very early age, and in some specimens probably remains 

similar to latecosta throughout life. There can be but little doubt that it is a late- 

costan-like variety of J. biferum. 
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Deroceras desinodum. 
This species is not a member of this series at all, but genetically 

allied with the armatus series. 

Androgynoceras hybridum. 

This species is very commonly confused with the other forms of 
Androgynoceras and Liparoceras by all German authors. It is, 
however, quite readily distinguished by the large size which it attains 
before acquiring the peculiar tuberculated lateral and divided ab- 

dominal pilze of the group to which it belongs. Sowerby’s collection 

shows that his Henleyi was identical with this species, and not 
with the species which now universally goes by that name. 

Androgynoceras appressum. 
This is quite a distinct form, but is equal to Amm. striatus evolutus 

Quenst., and to a part of Amm. hybrida Oppel, and appears to lead 
into a peculiar keeled form, also part ef Amm. hybrida Oppel. 

This form becomes almost smooth in the young, and thus resembles 
Amm. polymorphus lineatus, which both Quenstedt and Oppel con- 
sider connected with it. I think the resemblance is caused merely 

by a mode of development which has the same relation to the mode 
of development in And. appressum that the mode of development in 
Bechii has to Henlyi. ‘That is, the young are smooth for a long time 

in both, and both skip the latecostan stage, but the adults differ in 
the subsequently developed characteristics of the adult abdomen. 

Liparoceras indecisum. 

This form has two varieties, one in the collection of the Museum of 

Comparative Zoology, which in the young approximates quite closely 
to the young of And. hybrida, and one form in the Munich collection, 

which is intermediate between the normal forms and the true Hen- 
leyi; that is, the young have the latzcostan abdomen for a much 
more limited time. 

Liparoceras Henleyi. 

This is undoubtedly, as Oppel states, only a form of Bechet, but if 

we join this and Bechei under one name, we must also, according to 

the same rule, join all the forms from Microceras latecosta to Bechit 
inclusive under one specific name, with numerous varieties. 
Liparoceras Bechei. 

This occurs in Lias 7 with Henleyi and appressum, but the extreme 
forms are mostly found in Lias a. Sowerby’s original is the form 

usually identified as Bechei, with smooth young. 
° 
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APPENDIX TO COMMUNICATION ON “ THE Non REVERSIONARY 

SERIES OF THE LIPAROCERATID&,” ETC. 

(Proceedings, Jan. 17th, 1872.) — 

Deroceras armatum. 
I have noted that a well preserved specimen of this species occurs 

in Prof. Fraas’ collection from the Raricostatusbed of the Lower Lias. 

Deroceras alternum. 
This may be a broad whorled variety of Deroceras Zitteli (sp. 

Oppel), and Deroceras minatum Hyatt, Bull. Mus. Comp. Zool., 
No. 5, p. 94, is probably the typical variety of the same species fig- 
ured by Oppel in the Mittheilungen, pl. 42. 

Both of these forms probably came from the Margaritatusbed, 

though the latter is labeled Upper-Lias, Plateau de Larzac. 

D. alternum approximates to Oppel’s species in possessing a large 

abdominal cell, but the lateral cells and lobes are quite different. 

These differences are not important, however, and alternum appears 

the same as Oppel’s species; but whether minatum is or not cannot 
be decided on account of the label referred to above. 

Deroceras Davcei. 
The Amm. planarmatus of Quenstedt appears to be a form of this 

species. A specimen in the Museum of Stuttgart is much stouter 
than the ordinary form of Dave, but is more nearly allied to that 

species than the fragment figured and described by Quenstedt. This 
has no spines and the pile are split into several upon the abdomen 

according to Quenstedt’s description, though the figure shows that 
they are merely the abdominal remnants of pilze whose lateral por- 

tions have been obliterated. ‘This, the absence of tubercles and the 

fold-liké character of the pile, appear to indicate an old age form of 

Davei. I say this with great doubt, because the septa are slightly 

different, and I have not seen Quenstedt’s original specimen. 

Deroceras muticum, 

This description includes a broad form, which is the Deroceras 

Venarense (Opp. Spec. Mittheil., pl. 42), and a compressed variety 
which is named Amm. muticus by Boucault. The specimens are from 
Venarey, and doubtless are merely varieties of Venarensis, but they 

agree quite closely with D’Orbigny’s figure of Amm. muticus. Un- 
fortunately the original specimen was not found in D’Orbigny’s col- 
lection, and I think it would be more consistent with prudence to 
adopt Quenstedt’s and Oppel’s conclusion, that Amm. muticus D’ Orb. 
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is equal to Amm. armatus densinodus Quenst., and give both the 

above described varieties the name of Deroceras Venarense. 
Deroceras nodogigas. 

This species really belongs to the series of which Amm. muticus 
D’Orb. (Armatus densinodus Quenst.) is the first member, and not 

to this genus at all. 

Platypleuroceras brevispina. 

This is the Natrix rotundus of Quenstedt. Sowerby’s original is 
really a variety of latecosta, as well as the accompanying figure on 
the same plate, but it seems best to accept Oppel’s solution of the 
difficulty, and cut the knot by applying the name to the Natrix rotun- 
dus form. Natrix oblongus is entirely distinct in every respect. In 
Prof. Fraas’ collection there are two young specimens, undoubtedly ~ 

belonging to this species from Lias 6 Balingen. 

Amm. natrix oblongus Quenst. 

A careful examination of the young in Quenstedt’s collection 
shows them to be very distinct from the young of the preceding. 

This resembles Birchii until a late period, while Natrix oblongus, on 

the other hand, is similar in the younger stages to the adult of Dero- 

ceras densinodum; the aspect and closeness of the pile and truncated 

spines, the form of the whorls and. abdomen are precisely similar. 
Finally, Quenstedt himself has remarked the similarity of the septa 
in the adults of both forms. Here, as in many of the neighboring 
forms, it is very interesting to observe the reversions caused by the — 
reappearance of the planicostan aspect of the abdomen in the 

adults, accompanied by the loss of the armatoid tubercles. This 
mode of development unites desinodum, nodogigas and this species, 

into one genetic series. ‘The name which should then be adopted is 
that given by Oppel, Amm. submuticus. ‘ 

Cycloceras natrix. 

This species is only separable from Cycloceras bipunctatum by the 

greater stoutness of the whorls and greater rotundity of the abdo- 
men; whether it should be separated from Natrix rotundus or not, my 

material does not permit me to determine. 

Cycloceras bipunctatum, 

In the collections of Fraas, Quenstedt, and especially in one made 

by Baron Schwartz, which I saw at Tiibingen, it is easy to observe 

that the old of bipunctatus becomes smooth, and possesses the same 

form as the so-called Cycl. Masseanum. A specimen in the collee- 
tion of Museum of Stuttgart is eleven and a half centimetres in 
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diameter, but still not so smooth or so advanced in senility as 
D’Orbigny’s figure of a much smaller individual. The young are 
identical in their characteristics with the more flattened varieties of 

Arnioceras miserabile, which have the pile bent forward and of linear 

aspect. 3 
Amm, maugenestii D’Orb. 

This species, as exhibited in Prof. Fraas’ collection, shows a young 

form which at 35 mm. in diameter is precisely similar to the adult of 

bipunctatus at the diameter of 8 to 12 mm. with two rows of spines. 

The abdomen is also elevated at this early age, though it afterwards 
flattens slightly, and assumes the planicostan pile in some specimens. . 
When 9 mm. in diameter, the specimen referred to above loses its 

tubercles and begins to become narrower across the abdomen, and at 
the diameter of 11 to 12 mm. the senile features exactly reproduce 
the characteristics of the spineless or Masseanus form. 

In D’Orbigny’s collection it may be seen that there is no real line 
to be drawn between Maugenestu and bipunctatus (Valdani D’ Orb). 

The single row of spines described by D’Orbigny is confined to a 

limited number of specimens; the larger number of specimens have 

two rows of spines. The extreme Valdani or bipunctatus form is 
usually thinner, and the septa somewhat different. 
Cycloceras Masseanum. 

That this is merely the old age of the preceding species, and not a 

form by itself with adult characteristics, is shown by all the collec- 
tions I have seen, especially by that of Dr. Schwartz, who first drew 
my attention to this fact. 

Cycloceras Atgeeon, 

This form is very closely connected to the preceding or Actzon 

variety of Maugenestii by a series of forms in which the old or Mas- 
seanus stage is inherited at earlier and earlier periods, until it finally 

invades the young stages of development. In other words, C. 4/gcon 
is the old age type of its series, having no stage corresponding to the 
adult, but only to the old age of the preceding species. 
Peronoceras acanthopsis. 

This is evidently only a variety of subarmatum, with a broad 
abdomen. 

Peronoceras subarmatum, 
As pointed out by Quenstedt, this is identical with the flattened 

forms named by him Amm. Bollensis, and occurring in Lias «. 
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Coeloceras pettos. 

There are two distinct varieties with numerous intermediate forms. 

One has large pile in the young, and the earlier stages are insepara- 

ble from those of C. centaurus; the other has smaller and finer pile. 

The development is often distinct when the adults exhibit no percep- 

tible differences. On the other hand, a very broad abdomened 

typical variety, or a very narrow adult shell, may be produced from 

young that are precisely similar. In Quenstedt’s collection the broad 

variety is found in the Daveibed, somewhat above the other. 

C. pettos and centaurus, according to Fraas’ and Quenstedt’s col- 

lection, are found together in the same bed where alone centaurus 

appears in Quenstedt’s diagram. This, and numerous intermediate 

forms, show that they are merely varieties of the same species 

though it is convenient to retain their separate names. 

Coeloceras Desplacei. 

The Amm. acanthus D’Orb. is a form of this species which has no 
tubercles on the cast, very slight ones on the shell, and pile very reg- 

ularly divided. A very fine specimen in D’Orbigny’s collection 
shows the old age. ‘The spines become obsolete, and subsequently 

they lose their divided pile and stretch across the abdomen in par- 

allel lines. -At the same time, also, the size of the whorl decreases, 

the abdomen losing in breadth until the sides are only gibbous near 

the dorsal line, and then converge rapidly outwards. The breadth 

of the dorsum also decreases so that a decided tendency to return to 

a cylindrical smooth form of the whorl is manifested in old age. 

Coeloceras crassum. 
In D’Orbigny’s collection a fine specimen of this form reaches a 

larger size than any I have seen, nearly 9 mm. In this, also, the 

tubercles are lost in old age, pile become single on the abdomen, and 

the involution becomes less, as described above for C. Desplacei. 
The Amm. crassus of Quenstedt occurs in Lias < and £, and in Fraas’ 

collection there are representatives of this species which have no 
tubercles; they are from Metzingen. ; 

Coeloceras mucronatum. 
This is merely a compressed form of C. crassum. 

Dactylioceras commune. 

This species occurs in the compressed specimens of Lias “ <” of 

Quenstedt, and in Lias “¢,” as shown by Quenstedt’s and Fraas’ col- 

lections, in company with Holandrei. See also Quenstedt’s remarks 

on Amm. communis and crassus in “ Der Jura,” pod. 
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Dactylioceras annulatum, 

A form allied to this species appears in Fraas’ collection under the 

name of Amm. annulatus triplicatus Quenst., in the Macrocephalibed. 
This form is precisely intermediate between the true annulatum and 

the Amm. athleta of the upper formations, and as stated by him it 

is not the same as the annulatus of the Upper Lias, though very 
closely allied to it. It is also distinct from athleta, and other allied 
forms of the same group, in which the adults acquire the spines and 

peculiar outlines of the abdomen and septa of the athleta group. 

June 3, 1874. 

Prof. Hyatt in the chair. Thirty-one persons present. 

The following paper was read : — 

Notes oN THE NaturAL History oF PorTIONS oF DAKOTA 

AND MontTANA TERRITORIES, BEING THE SUBSTANCE OF A 

REPORT TO THE SECRETARY OF WAR ON THE COLLECTIONS 

MADE BY THE NortH Pacriric RAILROAD EXPEDITION OF 

1873, Gen. D. S. STANLEY, CoMMANDER. By J. A. ALLEN, 
NATURALIST OF THE EXPEDITION. 

I. INTRODUCTORY. 

The route taken by the Expedition may be briefly indicated as fol- 
lows: — Starting from Fort Rice, on the Missouri River (a point a 

little to the north of the geographical centre of Dakota), our course 
was thence nearly due west to the Yellowstone River, in Montana 
Territory, which we struck a few miles above the mouth of Glendive 
Creek. Crossing the Yellowstone at this point, (where a temporary 
post was established, called Camp Thorne), we followed up its left 
bank to Pompey’s Pillar, a distance of one hundred and ninety miles. 
We kept mainly to the bottom lands, but the high bluffs being cut by 
the river at frequent intervals, we were forced occasionally to the 
adjoining highlands. Leaving the Yellowstone at Pompey’s Pillar, 
we crossed over to the Musselshell, which we struck near the 109th 

meridian. From this point the Expedition descended the valley of 
the Musselshell, as far as the “ Big Bend,” — a distance of about sev- 
enty miles — where we left it, and by a southeasterly course reached 
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