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INTRODUCTORY REMARKS.

If, ill general, it is h hazardous undertaking to descril)e palaeozoic fossils, wliicli,

as a rule, have only a few recent congeners, with which to be compared, it is the

more so in regard to the fossil Gastropoda. Every zoologist is no doubt fully aware

of the great difficulties, that surround his investigations, whenever he endeavours to

make out the affinities and systematic [)lace of fossil Gastropoda in general, and espe-

cially so of those of the palaiozoic era. There is indeed not much in the often distor-

ted shells to guide him. The microscopic structure — if there ever has been anything

characteristic in it, which so seldom is the case even in the recent ones — is almost

invariably destroyed or changed into a homogenous crystalline, calcareous spar, nor

are there usually any traces left of the muscular impressions, which are peculiar to

some few families. Moreover, what the naturalist in his study of the fossil shells has

to grapple with, is the same as if he had to describe recent shells only from bleached

and worn specimens cast ashore along the borders of the sea. There is indeed often

evidence that several of the Silurian fossils of Gotland and consequently also the shells,

had been rolled and tossed about in the sea before being embedded in the strata,

which, according to all appearance, are nothing but beaches or deposits in shallow water.

Moreover, when once fossilized they have of necessity shared in the vicissitudes, Avhich

afterwards befell the rock through metamorphic agencies, being changed as to struc-

ture, often deformed through pressure as to tlieir exterior shape, worn and eroded,

and consequently deprived of the fine ornamentation of the surface.

In almost every instance, the investigator has thus only the external shape of the

shell, as it is, whereupon to found his conclusions, and we know how very little the

empty shell informs us regarding the real nature of the animals, and how delusive,

even amongst recent forms, the exterior shape can be. It may here suffice to cite

an instance lately brought forward by J. Cariueke.

In a paper on "Marginella glabella L. und die PseudomargineIlen»') he relates

his observations on tAvo species of Gastropoda belonging, according to the structure of

') nZeitschrift fiir wisseuschaftliclic Zoologie Bd .37, 1882, p. 99.
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the inollusca themselves not only to different genera, hnt even to different families.

They had assumed, as it were, exaetly the same sort of investment or shell as the true

Marginella glabella, only differing in trifling and easily overlooked details, so as to

^::-<^1^:>

Samsug/t \ _-j i/ ^

Gmsvard

SA Car/so

Sketch Mup vj tiotiuiid shuwtmj tkt pi incipal IvcttidUs.

have been eonsidered till now as of the same species as the last mentioned. What in

reality are tliree different species, not even appertaining to the same genus, nor to

the same tainily, had thus been regarded as one and the same species, until the ana-

tomical structure of the animals revealed their fundamental dissimilarity.
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In spitr of tlic iLTtaiiity of luaiiy uiiiivuidabk' failings and ,sliortc<)iiiinir.s, wliicli

as pointed out above, follow from the nature and condition.s of the material, 1 ventu-

red to take up this study when it was found how unexpectedly rich and varied were

the forms entombed in the Silurian strata of G(jt!and, and thanks to the muniiicenee

of the Royal Swedisli Academy of Sciences it has now been brought to its eonclusiou.

Though fragmentary in man}' respects this memoir nuiy serve in some degree as a star-

ting point for future labours in the same field.

Silurian strata of Gotland.

Before entering any further into the minor details of the composition of the

Gastropodan Fauna, it may be pro])er to survey the physical conditions, in which

the shells are found, as the strata, rocks and localities and also to inquire into their

general fauni.stic characters. Through the classical researches of Hisinger the general

features of the geological constitution of Gotland were very well known ; but it was not

until the visit of Sir Roderick Mukchisun to the island in 1845 that the position

of its strata was interpreted according to the researches, whicii were then carried on

in other parts of Europe and especially in England by Murcuison himself. After a

stay of a few days, chiefly on the west coast of the island, he proclaimed the strata as

Upper Silurian and arrived at the conclusion tliat they were to be subdivided into

three groups, corresponding to the English Wenlock, Aymestry and Upper Ludlow, and

that in fact the southernmost point with its substratum of sandstone was the youngest

division, in direct opposition to Hisinger, who considered the sandstone as the oldest

of the whole of the strata and underlying them all, though hidden from vicAv north of

Bursvik. The conclusions of Murchison were adopted by Friedrich Schmidt, wlio fol-

lowed up his researches and gave a more complete (lescri})tion. He also divided the

island in three groups: Northwest Gotland or the VVisb}' Zone, Central Gotland and South

Gotland, subdividing the second or Central Gotland in two beds, that of Pentamerus estho-

nus and Pent, conchidium, a division which cannot be upheld as Pent, conchidium oc-

curs beneath P. esthonus as well as above it and moreover is restricted to very narrow

limits within the large zone he has assigned to it. He assumed the strike of the strata

to be N. E. and S. W, and their dip consequently from N. VV. to S. E. His three

groups form oblique belts across Gotland. He, as well as Murchison, had only pahvon-

tological evidence to adduce in favour of his oj^inion. Murchison's, and consequently

also Schmidt's views have been contested, amongst others by Ferd. Roemer and Hel-
MERSEN, and it is highly probable that their mode of viewing the stratiiication of Got-

land is more consistent with the real state of the facts than that of the former geo-

logists. As Roemer and Helmersen have already demonstrated, there are neither stra-

tigraphical nor palajontological evidences to support the views of Murchison and Schmidt.

If, as the latter authors hold it, the shale along the west coast of Gotland belongs to at

least two divisions, namel}^ the beds around W'isby to the Wenlock shale and those south of

Klintehamn to the Lower Ludlow, the superposition of these strata above each other

must of necessity be seen somewhere. But as to the shale beds of Wisby they can be
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followed without interruption all along the coast from Hallshuk, in the north, to Gni-

svard, south of Wisby or for a length of nearly 6 Swedish or 36 English miles. At
GnisvJird, where the fossils are already, with regard to several species, identical with

those found plentifully at Westergarn, the strata are obscured for about an English

mile and a half by accumulations of sand and then again the same shale beds reap-

pear horizontal as before and continue with a few breaks to the vicinity of Klinte.

It is highly improbable that there should be any traces of superposition of the strata

of Westergarn and Klinte above those of Wisby on the narrow belt covered by the

drift. The shale beds of Westergarn which have so much in common with those of

Wisby are combined with the shales of Eksta and Habblingbo through the shale beds

of Stora Carlso. As I have shown in a former paper') the beds of Westei'garn and Stora

Carlso are absolutely identical, having not only a great percentage of species in com-

mon, but these species are also of exactly the same varicstal habitus. Further, there

is no doubt that the shale of Stora Carlso is in direct continuation with the shale of

the nearest, opposite shore of Eksta and tliat this again is combined with the shale of

Habblingbo. We have thus a continuation of shale beds along the coast for a length of

nine and a half Swedish miles or 57 English ones. But these beds spread also, as can

easily be seen in numerous sections, far inland undei' the limestone beds. The shale of

Petesvik in Habblingbo can be ti'aced from the shore upwards for a Swedish mile, to

the saw mill of Alfva, having there reached a height of 8U feet. Quite the same sort

of shale is again met with in Fardhem, where there are sections in several places

and the shale retains nearly the same pakeontological character as at Habblingbo.

The same form of Khizopliyllum Gotlandicum has been found in both localities.

But in Fardhem tlie shale begins to contain particles of mica and quartz in greater

abundiince than elsewhere and in (act partially to change into something intermediate

between shale and sandstone, and this gradual transition can be followed, as it were,

step by step along the road leading from Fardhem to Rone where the lowest stratum

is found to have been completely changed into sandstone. This predominates along

the shore towards the north for nearly three Engl, miles, now and then changing into

patches of shaly limestone and at last passing into shale, as I remarked as long since

as 1857^). South of Rone, again, it is connected with the sandstone beds of the southern-

most Gotland. The sandstone beds there and the shale beds of the north of Gotland

thus belong to quite the same geological horizon and gradually pass into each other.

But, as now the shales of Central Gotland lie under the hills of Klinte, Sandarfve and

all other limestone beds there, the limestone hills of lloburg must be considered as

detached outliers of that central limestone plateau, with which they liave in common
many characteristic fossils, though separated from it by a wide region, where the upper-

most beds have disappeared through denudation. A distance of nearly four Swedish

miles intervenes between the northernmost hill of Hoburg and the nearest point north-

wards near Burs church, where the limestone is again found, lietween the lowest stratum

of shale and sandstone and the uppermost limestone, commonly called crinoidal limestone,

') ».\nteckiiingar oiu siliirlai;i(;ii pii Cailsoariic" i Ofvers. Vot. Akad. Forhaiiill. 1882, nr 3, p. 5.

-) Ofversigt Vet. Akad. Foiliaiull. 1857, p. 33. »Till Gollauils Geologi".
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strata of thinbeddcd liinestoiio and shale are interposed, north of GrOtlingbo and Rone, and

they pass gradually upwards into the tnore uniform, hard crinoidal limestone. In the South

of Gotland again, wherever the sandstone prevails, the intermediate stratum is oolite.

According to what has now been adduced, we have, from their petrographic cha-

racter, three strata viz.

1. The oldest shale or sandstone stratum, in the following signed a.

2. The laminar limestone, intermingled with shale in the north, beds of oolite or

pisolite in the south, signed h.

3. The highest limestone; covering all the other strata, signed c.

Along the east coast of Gotland this succession of the strata is somewhat ol)-

scured through frequent dips and contortions of the beds. In how far these three

different strata can be well distinguished by their faunas, is at present, when so few

groups have been monographically worked out, too early to decide and cannot be finally

settled until the rich Silurian Fauna of that island will have been described through

all its classes.

Regarding the chief characteristics of the different strata the following remarks

may serve.

Stratum a. The thickness above the sea is extremely variable, owing to the

many curvatures and domeshaped folds into which it has been thrown. Near Halls

huk the shale is .50 feet thick, in Fardhem at Burge again it is founfl at 70 feet

above the sea level and at Alfva saw mill even at 80 feet. But it is probable that

its total thickness is still larger, as shale beds are met with in Follinjjbo at a height

of more than 100 feet. The bottom of the harbour of Wisby at a depth of 20 feet, has

been found to consist of shale, and consequently this rock attains there at least that

amount of thickness below the level of the sea. Owing to the curvatures in this

stratum it is, however, very questionable whether these 20 feet are to be added to

the amount found in Follingbo. The sandstone south of Bursvik is not by far so

thick, only 20 feet at the most. But the mass hidden in the sea is probably far

thicker, as, owing to the southeastern inclination of the strata, only so little is visible.

Fossils are found cast ashore on Norderstrand near Wisby, enclosed in a soft, red

marly limestone. They are partially of the same species as in the gray shale but also

of characteristic forms. There is a low depressed variety of Goniophyllum pyramidale,

Phacops elliptifrons, a small Camerella, but also Arachnoyjhyllum typus which never

occurs in any higher stratum. This red marl is in all probability the basis of the oldest

and lowest shale beds of Gotland and to be found in situ deeper in the sea, from where

fragments are thrown up. Hitherto the oldest shale beds have only been found north

of Wisby. Through the presence of Stricklandinia lirata, Euomphalus Gotlandicus, Pleu-

rotomaria qualteriata var. and a species of Harpes, only found there, they announce

their age as Upper Llandovery. Stricklandinia does not occur higher up in the shale

beds. The beds above its zone, as well as the sandstone in the south, may be regar-

ded as of Wenlock age. Sections of this stratum are also seen in several places on

the east coast of Gotland as at Slite, Ostergarn, though mixed up there with bands

of hard crystalline limestone.
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Fossils have been found in the shale and sandstone beds, which long had been regar-

ded as distinguishing the Upper Ludlow rocks. Such are Phacops DowningiiP, Hotna-

lonotus etc. But this must not detain us any longer, as also in England, according to

the last editions of Siluria, the Ludlow beds have very few species, which are not also

found in older strata. Homalonotus and Chonetes striatella, once supposed to be so cha-

racteristic and exclusive, are now also found in the lowest Wenlock beds, both in England

and Gotland. It cannot, however, be denied, that there are many circumscribed fau-

nistic areas, as for instance in the shale along the west coast from VVestergarn to

Petesvik, including Stora Carlso. Within this region there can he discerned at least

four different fat^es in the distribution of the fossils, of which I have given detailed

lists in the paper above cited ^). Although there cannot be the slightest doubt that the

shale beds of all these localities, as stated, lie on the same level and are coeval, the

strange fact is obvious that the beds of Stora Carlso have a fauna identical with the

shale of Westergarn, which is a Swedish mile and a half distant. The fauna of Eksta

at Djupvik is distinct with regard to its composition as well as its features in the

common species, from both Westergarn and Petesvik in Habblingbo, but farther inland,

at Fardhem, species from both Habblingbo and Eksta meet in the same bed. So again

the fauna of Westergarn is distinct from that of Wisby, though both have species in

common not met with anywhere else, as Leperditia Hisingeri, Lindstromia Dalmani,

Oriostoma Roemeri and others. But, upon the whole, strange as such differences in

nearly situated localities may seem, when they cannot be accounted for through

changes due to time, they may, nevertheless, find their counterparts in other strata, as

well as in the sea as it now is, where differences in depth or in the mineralogical nature

of the bottom, cause contiguous regions of the littoral belt to differ in their faunas.

Stratum h. \n northern and central Gotland a stratum of thin limestone flags

intcrstratified with seams of coarse marly shale succeeds the stratum a. It attains a

thickness of 70 feet, though at many points much less. Above the sandstone in the

south of Gotland this rock is changed into coarse pisolite or oolite with a thickness at

the highest of 20 feet. The change from limestone to oolite can be traced almost as

gradually as that from shale to sandstone. The banded limestone reappears above the

oolite in the section of Hoburg.

The stratum c, commonly called criiioidal limestone, covers almost the whole

of tlie northern and central part of Gotland and, being denuded away over a large

tract, between Burs and Sundre, it forms again the numerous hills around Hoburg.

Its thickness amounts to at least 150 feet, measured from the steep cliffs of Lilla

Carlso, but owing to denudation it is seldon\ so considerable. The total amount of

the Gotland strata then ought to be about 340 feet. Now the highest point determined

lies 2G1 feet above the sea, according to Steinmetz, near Rosendal in Follingbo, and

there are thus nearly 80 feet unrepresented at that point.

As may well be imagined, this uppermost stratum is highlj' variable as to its struc-

ture and organic remains. In some parts it well deserves its name of crinoidal lime-

') SiliirlaCTrcn pa Carlscjnnii' |)ai;;. 1'
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stone in consequence of its ricliness in remains of Grinoidea, chiefly their stems and joints

of stems. But in addition to this, there are also other beds of limestone, which from

analogous reason have been denominated corallian limestone. This, however, is only par-

tially true. With equal reason large portions of the limestone might be called Orthocera-

tite limestone or Bivalve limestone or Trimerella limestone or even Gastropodan limestone,

being then nothing else than a breccia of these shells. It is indeed singular that the

remains of one group of animals should predominate over all others in several beds.

So for instance the fine grained limestone of FoUingbo near Wisby consists largely of

shells of Cephalopoda and the same is the case with the rich quarries of Sarasugn,

Avhere Cephalopoda, somewhat mixed up with Gastropoda occur in enormous quanti-

ties. In other localities again shells of the Lamellibranchiates are the chief components

of the rock. The largest of all Silurian bivalves in Gotland, Megalomus gotlandicus

forms in thousands of specimens extensive banks, that stretch from the shores of Faro-

sund in the north across the island to the immediate vicinity of Wisby and also along

the east coast at Ostergarn and along the shores south of that parish. The oolitic strata

near Bursvik contain almost only shells of Lamellibranchiates in great numbers of species

and specimens and a similar deposit of the same richness of identical forms occurs

further towards the north at Gotheins hammar. At Bursvik and southwards to Hoburg
there lies along the coast a bank, half a foot thick, of Pterinea retroflexa and besides

several smaller.

Then there are localities where the chief mass consists of Brachiopoda, especially

of the genera Pentaraerus and Trimerella, the former within more circumscribed limits,

the latter as a true rockbuilder across the island in a belt from north east to south

west. The occurence of the Gastropoda is given below. At lirst I shall only enume-

rate the different localities, where they have been found, with some few remarks

concerning the geology and palaeontology of their sti'ata.

Localities in the stratum a.

Wisby. Shale beds north of that town and along the shore to Halls huk and

round that cliff a small distance south in the bay of Kapellshamn, where they disap-

pear beneath the sea.

Gnisvdrd, a place south of Wisby to which the shale continues, rich in Brachio-

poda, partly common with Westergarn and partly with Wisby. A few Gastropoda

common with Wisby.

Westergarn. Low shale beds, uncovered along the shore line, rich in fossils,

finely preserved. Pleurotomaria labrosa and bicincta are often found here.

Stora Carlso. The shale beds are well exposed along the east and west coast,

chiefly rich in Corals and Brachiopoda.

Djupvik in Friijel and Eksta. There is a long stretch of the coast comprised under

this denomination from the northern shore of Skaret in Frojel to the shore south of

Djupvik, being of almost the same soft, blue shale fllled with a large number of fossils

K. Sv. Vcl.-Akad. HaniU. Bd. III. X:o C. 2
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of all orders. It is interrupted by the ])eculiar »calcareous shale» (kulkstensskiffer

Hisinger) which, intermingled with sandy slates, occupies the shore around Skiiret and

contains a great number of curious tracks, besides fossils of a fauna distinct from that

of the neighbouring shores.

Hahhlinqho. Along the fiat shore of Petesvik a hard, l)lue shale, containins

more limestone than those in north, is spread out, filled with Brachiopoda and also

other shells. The highest point of this shale is further inland about one Swedish

mile, 80 feet above the sea.

Fardhem. A section of micaceous shale is seen near a saw mill at Burge

with fossils partly characteristic of Djupvik and partly of Habblingbo. Amongst the

latter may be remarked the interesting Rhizoijhylhim Gntlandicum. In the same

parish of Fardhem there is an extensive canal cut through a moorland, Wisne myr,

lying open a fine section of the shale for nearly half a Swedish mile. The fossils it

contains are very interesting, as species here meet with each other which were long

considered as exclusively characteristic of widely remote localities and thus give addi-

tional support to the supposition that all shale beds are coherent and of the same age.

Such are Phacops Downingia?, also from the sandstone and oolite of S. Gotland and

from the limestone bed b of Wisby, Tremanotus longitudinalis also from Wisby a,

and the sandstone of Bursvik, Orthis canaliculata formerly from the eastern strata of

Gotland, Burs etc., Strophom. funiculata, the same variety as in Habblingbo, not Eksta,

Chonetes striatella, Pisocrinus ollula found in the shale of Petesvik, Pleurotomaria

planorbis His. which is so abundant at Ostergarn, the initial colony of Labechia or a

kindred coral quite the same as that found on the same level at Slite.

Bursvik and Hoburg. The sandstone witli thin seams of shale or clay, as de-

scribed by Hisinger. The fossils are scarce, mostly of the same species as in the

oolite above. The few Gastropoda found are well preserved with their shell.

Rone. Sandstone and shale along the shore.

Ostergarn. Shale beds, on compact limestone, with Chonetes striatella and Atrypa

didyma.

Slite. The lowest shale beds alon^ the shore.

Hallshuk. The lowest beds there and for a while to the south along the west

shores of Kapellshamn.

Stratum b.

Wishy. The limestone with interstratitied shale in the neighbourhood of the town,

well developed at Sniickgardet, Skalso, Wibble (jvarn, Hogklint and some localities

along the coast northwards to Likkershamn, where also many fossils have been found.

Westergarn. On the fields farther inland, above the shale, scattered fragments

of this stratum can be found.

Lansa on Faro. Limestone and shale beds along the shore.

Slite. The median beds in the sections near the coast.

Boge. South of Slite in ditches along the road and in the cliffs near Klinte.

Ruthe. A canal leading from Stor myr is cut through strata of this group.
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Gotliemhammar. Beds of fine grained, nearly oolitic limestone with an abundance

of shells of Lainellibranchiates, the same as found in the oolite of Bursvik. Fine spe-

cimens of the large Murehisoniie have also been found here.

Dalhem. Along the brook near Nya Sliteg^rds a good section is laid open, rich

especially in Brachiopods.

Kviiklingbo. Marly limestone near the shore with the same fossils as at

Ostergarn, where the limestone h is nodular, compact and gray.

Stora and Lilla Cnrlso, where the strata are tilled with corals in regular bands,

each species apart from the others.

Lau. A declivity east of the church consists of beds of marl and limestone and

is very rich in finely preserved fossils.

Grotlingbo, Nils and Bursvih. Beds of oolite and pisolite of variable thickness.

Fossils much eroded and worn, the Lamellibranchiates extremely abundant and well

preserved.

Hoburg. Above the sandstone oolite is resting, at first sandy, and afterwards more

compact and not so rich in grains of oolite as further north. Limestone beds follow

above this with seams of shale, containing Crotalocrinus, Labechia, Pentamerus galeatus,

Orthis rustica, Strophomena euglypha, St. filosa, Orthis hybrida, Rhynch. deflexa, Me-

ristella tumida. Two peculiar forms of Gastropoda have been found here.

Stratum c.

Liitterhorn on Faro. Low cliffs of crystalline, grayish limestone with Oriosto-

mata and Tryblidia.

WialnisudJ on the northwestern shore of Farosund, hard crystalline limestone

replete with Cephalopoda, Gastropoda and TrimerelUv. Near to it, farther inland, is

a place Sandvik with the same fossils.

Slite. The uppermost limestone beds are rich in fine shells, especially in seams

or vertical fissures filled with marl. Partly a breccia of small, comminuted shells.

Sainsugn. In the extensive quarries of the limestone a great number of Cepha-

lopoda, Gastropoda and Lamellibranchiata are found.

ffall. A canal near the farm of Westos has been cut through bluish, nodular

limestone, rich in finely preserved fossils, especially Oriostomata.

Halts huk, Bam, Ardre and Ostergarn, Klinte, Wisby, the top of Carlso, are all

localities nearly resembling each other lithologically, though their fossil contents differ.

FoUingbo, Stonoede. The limestone which is extensively quarried, varies very much

within short distances, being in some places coarsely crystalline with many remains

of crinoids, in others again of the finest texture resembling lithographic stone. The

last mentioned variety consists mostly of fragments of Cephalopoda, with some few

Gastropoda interspersed.

Wi.sbg (Kyrkberget, Kalensqvarn). A gray, soft limestone, especially rich and

replete with remains of Gastropoda.
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Martebo a peculiar, yellowish soft limestone near ]\Iyre, rich in Oriostomata and

their operciila.

Fnrdkem and Linde. Some isolated hills as Sandarfve and Linde kullar, partially

consisting of crystalline, crinoidal limestone, partially a conglomerate of larger or

smaller pieces of corals and Stromatopora* and partly tine, earthy, red and gray lime-

stone beds. The last are remarkably rich in shells of Cephalopoda and Gastropoda.

State of preservation.

The state of preservation of the Gastropoda as well as that of other fossils in

these different rocks, is of course quite as variable as the nature of the rocks them-

selves and seems at first in several places quite unaccountable. So, for instance, the

shells of the Gastropoda and Lamellibranchiata are in many shale beds, as a rule, dis-

solved and present only as nuclei, while corals, trilobites and brachiopoda are well

preserved. Thus in one locality the shells are only represented as nuclei, as for in-

stance at Petesvik in Habblingbo, and again in a neighbouring locality, Djupvik in

Eksta, they are well preserved, with their shells. It may also be that many genera of

Gastropoda, as in the shale of VVisb}^ only occur as casts or nuclei, such as Subulites,

Loxonema, Murchisonia, Euomphalus, Bellerophon and Trenianotus, whilst in the same

bed others as Oriostoma. Pleurotomaria and Platyceras have retained their shell. In all

probability there is something in the condition of the chemical or mineralogical nature

of the shell which thus causes it to be dissolved in one group and preserved in the

other. In the upper limestone beds again by far the greatest number of the species

ai'e provided with their shell and all the delicate ornaments of its surface are visible.

But the difficulty is to get them out entire and perfectly intact from the rock.

In such rich localities as Samsugn, Kyrkberget in ^^'isby many specimens can be col-

lected as they have been detached through the disintegration of the rock, which is

often crumbling to pieces on the surface. From the limestone of Sandarfve hill they

can be removed by carefully using the hammer and chisel. By delicate operations

with sharp needles they have been prepared out from almost all sorts of limestone

and been cleaned in greater perfection than could be expected at first sight.

In washing the fine, marly limestone mud, which is often found in fissures and

has probably originated through the decomposition of the limestone, many small Gastro-

poda, such as the MurchisonioB figured on plate XV have been obtained along with a

number of other interesting fossils.

The few Gastropoda which have been found in the sandstone are remarkably

well preserved, showing the fine sculpture of their surface.

In the majority of specimens the shell is entirely converted into calcareous spar,

but in a few others there are remains of the microscopic structure left. So for in-

stance in the genus Platyceras, in the common Platyceras cornutum, where at least

three different stata can be discerned. The Patellid Tryblidium has also the intimate

structure, to a certain extent, well preserved and also, on the inner side, the peculiar

horseshoe-shaped ring of muscular scars beautifully and most distinctly visible. In
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this genus, as well as in Cyrtolites, Bellerophon and Oriostoma some specimens still

show the pattern of the original colour bands. Traces of the nacreous lustre are also

present on the inside of several species of the genera Oriostoma and Pleurotomaria.

A number of specimens of the genus Oriostoma has been found with their lar^e,

calcareous operculum in situ, thus permitting to distinguish several, nearly allied

species, the shells of which show very little difference. With regard to the position of

the shells in the strata it may only be remarked that such elongated shells, as Mur-
chisonia, Loxonema and Subulites lie horizontally or parallel with the plan of strati-

fication. As for the rest they are heaped together without any order as the shells at

the present day cast ashore.

The Murchisonife found in the shale beds of Wisby, and also many Bellerophons,

had been almost entirely overgrown by colonies of the bryozoan Ceramopora and others,

many times larger than the shells themselves and thus evidently preventing all possi-

bility for the animal to move and consequently killing it. In a small lake south of

Stockholm, Haramarbysjo, I found in the spring 1882 the common freshwater bryozoan

Alcyonella fungosa Pallas in great abundance and nearly every colony of it had

chosen a specimen of Paludina vivipara L. for its basis and so completely covered

it that the animal Avas unable to move, and large numbers of them were dead, the

bryozoans continuing to thrive. Thus a powerful growth of a compound species has

acted and still acts as a check to the increase of another species belonging to a diffe-

rent group and has probably also been an agent in its extinction on localities common
to them both.

Distribution of the Species.

There is no doubt that the Gastropoda I am about to describe, numerous though

they be, are only a fragment of all that once made up the fauna of these animals in

the Silurian seas of Gotland. Several strata litterally teem with their broken shells

and it is evident by several of these remains that they belonged to many other spe-

cies than those mentioned further on, but too imperfect for description. As far as

known at present the number of species and varieties amounts to 174 here described

and figured. The numeric strength of their group in relation to that of other orders

from the strata of Gotland may be seen from the following survey of the whole Lethaia.

List showing the number of species at present known from the

Silurian Strata of Gotland.

Crustacea Trilobitie 53

Meiostomata __ 2

Phyllopoda 4

Ostracoda 30

Cirrhipedia 1 q,,

Annelida according to the researches of Dr J. G.

Hi.NDE with addition of the Tubicolar .\n-

nelides ,. 50

Carried forward 140
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Brought forward 1 40.

Jfollvsca

Cephalopoda about 100

Pteropoda -. — 5

Gastropoda .- --- 17-1

Lainellibranchiata about 80 g-g

Molluscoida

Bryozoa about 50

Brachiopoda 150 g^,)

Echinoderinata

Asteroidea 2

Echini. idea 1

Criuoidea .-. -- 180 jg^j

Anthosoa about— - — 100

Graptolitce - - 5

Spongiai — - 10

Dubious organisms (Algpe probably) and others 5

TentaculitcE about 5

Total 1,007 species and varieties.

It is to be observed that the iiuinber of si)ecies in some groups has been rated

somewhat low and that in all probability a detailed rt^search will considerably increase

it. As it now stands we see that the Gastropoda vie in numerical strength with such

large groups as the Crinoidea and surpass all the others.

The minor details in the distribution, geographical and geological, of the Ptero-

poda and the Gastropoda may be learnt from the annexed lists ^), in which first the

chief localities or local regions are given in 27 columns, and then in the six last columns

a summing up of their stratigraphical distribution. Under the headings of the loca-

lities, a signifies the lowest stratum, shale or sandstone, b the intermediate limestone

or the oolite, c the uppermost limestone. When a species is recorded as found only in

a and c this has been considered equivalent to its having been found in h also or in

all strata.

As to the names of the localities, it should be borne in mind, that some of

them are intended for a small district around a central point. Thus Hall chiefly

means the strata c in the canal near Westos, but also the strata near the shore and

at Halls huk. Wiiiiiiisudd includes the adjacent shores of FarSsund, as the strata of

Sandvik, Gothem and Jlara embrace chiefly the shore deposits at Gothemshammar and

a number of quarries opened westwards in the direction of Bara, where a little hill,

Bai^a bdcke, contains the saine fossils. Linde and Fardhcin comprises not only the lime-

stone hills there, but also the marly and gritty shales.

The limestone beds of Samsugn in Othem, those of Wialrasudd and Wisby as

well as others are very rich in shells of Gastropoda intermingled with those of Cepha-

lopoda. But all these localities are by far surpassed by the limestone of Sandarfve

kulle. This is one of the small hills, which in the central part of Gotland, a little

*) See page 16 and the following.
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south east of Klir)te have been formed throush deiiuilation and all prove, through the

presence of such fossils as Pentamerus coiichidium etc., that they are of the same age

with each other and also coeval with Klinteberg. Sandarfve kulle, which is one of

the smallest, attains a heioht of about 170 feet above the level of the sea. About

80 feet of its substratum consist of shale, similar to that of Petesvik in Habblingbo.

The superimposed limestone, which forms the chief part of the hill, is in the lowest

beds regularly stratified with a gray cr3-stalline limestone, which passes upwards into a

concretionar irregularly bedded limestone. This is partly bluish green, soft and earthy

and partly in large patches red, giving the enclosed fossils with their colour a certain

resemblance to the Lower Silurian fossils of the Orthoceratite limestone in the main

land of Sweden. This rock contains in great abundance beautifully preserved shells

of Gastropoda of numerous species and also rare Cephalopoda, such as Ascoceras, Ophi-

dioceras, Cyrtoceras, numerous Orthoceratites, and also shells of the Lamellibranchiates,

all not found elsewhere. The fauna has a peculiar dwarfed character, being composed chiefly

of small shells, none attaining to what may be called the average size of those of the

other localities. It forms, as it were, a narrowly circumscribed, local fauna, which has

hitherto yielded no less than 39 species of Gastropoda, only from the the red and

gray limestones. Of these as many as 27, or 69 percent of the whole amount, are

peculiar to this stratum. This surpasses by far the conditions in all other localities.

According to the list, 'Wisby" is richer than any other with 77 species. But it must

be remembered, first, that this denomination embraces a much larger space than the

former region and includes such localities as Kyrkberget and Kalens qvarn, where the

limestone is in fact a lumachello. Besides, there are many other localities for a consi-

derable distance along the coast where the same paheontological characters prevail.

Fourty one species are annotated as pertaining to the stratum c of Wisby, but of these

only the small number of ten is peculiar. The shale beds at Djupvik in Eksta con-

tain a Gastropodan fauna of 25 species and of these nine are peculiar. Of the other

richer localities Samsugn has a total of 34 species against six peculiar, Slite 25

species in all against four peculiar, Follingbo 2u species in all against six peculiar,

Kliute 23 species in all against two peculiar and Ostergarn 21 species with only one

species peculiar from the stratum b.

What must strike the attention after the first glance on the list of distribution

is the great preponderance in number of species of the North Gotland localities over

the localities south of Fardhem, such as Rone, Grotlingbo, Bursvik, Nas and Hoburg.

This may chiefly be due to real poverty as no such rich deposits as those of North

Gotland ever have been discovered there, but it is evident that the total amount of spe-

cies found, especially at Hoburg, will be increased in future through continued and

oftener repeated researches. Characteristic of these southern parts are the following

six species, having their northern limit at Grotlingbo. They are: Platyceras disciforme,

Cyrtolites obliquus, Pleurotomaria dolium, Murchisonia moniliformis, Eunema muricatum

and Craspedostoma sinnulosum. As a contrast to this minority, no less than 95 species,

or more than half the number, have their limits within North Gotland as far as Wester-

garn in south on the west coast and Gotheni on the east coast. A few continue as
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Synoptical List of the distribution of tlie

Pteropoda.

Conularia Sow.

1 L-ancelljita Sandb.
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'teropoda aiul Gastropoda of Gotland.
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Brought forward

Pleurotomaria.

54 qualteriala Sciilotii

55 valida n

56 Othemensis n

57 comata n
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Brought forward

Euo7iiphalus.

90 tuba n

91 praecarsor n

92 Walnistedti u

Loxonema Phillips.

93 sinuosuiu Sowerby .
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Brought forward

Oriostoma.

122 coroiialum n

123 acutum n. ..

124 Wisbyeuse n

125 angulifer n

126 Roemeri n

127 helicinnm n
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Brought forward

Holo][iea.

156 perforata n

157 nitidissima n

158 applanata n

Fain. XIII Scalaridie Bkoderip.

Callonema Hall.

159 obesum u

160 scalarifonne n

Holopella m'coy.

161 teres n

163 regularis n

163 minuta n

Fam. XIV Pyrainidellidse Gray.

Machrochilina Bayle.

164 cancellata n

165 bulimina n

166 fenestrata n

Fam. XV Sublilltida) n.

Siibulites Conrad.

167 ventricosus Hall
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far as Klinteberg, but as they mostly are scarce there and freijuent in the north they

may be considered as North Gothand shells.

Only five species are common to the strata over the whole island and conse-

quently the most characteristic species of all Gastropoda. These are Platyceras cornu-

tum, Tremanotus longitudinalis^ Pleurotoniaria nlnta, Oriostoma sculptum and Autodetus

cnlyptratus.

With the exception of the minor faunal districts wliich have been sketched above,

such as Sandarfve and Djupvik, there are in other respects no obvious grounds for

discerning larger, faunistic divisions, as was attempted in my paper on the Brachio-

poda of Gotland ^) some years ago. There are so many (characteristic forms common,

such as Autodetus, Craspedostoma and Tremanotus. Moreover, it is generally the

case that distinctions based upon the occurrence of the species, are sooner or later

effaced in the same degree as the material for study increases. It is then evident, that

all such considerations have only a relative or transient value and properly speaking

are only valid for the time they were made, as each year brings new forms and mo-

difies older conclusions. New species are discovered and those formerly found are ob-

tained from localities and strata where they were unknown.

As to the vertical distribution of the species as many as 29 have hitherto been

found exclusively in the lowest or shale beds, signed a on the synoptical lists. It

has not been possible, at present, to ascertain the succession of these species within

the shale beds or if there really be zones of vertical distribution within the range of

the more than hundred feet it comprises in thickness. In common with h it has besides

nine species and with both b and c 27 species and contains thus in all 65 species.

The next stratum b is nearly as rich, although having only twelve species of its

own, and in common with a nine species, common with both a and c 27 species and

with c alone sixteen species, thus in all 64 species. Richest of all is, however, the

third stratum c, with so many as 81 species peculiar to it, which in addition to 16

common with b and 27 species common with both a and b make up the sum total of

124 species.

With regard to the occurrence of the 25 genera, of which tlie gastropodan fauna

consists, in the different strata, there are some, as Tryblidium, i'ah"eacuioea, Trochus,

Pycnomphalus, Craspedostoma, Holopea, Euchrysalis, Macrochilina and Onychochilus,

which are restricted exclusively to the highest strata. Some again, as Oriostoma, are

most abundantly represented in the uppermost strata, though there are also species of

it in the middle limestone and the shale.

It may be questioned whether not any evidence is found of mutations in such

species, which occur in several strata, or in those, which have been found also in

younger or older formations. Such changes, also indicated through the presence of

nearly related species or varieties in older or younger formations, have most obviously

occurred in the following species, which are now enumerated. The matter is more

closely considered in the description of each species.

^) Bidrag till kannedomeu om Gotlands Brachiopoder. Ofvers. Vet.-Akad:s Forhandl. 1860, p. 337.
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1. Ti'ijblidium reticulntum Ldm.
2. Tryblidiiim unguis Ldm.
3. Flati/ceras cornutum His.

4. Pleurotoinaria limnfa n. n.

5. PUurot. eliiptica His.

o. Pleurot. bicincta Hall.
7. Pleurot. labrosa H.^LL.

8. Pleurot. qualteriata Schloth.
9. Euomphalus Gotlandicus n.

10. Oriostoma rugosum Sow.
11. Hubulites ventricosus Hall.

In regard to the distribution of the Gotland Gastropoda beyond the limits of

that island very little is at present known. As common with the nearest strata of Osel

and Estland the following species have been annotated: Tryblidium unguis Ldm, Platy-

ceras cornutum His. very common, Pletirotomaria ellijHica His., Pleurot. bicincta Hall,

Oriostoma angulatum Wahl., Or. sculptum Sow., Or. discors Sow. very common, Pleurot.

planorbis His., Autodetus calyptratus Schrenk, Pleurot. qualteriata var.

From the Upper Silurian strata of Scania at Bjersjolagard and Klinta I have'

seen Platyceras cornutum His. Platyc. enorme Lindstr., Autodetus calyptratus Schrenk
and indeterminable nuclei of Murchisonia, Pleurotomaria and Bellerophon.

From Norway, I have only seen the few following species:

Conularia Icevis n., Pleurotomaria eliiptica His., Oriost. globosum Schloth. In com-
mon with England the following species have been found viz. Platyceras cornutum His.,

Platyc. spiratum Sow., Pleurotomaria limata nom. nov. (= Euom. carinatus Sow.), PL
labrosa Hall, PI. alata His., PL Lloydii Sow., PL bicincta Hall, Bellerophon trilobatus

Sow., Loxonema sinuosum Sow., Oriostoma discors Sow., Or. rugosum Sow., Or. sculptum

Sow., Cyclonema carinatum Sow.

With the rich fauna of Bohemia not a single species can, for the present, be

recorded as common. I have had access to a collection of 65 species of Bohemian
Silurian Gastropoda, acquired by the State Museum of Sweden from the late M. ScHART
of Prag, and I cannot find in it a single species to identify. Euomphalus pulcher

Barrande comes very near to Oriost. Roemeri and Euom. simplex Barr. near to Oriost.

sculptum Sow., but they are probably different.

From the Silurian formation of Podolia and Galizia Friedr. Schmidt in wEinige

Bemerkungen fiber die Podolisch-Galizische Siiurformation» (1875) p. 17 enumerates

six species of Gastropoda, but of these Euomph. (Pleurotomaria) alata is probably the

only one which can be considered as identical.

VoN Alth gave in 1874 a list of Silurian Gastropoda in his work »Ueber die

palseozoischen Gebilde Podoliens», page 31, amounting to 14 species, but as I have not

seen a single specimen of them, I can not with any certainty identify them with those

from Gotland.

Of N. American Silurian Gastropoda I have found as identical, Platyceras cornu-

tum His., Pleurotomaria labrosa Hall, Pleurot. bicincta Hall, Subulites ventricosus Hall.

Pleurotomaria bicincta Hall, Pleurot. eliiptica His., Tryblidium unguis Ldm. occur

in the highest strata of the Lower Silurian of Estland and Pleurot. eliiptica, Pleurot.

qualteriata are common with the Orthoceratite limestone of the Lower Silurian of
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Sweden. Upwards, into the Devonian strata of France and N. America, only the fol-

lowing species is passing, viz. Pleurot. labrosa Hall, also found in the ))Devonien in-

ferieurn at Nehoii and in North America in the Lower Helderberg rocks. Plntyceras

cornutum His. can in some of its varieties scarcely be distinguished from the Eifelian

Pileopsis prisca to which it at all events stands in very close relation. Belleroplion

trilohatus Sow. also seems to be a species which has continued in the Devonian time.

Zoological characters of the gastropodau fauna.

If we except Chelodes and the genera Subulites, Euchrysalis and perhaps Onycho-

chilus, all the other belong to the large section, which on account of the circular

peristome has been called that of the Holostoraata. Chelodes as one of the Chitonida^,

belongs to the strange order Placophora. Subulites, Euchrysalis and possibly also

Onychochilus again exhibit such characters in their aperture as to entitle us to place

them Avith the great order Siphonostomata, hitherto regarded as of mesozoic origin

and entirely unknown in the palaeozoic formations. It cannot be denied that the evi-

dence offered further down supports this conclusion and that it probably shall be

corroborated by further observations. If then, as I suppose, Subulites is one of the

Siphonostomata, these have originated much earlier than in the Gotlandic Silurian, as

there are well preserved species of that genus in the Lower Silurian strata of Dale-

carlia. Subulites nitens Ldm (in Fragmenta Silurica p. 14) occurs already as early as

in the Lower Gray Orthoceratite Limestone of Sjurberg, where besides this no other

forms of the same order are known. A larger species, probably Subulites (Helicites) utri-

cularis Wahlenberg (Subul. elongatus Portl. according to Fragm. Silur. p. 13), is found

in the uppermost stratum of the Lower Silurian of Dalecarlia, the Leptajna limestone.

Of the fifteen families represented, as many as twelve are also recent. It must^

however, be conceded that it is with great diffidence that several families, such as the

Litorinidte, the Pyramidellida^, the Turbinidae have been introduced in the lists. Of

the 2.5 genera again, the majority or 23 are considered to be extinct and only two,

Pleurotomaria and Trochus, still persisting. The former genus, rich as it was in the

Silurian times, had not then reached its acme, which was attained in the Jurassic seas

and now it has dwindled away to four species in the recent seas. Together with Mur-

chisonia it gives to the fauna of the Gotland Gastropoda its chief character, their 54

species making nearly a third of the whole fauna. Like Pleurotomaria there are other

genera, the systematic place of which cannot be contested. The beautifully preserved

muscular scars on the inner side of Tryblidium certify their near connection with the

recent Patellidse. Chelodes with its numerous very characteristic plates belongs in all

probability to the Chitonidse. The numerous Oriostomata, forming such a prominent

feature in the fauna, testify through their operculum and their nacreous interior strata

to their relation with the Turbinidae It is also very likely that the strange Autodctus

is an ancestral form representing the modern Phoridaj, the presence of which

family has already been observed in the Devonian strata. But instead of attaching

other objects to its shell as its presumed descendants, it fixed its own shell with the

apex to other bodies. Of the occurrence of such an archaic from as Dentalium, nothing
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as yet has been ascertained. A few tubes from the shale beds of Wisby and Oster-

garn might possibly once have appertained to that group, but their imperfect condi-

tion precludes identification.

As genera especially characteristic of the Silurian beds of Gotland, may be men-
tioned: Craspedostoma, Onychochilus and probably also Pycnoinphalus, though it is

not certain whether the last does not occur in England and Oesel, but referred to the

genus Platyschisma in a conception which is not that of the tirst author. Autodetus,

which is spread over the whole island, occurs also on the neighbouring Oesel, though it

is uncertain whether so common there as on Gotland and not recorded from any other

Silurian region except Scania. As characteristic of the Upper Silurian formation in

general may be annotated Chelodes, which has also been found in Bohemia, Tremano-

tus, Cyrtolites and Subulites also known from N. America and Canada, Subulites- also

from England, and Tryblidium found in Estland and Canada.

Concerning the many palfeozoic genera, of Avhich I have appended an Index in

the end of this memoir, it depends much on individual opinions, as to what genus these

old fossil shells are to be referred, but it is evident that it is highly futile to establish

the genera only on a single and variable character. When comparing large numbers of spe-

cimens belonging to the same species and collected in the same locality the great variabi-

lity in the form of the aperture, the columella, the height of the spire, the umbilicus, will

be evident, and it is only necessary to remind of such forms as Platyceras cornutum

to discover the wide range within which some species vary, chiefl}- those which have

a lai'ge horizontal and vertical distribution. In almost the same degree Cycloneraa

delicatulum varies with high or low spire, slender or ventricose whorls, with open or

closed umbilicus.

Among structural peculiarities ought to be observed that in the genus Euom-

phalus, as it has been long known, the shell, in the rule, near the apex or in the

oldest whorls, is divided into one or several compartments or chambers by concave

diaphragms, without, however, having an}' communication or sipho between them. The

chambered apex has very often through the fossilisation become deciduous and the

blunt end indicates the place, where the partition once traversed the shell. In Murchi-

sonia, Loxonema and a presumed Trochus, Tr. gotlandicus, the apex is filled with a

compact mass of calcareous matter quite as in the recent Magilus.

The peculiar and cellular structure of the external walls in Autodetus is a feature

well desei'ving attention. In a few genera, as Platyceras, Pleurotomaria, Euomphalus,

there is a tendency in several species to form scalarid varieties and in some species

all specimens found have assumed that peculiarity in growth. In the large genus

Pleurotomaria it is easy to follow the morphological changes which the characteristic

slit band is subject to, from a concave groove to the large, thin lamina in the group

.\latEe. In respect to the sculpture of the surface I have called the spiral lines, keels

and ridges, which run from the apex to the aperture for longitudinal, as they foUoAv

the shell in its whole length, and, consequently, those intersecting them are to be

denominated transverse. Some authors call all the later for lines of growth. But

besides the real lines of growth or the old apertural lips, which are conspicuous by
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their lamellar edp;es, often uneven and at irregular distances from each other, there

are fine and elevated, as it were, ornamental lines. These do not always run parallel

to the lines of growth, but cross them obliquely in some species, as Pleurotomaria ex-

quisita and Onychochilus cochleatum. These elevated lines of varying size are in

several species replaced by sunk and narrow grooves. It would then be proper to

distinguish between lines of growth and ornamental lines, which are formed indepen-

dently of the former or coordinate to them.

Through the presence of certain genera the following conclusions may be drawn

as to the character of the fauna, of which they formed an ingredient and consequently

of the natural conditions of the sea in which the including strata were deposited.

1. The fauna of the silurian beds of Gotland ivas a littoral fauna. Such genera

as Chelodes and Tryblidium make this conclusion valid. The Chitonidas, to which

Chelodes belongs, live now generally down to a depth of 25 fathoms, though some

small ones have been found exceptionally at 100 fms. Tryblidium is a nember of the

group of the Patellidas. These are in a still higher degree shalloAv water shells, living

near the shore on seaweeds and rocks, and the occurrence of the Tryblidia is sugge-

stive of the former presence of alga?, on which they might have lived, though no traces

of these are left. It has been said ') that the Upper Silurian shales of England through

their fossils and the nature of the shale itself make it evident that thej' have been

formed in a deep sea. Since the explorations of the later years the range of the deep

sea region upwards cannot be considered higher than 400 fathoms. But already at a less

considerable depth there reigns, as has been shown, an almost absolute stillness in the

water and the motion of the surface cannot influence the bottom at a depth below

40 fms. Occasionally, at more exposed coast lines, as near New Foundland the bottom

has been disturbed to a still greater depth, when violent tempests have raged, but

this is of course exceptional and the traces of the disturbance must again, during the

otherwise prevailing calm be effaced through new sediment.

In consequence of what has been advanced above, shells imbedded at greater

depths could not show signs of having been subjected to any abrading motion of

the Avaves. Now, the fossils enclosed in the shale beds of Gotland on the contrary

attest in many instances by their abraded condition that they have been tossedabout

by the waves and, consequently, have not been imbedded in a bottom of any consi-

derable depth. The great movement in the sea, where they lived, is also evident through

the shells sometimes having been broken and then mended. Thus there are specimens

of Pleurotomaria labrosa from the shale of Westersarn, showina: such a break in the

body whorl, which had again been repaired during the lifetime of the animal. The
superincumbent limestone strata are for the most part conglomerates of corals and other

fossils, and, when fine grained, the limestone consists entirely of a sort of calcareous sand,

the grains of which are comminuted shells and corals. It thus highly resembles

the limestone, which is forming now a days out of similar material along the shores

or on the beaches of the tropical regions for instance near the Westindian islands.

') FucHS, Welche Ablagenuigen habeu wir als Tiefseebikhiugen zu betrachten'-' in »Neues Jahrbucli fiir

raineralogie etc..), II Beil. Bd. 1883, p. 565.
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It must have been in some sheltered bijijhts, where a calcareous mud found stillness

enough to allow it to settle down, that such deposits as the fine grained limestone of

Sandarfve, or Samsugn with tlieir numerous and beautifully jjreserved shells originated.

In general the shells were middle sized, only a few, as Pleurotomaria valida,

or PI. cirrhosa attaining a greater size. Fragments of an undeterminable shell from

the shale of Gnisvi'ird attain in the height of the body whorl alone 82 mm. and in

breadth 9S mm., this being the largest fossil shell, known in Gotland. This size and

the comparative rarity of tiny shells also militate against any assumption of great

depth for these forms, as only small sized species have been dredged up from the

abj'ssal depths.

2. Tlw faunn had a tropiral rharacter. In consideration of the great numbers

of Pleurotomariae, Trochi, Turbinida? and the large Pteropods the assumption of a

tropical character of the fauna may seem justifiable.

Older descriptions of Gotland Gastropoda.

There has been no want of workers in this field, as we ran learn by a review

of the memoirs of the authors previous to this. The first time any mention has been

made in print of the Silurian Gastropoda of Gotland was when Magnus von Bromell

published the "Articulus secundus» of his "Lithographia Svecanaw '). He there, pages

28— 37, enumerates and summarily describes 21 different numbers of fossil Gotland

Gastropoda. But as both the descriptions and the figures are very unsatisfactory —
the originals being mostly mere nuclei — I have not been enabled with any degree of

certainty to identify more than a few. Thus N:o 5, page 30, and N:o 6, p. 31, in all

probability are specimens of Pleurotomaria alata. N:o 21, p. 30, is an Oriostoraa and

probably Oriostoma sculptum Sow. In N:os 2fi—27 we see nuclei of Murchisonia> and

N:o 27 may be M. attenuata.

LiNNiEUS has left no descriptions of any fossil Gotland Gastropoda. In the relation

of his travel on Gotland in 1741 he only mentions them in passing. On page 189 he

says: »!'etrificata plackades af oss hela tiniarna pa wastra Stranden (af Kapellshainn),

ibland hwilka woro ganska manga Conchitaj striatte och Cochlita^» . . . . i. e. ^Petrifica-

tions were collected by us for several liours on the western shore, amongst which

were a great number of Conchita^ striata^ and Cochlita^» . . .

WiLHELM HisiNGEU began his long, honourable and meritorious activity as the ex-

plorer of the geology and palaeontology of Sweden so long back as in 178'.) at the early

age of 23 years with his first memoir and in 1798") he published "Minerographiske

anmarkningar ofver Gottland». On page 2S() he eniimerates with other fossils oidy a single

nTarhi)? i pisolit kalksten". In 180S »Samliiig till en mineralogisk Geografi ofver Sverige>'

was published and there he only recapitulates the remarks in the preceding paper. The

number of Gastropoda accepted by ITisingeu was raised to ten in his geological de-

') In the oActa Litciiiiia et Srientiaiiim Svecia;», Vol. Ill, Upsala 1738.
'-) 111 the Transartions of the U. Swedish Ar. of Sciences.

K. Vet. .\ka.l. It.iii.ll. B:inil 1^1 N;o i; 5
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scription of Gotland (Gottland, gcognostiskt beskrifvet in Vet. Ak. Handl. 1826, p.

311). He enumerates 5 sp. of Helix (= Oriostoraa) and 4 of Turbo, of which 8 had

been some years ago described and denominated by Wahlenberg in the memoir which

further down shall be taken into due consideration. Himself he there only added

Turbo sp. and Turritella meaning nuclei of Murchisonias. In the translation of his

wMineralogisk Geografiw in German by the renowned chemist Fr. Woiiler in 1826 the

ei^ht Helicites and Turbinites determined by Wahlenberg are also enumerated on p.

228. In 1828 he published again in the fourth part of his »Anteckningar i Physik och

Geognosi)) the description of Gotland, which he gave in the Transactions for 1826,

almost verbally with only a few additions. Thus there is the first figure, tab. VI f.

3, delineated as well as the others by Prof. P. F. Wahlberg of Murchisonia compressa n.

and of Pleurotomaria planorbis His. tab. VI f. 2, then named as Turbinites centrifugus. On

tab. VI f. 6 there is under the name of Turbinites a variety of Platyceras cornutum.

Helix obvallatus had been removed from the Gotland fossils and the number of species

thus changed to nine. In 1829 "Esquisse d'un Tableau des Petrifications de la Svede,

distribuees en Ordre Systematiquew appeared, containing 11 species, the same as before with

addition of Delphinula funata Sow. (= Oristoma sculptum Sow. et others), D. subsuleata

His. (= Or. globosum Schloth.), Euomph- substriatus His. (Pleurot. planorbis His.),

Euomph. costatus (a cephalopodous shell of the genus Trochoceras) and Turj'itella cingu-

lata His. The names Delphinula and Euomphalus were then employed for the first time

by HisiNGER. In 1831 a new description of Gotland is given in the fifth part of ))Anteck-

nincfar», and we there again find the same eleven species as enumerated before. But

in fact there are only nine, as Euomphalus costatus is a Cephalopod and E. substriatus

and centrifufus later by Hisinger himself were declared to be identical. New figures,

wood for the time, were given of several of them.

A new edition of »Esquisse d'un Tableau» was published in 1831 also with 11

species, the same as before.

Hisingers greatest Palasontological work, wLetha^a Svecica», is commonly cited as

published in 1837. But it seems that a part of it, from a quotation of Bronn in Vol.

3 of his "Handb. einer Geschichte der Natur, Nomenclator Bd I, p. XLI", where Nilsson

is evidently an erratum for Hisinger, was already published in 1836 under the title

»Icones petrifactorum Suecias, Fasc. I, tab. I—X., Aniraalia articulata et Mollusca Cepha-

lopoda)'. In the Lethaja he describes 13 species, to which are to be added one more,

from the "Supplementum Secundum)) to the Letha^a 1840, thus making a total of 14

species, when Inachus costatus is excluded as a Cephalopod. These are as follows, viz.

Euomphalus cornu arietis = Oriostoma discors Sow.

Eu. alatus = Pleurotomaria alata.

Ell. cequilaterus = Pleurotomaria tequilatera.

Eu. catenulatus = Oriostoma rugosum Sow.

Eu. subsulcatus = Oriost. globosum Sciilotii.

Eu. funatus = Oriost. sculptum Sow. A 0. RoEMEni ii.

Eu. supra angnlatus = Oriost. angulatum Waiii,.

Inachus angulatus identical with the preceding.

Inachus sulcatus = Pleurotomaria planorbis His.

Tiirho stiiatits = Cycloneina striatum.
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Tufritella cimjulata = Murcliisouia ciiigulatn p. j).

Turritclla altenuata = Murcliisouia atteiiiiata.

Pileopsis cornuta \ p, ,

r,., , . I — i .uvifccras cornutum.
ril. sulcata

Tlierc are in irality thus thirteen species described by Hisingek in the Lethiea,

when two out of the fourteen are identical with others and one, E. fuiiatus, comprises

two different s[)eeies. Nor has this number been increased in the last publications of

HisiNGEi;, in the sixth part of nAnteckningari) and in »F6rteckning ofver en Geognostisk

och Petrificat-Saniling fran Sverige och Norige», printed in 1811. There is, however,

the important corrections made that Turitella cingulata is considered to be a Pleuro-

tomaria and tliat Murchisonia comprcssa is separated from it and referred to sepai'a-

tely as "Stenkiirnor af Turritellor», Leth. pi. 12, fig. 6 b.

In ))Die Petrefaktenkunde" by Sciilotiieim (1820) there is only one of the

the Gotland species described on page 162, Trochilites globosus, the type specimen of

which I have had occasion to examine through the kindness of Professors Beykicu

and Dames. It is the same that somewhat later was called Euom. funatus by Sowerby.

Geokg Wahlenberg describes in his »Petriticata Telluris Svecaiuv", published in

the "Acta Soc. Scient. Upsaliensis (1821), p. 68, Turbinites cornu arietis, which Sowerby

had already called Euomphalus discors and further

Turbinites alatus Wahl. is = Pleurotomaria alata.

Helicitts catenulatus (p. 72) is = Oriostoma rugosum.

Hel. supra angulatus is identical with

Hel. angulatus = Oriostoma angulatuin.

Hel. cequilaterus = Pleurot. requilatera.

Hel. ohvallatns xoccurrit in Gotlandia rai'ius" = Pleurot. qualteriata p. p. ?

Hel. obvallatus Wahlenberg is difiFerent from PI. qualteriata.

Wahlenberg thus described in all six species, which were later adopted by

Hisinger.

Professor N. P. Angelin, when a student of the University of Lund, distributed

small collections of Gotland fossils under the title: »Museum pala^ontologicum sveci-

cums and a list of these is printed in the Danish »Naturhistorisk Tidskrift af Kroyer",

2'' Vol. 1838. Amongst the 50 species there mentioned, we find Euomphalus cornu

arietis (= Oriost. discors), but Angelin's specimens are Oriostoma Roemeri, Euomplial.

alatus His — Pleurot. alata and Littorina? striata n. sp. In the existing copies of the

»Museura» no specimens of the last species have been found and consequently the iden-

tity cannot be made out- In his works on the Palaeontology of vSweden Angelin has

not given any estimate of the numeric value of the Gastropoda. But he seems to have

mentioned as his opinion to Barrande *) that the Scandinavian Upper Silurian beds

were not so rich in these fossils as Bohemia, where Barrande then considered that he

had 200 species, a number which is now manifold increased.

In his paper "On the Silurian Rocks of Swedenn ") Sir Roderick Murchison also

gave a sketch of the geology of Gotland. On page 29 he enumerates the following

nine species of Gastropoda, viz.

') Parallcle entre les depots siluriens de Boheme et de Scaudinavie, p. 59.

-) Quarterly Journal, Geol. Society of London 1847, p. 29.
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Euonqj/ialit.s discoi'S, rugosus^ fimattis, sculptus, carinahiK, alatu.s (Pleurot. alata),

Turritelbi obsolcta, lifurchisonia eorallii, and Turbo corallii. The three hist lueiitioned

I have not been able to identify, as they have not been fonnd in any one of the

collections where MuRCiiisON and Verneuil in London and Paris have deposited

the fossils they brought home from Gotland. As to Evi. carinatus Sow. I liave through

casts of the original specimens, received from Dr J. G. Hinde, ascertained that it is

identical with the Gotland fossil described further down under the name of Pleuroto-

maria limata, as the name PI. carinata was already before preoccupied.

G. VON Helmersen visited Gotland on a Geological tour in 1845, but it lasted till

1858 before he published a memoir on his observations, entitled »Geologische Benierkuiigen

auf einer Reise in Schweden und Norwegen». He enumerates in all 10 s[)ecies: Euomph.

discors, riigosiis, funatus, carinatus, alatas, catentdatus, Turbo striatus, Turritella cingulala,

Murchisonia corallii and Natica inflata. Of all these the last from Klinteberg is the only

addition to those former known. He does not mention the author of that species, but it

is likely that he thereby intended to designate a species described by F. Ad. Roemkr

in "Versteincrungen des Harzgebirges'> tab. 7, tig. 8. Of all species found on Klinte-

berg there is none but Platyceras spiratum which comes near to Roemers species, though

this is many times larger. I think then that Helmersens N. inflata must stand as a

synonym to PI. spiratum.

Friedricii Schmidt made his researches on the palaeontology and geology of Got-

land in 1858 and published the results during the following year in a pamphlet, entitled

"Beitrag zur Geologic der Insel Gotland" ^). He enumerates 22 species of Ptero-

poda and Gastropoda. But his Euomph. cornu arietis must be removed, as he alsy

mentions E. discors and his Patella sp. has since been found to be identical with

Pholidops. Then there remain 20 species and they are:

(Jonularia iSowerbyi = Con. cancellata SandB.

Theca anceps = Platyceras enorme.

Pileopsis cornnta I i„ .

,, ,/ > = rlatvceras comutum.
iValtca parva

]

BellerophoH dilatatus *.

Belleroph. aymestrensis *.

Plcurotomaria articulata = ? Murchisonia ninniliforinis n.

Murcliisonia cingtdata = M. compressa n.

Turritella obsoleta *.

Euompliaius catenulato off.
*

Euomph. sculptus = ? Oriostoma sculptum Sow.

Kn.oiiiph. catenulatun = Or. tugosnm Sow.

/uioinpli. funatus = Oriostoma i;loljosiim Scim.uth.

Euomph. discors = Or. discors Sow.

Inachus sulcatus = Pleurotom. planorbis llis.

liKicli. (inijulatus = Oriost. angulatum.

Turbo striatus His. = Cycloneiua striatum.

Trochus helicites = ? Pycnouiphalus aculus.

Troch. coelatulus M'CoY *.

Capulus calyptratus Scurenk = Autodetus calyptratus.

BiGSBY gives in his Thesaurus Siluricus, 1868, in the lists of Gastropoda some

Gotland species, wliicli he copied from former authors. He has in all 30 species

') Those marJicd * I have been unable to identify.



IvONGL. SV. VET. AKADEMIENS UAN])L. BANJ). 19. N:0 6. 37

of Gastropoda from Gotland, But 23 remain, when seven are su|)i)resscd as jjartly dupli-

cates *) and partly depending on misapprehension of the German terms of Helmehsen ").

These real species are in the main the same as given by MuuCHisoN, Helmeksen and

Schmidt and need not again be enumerated.

Finally in a small paper »Noniina fossilium siluricorum Gotlandia-" published in

1867 I gave the names of 23 Gastropoda, but in reality there are only 19, as Eu.

cornu arietis nuist be united with E. discors, E. supra angulatus with Inach. angu-

latus, Inachus costatus removed to the Cephalopoda and Acroculia sulcata united with

A. cornuta. The remaining 19 are:

Name in the present

memoir.

Macrocheihis sp. = Pleiirotora. valida n.

Turbo stn'atus His. = Cvcloiiema striatum His.

Trochus sp. = Tr. gotlaudicus n.

Euomph. alatus = Pleur. alata AV.\hlenb.

Eti. diseors = Oriostoma discors Sow.

Eu. cequilaterus = Pleur. sequilatera Waul.

Eu. catemdatus = Or. rufiosura Sow.

Eu. subsuk-alus = Or. globosum Schloth.

Eu. funatus = Or. lloeraeri n.

Inachus angulatus = Or. augulatum Wahl.

In. sulcatus = Pleurot. planorbis His.

Fleurot. lalteala = Pleuiot. labrosa Hali,.

Ilolopella = Lo.xonema sinuosum Sow.

Murchisonia citigulata = M. compressa p. p.

Murchis. attcnuata His. The saine.

Trochita ealyptrata = Autodetus calyptratusScuRENK.

Acroculia cornuta His. = Platyceras coruutum His.

Bellerophon dilatatus = Tremanotus lougitudiualis u.

iSiibuiites sp. = S. veutricosus Hall.

To these must be added one more, viz. Theca sp., which was regarded as a

Pteropod, but is identic with Platyceras enorme, and tliiis the number of species known

in 1867 amounts to 20.

At the outset of this work only 20 or at the highest 23 species thus were known.

The great increase is due chiefly to the material which had been accumulated during

a long series of years in the Pala3ontological department of the Swedish State Museum

of Natural History at Stockholm and the main part of information and most of the ori-

ginal types for the figures have been derived from that collection. But in preparing my
work I have also been fortunate enough to have received contributions from many in-

stitutions and naturalists who have lent me specimens or whole collections for study and

in other respects rendered me much valuable information. Prof. Walmstedt and Dr G.

Holm have sent me all specimens I wanted from the Cabinet of the University of

Upsala, Prof. Lilljebokg has given me free access to the Marklinian Collection in his

charge; the late lamented Dr G. LiNNAKSsoN, his successor Dr A. Tullbeug and Hr

VON ScHMALENSEE have kindly lent me specimens from the Geological Survey of Sweden

;

-) Acroculia sulcata, Euomph. catenulatus, E. cornu arietis, Nat. iuHata, Murchisonia articulala.

^) BiGSBY did not see the meaning of Helmeksen, when the latter in his lists has »Turbo (Steiukern)" etc.

and BiGSBY wrote uTurbo Steinkcrni" and even »Euoiupii. Stinkerui».
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Prolcssor B. Lundguen lias scut ine spccinieiis t'roiii the Museum of Lund and Lector

Stenijeug fVoni the Museum of the town of Mahno, Prof. JoiiN.sTRUr in Copenhagen

has sent me from the Mineralogieal Museum of the University the wliole collection of

Silurian Gastropoda of Gotland formerly made by Angelin and others, Dr L. KOLMODIN,

0. A. Westoo and M. Klintbehg have lent me specimens from the Museum of the

College of Wisby and also from private collections. From the Academician Fkiedk.

Schmidt 1 received what he had collected in Est land and Oesel. Messrs John Ghay in

Hagley, John E. Lee in Torquay, Hendekson and James Simpson, both in Edinburgh,

presented to the State Museum specimens of English and Scottish Silurian Gastropoda.

Good collections were also sent from Prof. A. H. VVortiien in Springfield and Mr S.

A. MiLLEii in Cincinnati togetlier with information on American fossil Gastropoda.

My tiianks are also due for many good elucidations and specimens to Professors

Beyrich and Dames in Berlin, P. T. Cleve in Upsala, W. H. Uall in Washington,

H. Douville in Paris, J. Hall in Albany, Dr J. G. Hinde in London, who kindly

undertook to send me casts of some critical species, M. D. Oehlekt in Laval for a

fine collection of Devonian fossils. Prof. Feud. Roemeu in Breslau, Prof. H. Tkaut-

SCHOLD in Moskwa, Lector S. L. Tornquist in Lund and Mr J. F. Whiteaves in Ottawa,

Canada. To all these friends I have to express the deep obligation under whicli I

lie for their kindness to promote my work.

I have been most fortunate to have had the assistance of an excellent draughts-

man, Hr G. LiLJEVALL, in the execution of the plates. He has not only drawn on

stone all the figures with the exception of the plates XV and XVIII, but also cleaned

and prepared the original specimens before they were figured and he had his full share

in our common interest for the work. His plates speak for themselves and are in no

need of my praise.



PTEROPODA.

The fossil remains of the Upper Silurian Pteropoda of Gotland are by no means

so common nor so characteristic of several beds, as arc those of the Gastropoda. As

I do not consider the Tentaculites as Pteropods in consequence of their close affinity

to the fixed Cornulitlies and similar, there is only one genus known.

Gen. CONULARIA Miller.

1818 Miller in Sowkkby's Mineral Concliology III. p. 108.

Shell fyraiiiidal, o-xtremehj thin, of several strata, each of these homogenous and

transparent, brown or red; near the initial apex the shell is partitioned off by a transverse

diaphragina. Ajyex often deciduous. Aperture narrow, partially closed by tongiidike prolon-

gations from the corners. Side corners grooved or blunt. Along the middle of each face

there runs from the aperture to the apex one or in some species two folds, wliich project

only a little distance inwardly. In others they are totally ivanting or represented by one or

two longitudinal septa placed on the inner .side. Surface ornamented by transverse ridges,

smooth or tuberculated, forming an obtuse angle along the median line of the surface with

its apex directed towards the aperture.

The systematic place of this genus and its allies has long been subject to some

discussion and difference of opinion. Among the various opinions on the nature of

Conularia may be armotated that it was ranged with the Cephalopoda by J. Sowerby,

Bronn, F. a. Roemer, Blainville, G. B. Sowerby, Fleming, Hoeningiiaus; this may
partly have been occasioned by a false appearance of a siphuncle in the diaphragm,

of which Hall still speaks as present in his Conularia trentonensis. D'Archiac and

Verneuil seem to have been the first who considered Conularia as a Pteropod and they

were in this view followed by D'Orbigny, Morris, De Koninck, Leonhard, G. Sandberger,

Austin and almost all later naturalists.

H^ckel again, in his Morphologic vol. II, page cxiii, denies that the Conularia^ as

well as the other pala!ozoic fossils hitherto presumed to be Pteropods belong to that group

of Mollusca and he thinks that no true Ptero|)ods are found in a fossil state anterior to
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the tertiary formations. In still stronger terms than H;eckel, Neumayr in his

paper »Zur Kenntniss tier Fauna des untersten Lias in den Nordalpen», Abhandlungen

der K. K. Geologischen Reichsanstalt Bd vii Heft. 5 p. 18, also objects to the affinity

of the Conulariai with the Pteropods and ho regards them rather as Gastropods nearly

allied to the palaeozoic Capulid;c '). But if we closer consider into this matter, there

appear points of connexion between the Conulariai as palaiozoic presumed Pteropoda

and the recent ones, which make it most likely that the questionable fossils really are

Pteropods. First, as to the exterior shape, it seems very difficult to deny that the

palaeozoic Hyolithes and several of the recent, as for instance Cleodora australis Rang
resemble eacli other in a Iiigh degree. There are also instances of a pyramidal shape

in the threesided shell of Cleodora lanceolata Rang or Cleodora pyramidata and several

others, Cleodora Deluciana forming an irregular sixsided pyramid thus making an

approach to the foursided shell of Conularia. As to the peculiar transverse ornamen-

tation of the last mentioned genus there are several instances of close resemblance to

what obtains in Conularia la^vis; as for instance in Cleodora balantium Rang (Balan-

tium Childreni Adams p. p.) and others. Moreover, amongst the now living Pteropoda

there is a sufficiently large amount of widely different forms, more so than in any

other group of the moUusca, that it is almost unnecessary to talk about close correspon-

dence in the exterior shape between species so Avidely apart in a chronological point

of view as the Silurian or palaeozoic and the recent ones.

If not the nature of the shell in Conularia did exclude all thought of their

being Gastropoda allied to the thick-shelled Capulida:-, the presence of two peculiar lon-

gitudinal septa on the inner surfaces of the shell of some Conuluriae, as for instance

C. bilineata and C. aspersa at once makes such a comparison impossible. Their pre-

sence, on the contrary, is a homology with the recent Pteropoda, amongst which se-

veral of the Cleodorae and tlie Styliola^ are provided with quite similar septa. These

septa do not occur in all Conularia?, but are represented in many by one or more

median, ingoing folds. When more specific forms shall have been found and there is more

') Lately also Iiipirtng in his paper: »Dic Aptychen als Beweismittcl fiir die Dibrancliiatcnnaliir der

Ammonitenu in N. Jalirbueli fiir Miner, mid ficol. 1881, Bd 1 p. 87 insists that the Conulariae are no Ptero-

pods, hut rather to l)e considered as Cephalopoda, analogons to Endoceras. Of course the thinness of the shell

ill most of tiie ConulariiC cannot in itself be held as a very valid argument for their relation to the Pteropods,

l)ut taken in connexion with the characteristic ornamentation of its exterior, with the remarkable longitu-

dinal septa of the interior the aspect of the matter looks otherwise. The argument preferred that since the

Palaeozoic period no Pteropoda have been found before the Tertiary age is of no value. Since the year 1881,

when lliEUiNo published the statement given above, Conulariic as well as Hyolithes have been detected in

mesozoic formations and moreover the circumstance of a fossil form not having been found docs not imply

that it never did exist when the strata in f|nestion where formed. The sami; mode of reasoning might some
time ago have been as well applied for instance to Chiton, of which then no specimens were known in the

strata between the palaeozoic and latest tertiary. The significance of liie size in the palreozoic and the recent

ones is not to be taxed as high as Iiiering and his followers think. Nor can I find on what grounds IilEiiiNr,

enumerates Halt, and Salter amongst the supporters of his views. The former in his latest works at least

places the Couulariii^ amongst the Pteropoda, as well as Saltrii in his posthnnions Catalogue. Dana in the

iWanual of Geology makes the mistake to delineate the septum of Conularia with a siphoual opening. The

presence of one or more diaphragms in this shidi proves (juite as little their nature of Cephalopoda as the occur-

rence of diaphragms in true (iastropoda or even other groups of animals (Serpulne and others, Araplexus

amongst Corals) prove auythiiig for their Ijeing C'cphalopnda.
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ample material to work upon, these peculiarities in structure may serve to subdivide

the Conularioj in narrower circumscribed subgenera, as there are concomitant charac-

ters, for instance in the ornamentation.

As to the peculiar diaphragmas, which have been observed in so many Conularife

near the apex, in some species one, in others several, there is nothing in this feature

that is discordant with the interior structure of the Pteropods, in so many respects

aberrant from the other Mollusca. In the genus Triptera Quoy & Gaymard (Cuvieria

Rang) ') there is a diaphragma or entire transverse septum near the apex, dividing the

shell into one large chamber, where the animal is lodged, and one smaller, forming

the empty tip and often deciduous, quite as it has been the case with Conularia, where

the apex is gone below the septum. In consequence of what now has been stated, this

genus Conularia may be left amongst the Pteropods, until some positive and decisive

facts have been adduced, causing its removal into another systematic place.

There is, however, a species, C. fecunda, described by Barrande in his Syst.

Silur. de Boherae, vol. Ill p. 38, which has an exceptionally thick and heavy shell, of

many superimposed layers of shelly matter. Such a fossil may throw doubt on the

Pteropodan nature of the whole genus. This species links another curious fossil, Te-

tradium Fr. Schmidt, non Dana ^), with the Conulariaj and makes it probable that it

may stand in some aft'inity to them, though it not, as has been supposed, is likely to

have been the operculum of some Conularia. It is quite as heavy and compact as C.

fecunda and the anterior aperture has the side corners prolonged into hornlike spines.

As to the interior tubular structure as shown by Schmidt in his fig. 8, and which

according to him also is seen in Conularia, it may probably be derived from some

parasitic fungus, as so often is the case and also may be seen further down in Tryblidium.

In the specimens of Conularia, which I have examined, I have not hitherto found any-

thing at all analogous.

In Sweden the Conularia^ make their first appearance in the Upper gray Ortho-

ceratite limestone of the isle of Oland M'ith a species, which is scarcely discernible from

the later, which occur in the Chasmops limestone of Boda on Oland, in the younger

Retiolites shale of Borenshult in Ostergotland and, as it now seems likely, also in the

Upper Silurian strata of Gotland under the name of C. cancellata Sandb.

Of this genus tliere are found in Gotland five species of which three are compa-

ratively common, but of the two others only one specimen to each is known.

These species may be arranged in the following groups.

* Ornamental ribs thick with closely set tubercles.

1. C. cancellata Sandberger.

2. C. monile n.

') Description de deux genres noiiveniix aijpitrlpnant ;i la rlassc des Ploropodes, Ann. So. Nat. Tome XII

p. .324. •

-) Schmidt Miscellanea Silurica Tl. in Mi'in. de I'Aead. Sc. de St. Petershonrn; V(I Ser. Tome XXI. N:o

11 p. 42.

K. Sv. Vet. Akad Han.n. K.l. IH. N:o li. 6
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** Ornamental ribs smooth.

3. C. lajvis n.

*** Ornamental ribs extremely narroAv and close with microscopically minute

tiibercbles. Two median septa along the faces.

4. C. ilineata n.

5. C. aspersa n.

1. Conularia cancellata Sandberoer.

PI. I fig. 1—3.

Dalman (not Sow.) Vet. Akad. Ilandl. 374, lal). IV 1". 3.

HisiNGER Atitecknirigar hft. 4; 72, 230.

Id. Tableau dcs pctrif., 8.

Id. » » Ed. 2, 6.

Id. Lctliaja Suecica, 30, pi. X f. 5.

SovvERBY in MuRCiiisoN Silurian Syst. II, G26, pi. XII f. 22.

His. Anteckn. VII, 70.

Morris Catal. Brit. Foss. 168.

VisRNEUiL in McRCHis., Vekn. & Keyserl. Russia vol. II, 348, pi. 24 fig.

5 a— b.

Morris Catal. Brit. Foss. 2d Ed. 232.

Salter Ajipeudix to Sedgwicks British Pahicozoic Fossils, VI.

Fr. Schmidt Untersuch. Silurform. Estlands, 209.

Salter Siluria 3d Ed., 550, pi. 25 f. 10.

EicHWALD Letlioea rossica vol. I, part II, 1052.

Etheridge in Siluria 4:th Ed., 534.

LiNDSTROM Nomina fossiliurn Gotlandiie, 23.

S.^.lter Catal. Cambridge Sil. Fossils, 67, 153, 171, 185.

SANDiiKKGER Neues Jahrb. f. Min. & Geol., 20 (= C. quadrisulcata Sil. Syst.)

Bronn Nomenclator, 327.

Mac Coy in Sedgwick's Brit. PaLxoz. Rocks, 287.

Etheridge in Siluria 4:tli Ed., 534.

Heidenhain Graptolitlifiihrende Gescbiebe der norddeutsclien Ebcne. Zeitschr.

d. Deutsoh. geol. Ges., 162.

Sandberger N. Jahrb., 14 (= C. quadrisulcata Dalman, His.)

Bronn Nomenclator, 327.

Sandberger N. Jahrb., 19 (= C. Sowerbyi Vern. and Morris).

Bronn Nomenclator, 327.

Barrande Neues Jahrb. f. Min. & Geol., 2.

Id. Defense des Colon. Ill, 41.

Id. Syst. Sil. Boh. III. 48, pi. 5—6.

Shell conical, quadrilateral, but so much compressed from the sides, that it looks

almost l)ilatcral, two of the four faces being on the same side, divided through a deep

furrow, which runs exactly along the median line of that side from the aperture to

the apex. The two other dividing furrows are situated at the exterior edges of the

shell. A transverse section near the ape.x is in well preserved specimens rhomboidal,

further down towards the apex elliptical or resembling the number 8, being deeply

indented along the median a.xis of the sides by the lateral grooves. The four sides

are each, near the aperture, prolonged into a broad tonguelike lobe, through which the

aperture is much narrowed, as these four lobes nearly meet and only have a narrow

(Joivdaria qnaclrisxdeata.
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opening between them. Tlie shell is exceedingly thin and consequently wrinkled and

much crushed, but still retaining tlie delicate details of its line ornamentation. It

consists of two layers, the inner one being thinner and of a paler colour. The colour

is pale yellow and in some instances brownish. The transverse ridges of crenulations

which adorn the exterior surface are five on a length of 2 millimeters, and bent in an

obtuse angle upwards, towards the median axis of the side, in some the inclination

being so feeble, that the ridge nearly has the form of a straight line. The longitudi-

nal axis is not always exactly in the midst of the side, being in some specimens si-

tuated a little nearer the outer edge and thus dividing the face in two unetjual moie-

ties. The furrows between tliese ridges are nearly twice as large as them. The orna-

mentation of the ridges and the furrows varies with the distance from the apex. Near

this the ridges are smooth without any indentations, but they are higher up first beaded

by blunt tubercles, which from the middle of the shell take the shape of more or

less blunt spines, as is shown on a magnified scale in figures 1—3. Each spine con-

tinues downward into the furrows in a sort of handlelike prolongation, obliquely slan-

ting towards the median axis of the side and between these handles there are oval,

excavated pits. The spines of the adjacent ridges, as seen in figures 1—2, are arran-

ged in alternating position; every second row having its spines above each other and

placed opposite to the interstices of the two nearest, below and above. In a longi-

tudinal section therefore, as figure 3, there are seen alternating long and short spiny

projections, the long ones being real spines, the shorter again the next ridge, cut

through in a spot between two of its spines. The spines are interiorly hollow towards

their base and consequently, when the point is broken off, as often happens, an an-

nular opening is formed. The septum, which is situated near the deciduous apex and

closes the shell, when the apex is gone, is smooth and glossy, of the same pale yellow

colour as the shell and covered by a few irregularly concentric lines.

Dimensions. Height 44 millim., breadth of a face near the aperture 16 millim.;

fragment of another face 23 millim.

Occurrence. It has been found in the oldest shale beds {a) in Faro at Kyrkviken,

and other localities, in the lowest beds at Hallshuk, on the shore south of Gnisvard,

and at Djupvik in Eksta. It has also been collected in the overlying limestone of Lansa

in Fiiro, Sniickgardet and Vattenfallet near Wisby. It is most common in Faro, from

where the State Museum possesses nearly 30 specimens.

This species has a wide distribution in time and space. I cannot distinguish the

specimens occurring in the Upper gray Orthoceratite limestone of Oland, in the Chas-

mops limestone and in the Retiolites shale at Borenshult from the Upper Silurian spe-

cies '). There are only small variations depending on the state of preservation and

others of mere subordinary value. Nor can I find any specific distinction between the

English and Bohemian specimens, which I have seen, and the Swedish ones. The beau-

tiful plates of Bakrande moreover arc decisive. It is unaccountable how this spe-

cies has been so often named as C. Sowerbyi De France. In vain I have searched in

') For an elucidation of the various groups of the Swedish Silurian formation, mentioued here and elsewhere

in this memoir, sec Appendix A.
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t!io "Dictiounairc des Sc. Nat." where it is stated that De Fkance has uained it. 1

only iind in vol. .'^2 p. 193, article "Mollusquesu, which is entirely written by Blain-

viLLE, »Conul. Sowerbii Diofu. Diet, des Sc. nat., Fossiless, but on turning to that

article nothing at all is found concerning Conularia. The accompanying figures are

exact coi)ies from the Mineral Conchology of Sowekuy of his C. quadrisulcata, which

no doubt is a Carboniferous species. C. Sowerbyi is consequently a synonym of this

species and not of the Silurian one. When thus neither the name C. quadrisulcata

nor C. Sowerbyi can be employed, we are obliged to adopt the next in chronological

order and then we have three described, all at the same time, by Sandbekgejc. JjuI

these three s[)ecies, cited above, are only synonyms. Of these I have chosen C. can-

cellata as being given to the species of the »Silurian System)). C. curta has the prio-

rity but is very unappropriate and seems to be founded on a spurious specimen. As

Salter, App. Brit. Pal. Fossils j). VI, remarks, the Devonian C. Gerolsteiniensis d'Arch.

& Vekn. is so nearly related to this, that it may be considered as a variety.

Amongst the American Conularia:, described by Hall, C. trentonensis, Pal. N.

York vol. 1 p. 222, possibly is the same as Con. cancellata. See also Eichwald Leth.

ross. 1 p. 1057 on Con. trentonensis.

2. Conularia monile n.

PL I, figs. 9—12.

Shell formed as a regular, foursided, narrow and elongated pyramid. The trans-

verse section of the aperture is a regular quadrate having each of its corners inflected

by a groove. The shell substance is comparatively thicker in this than in the other

species and consists of an exterior, darkly coloured stratum, which is thicker than the

interior thin and pale one. The ornamenting, transverse ridges, of which eight are

contained within a length of 2 raillim., are bent in an obtuse angle, larger than in any

other Swedish species. Its apex is situated exactly on the median axis of the face.

The interstitial furrows are quite as large as the ridges or a little narrower. The ridges

near the apex of the shell are smooth or nearly so, higher u\) they are closely studded

by narrow, elongated, laterally compressed or sharply edged lamelke, ending in an

accuminated point upwards and placed in oblique rows on the ridges, their lower a})ex

turned against the median axis. The intervening furrows are quite smooth. On the

nucleus, where the shell has been destroyed, there is an impression of a median ridge,

nearly one niillim. broad. It runs on the inside of tlie shell along the median axis of

eacli face, thus corresponding to the line which may be thought combining all the

apices of the angular ridges on the outside. It forms consequently a blunt, longitudinal

ridge on the interior wall of the shell. Height 24 millim., diameter at the aperture 14

millim., diameter across the lower broken end 5 millim., diagonal line at the upper

aperture 14 millim., diagonal at the lower end G millim. Found only once in the

limestone strata b near Wisby.
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3. Conularia Isevis u.

PI. I ligs i;}— 16.

Shell regularly pyramidal, t'oursidcd, eluugated uiid narrow. Transverse seetion

of tlie aperture (jtiadrate, the four faces being of the same size or nearly so. Owing

to the deep furrow along the middle of each face the outline of the transverse sec-

tion becomes nearly quadrilobate. The shell substance is thicker than in anyone

of the other species. It is glossy, brownish yellow and an exterior thicker stratum

covers the interior one, which is paler and thinner. It is transversally wrinkled by

irregular folds, curved upwards in a gentle arch, sometimes large and sometimes narrow.

In some specimens there are only faint traces of such wrinkles and the shell is almost

smooth, even for long distances. The wrinkles are often not continuous across the

deep, longitudinal furrow, which divides each face into two halves, but are in pairs,

whicii do not always exactly correspond with each other, the opposite ones not being

placed on the same level. Besides these wrinkles there is no other ornamentation

excepting smaller and tiner stria; parallel to the wrinkles. The longitudinal median

furrow is, as already mentioned, uncommonly deep, but there are no vestiges of any

septum, connected with it on the inside as in some other species. The grooves in the

corners are entirely smooth and the transverse folds cease ere they reach them.

Height of the most complete specimen 27 millim., diameter at aperture 12 millim.,

diagonale 14 millim., diam. of the broken apex 4 millim. A fragmentary specimen from

a detached block of the white limestone of the stratum c measures 35 millim. in

length, 13 millim. in breadth.

It has been found in several specimens in Faro, in the limestone of Bara hill,

near Wisby in the middle limestone stratum, b, and in the passage bed with Ptery-

gotus between the strata h and e and lastly in the limestone with Rhizophyllum near

the church of Lau.

This beautiful species, so dissimilar to the other Gotland species is nearly related

to the English Lower Silurian (Caradoc) C. hevigata Salter Mem. Geol. Survey, III,

354, which, however, is rhomboidal in its section. The Bohemian C. pyramidata Hoe-
NiNGHAus (Barrande. Syst. Sil. Boh. vol. Ill, p. 50, pi. 2 fig. 1—6) is much larger,

but of the same tapering, straight pyramidal form and has the wi'inkles unequal. A
much later species, the Con. missourensis Swallow from the Carboniferous formation,

comes also very near to C. kevis.

4. Conularia bilineata u.

PI. I iigs 4—8.

Shell regularly foursided, pyramidal, but short in proportion to its broad basis.

Tavo of the sides are larger than the others and the opposite sides are of the same
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size. The section of the aperture is rectangular witli tlie corners rounded and a little

bent in by the grooves. The substance of the shell is extremely thin, quite as much

as in the following species, and seems to consist only of a single stratum, which has a

chestnut brown colour. The outer surface is very finely striated by arched, almost

microscopically minute, transverse lines. They form a gentle curve, higliest at the

median, longitudinal axis of the face and lowest at the corners, where they again are

slightly bent upwards. Tliey are so crowded as to be about 26 within a length of 2

millim. from tlie midst of the shell and upwards (fig. 7), but lower down, near the

apex, they are more apart (fig. 6), that the interstitial furrows there are nearly

thrice as large as the elevated lines. When these transverse lines are examined witli

high magnifying powers they are seen to be covered with closely set, elongated, oval

tubercles (fig. 8), protracted into acuminated apices above and below. The interstitial

furrows are quite smooth and glossy. What is most remarkable in this species is the

presence of two longitudinal septa on the interior surface of each face. They are seen

on the outside through the transparent shell, as two black longitudinal lines, which

continue slightly diverging from each other, being one millim. distant near the apex

and 3 millim. near the aperture, always on both sides of the median axis of the face.

They project a little inward in the cavity of the shell, as seen in fig. 5 and they

correspond evidently with the single ridge of which there is a faint trace in Conularia

monile and are probably also homologous to the longitudinal septum of the recent

Styliola. — Height 40 millim., breadth at aperture 32 millim., shorter diam. of same

28 millim., diagonal 35 millim., breadth at apex 5 millim. Hitherto only one specimen

has been found in the shale beds at Lansa in Faro.

5. Conularia aspersa n.

ri. VII figs 1—3; |)i. XIX tig. 1.

Sliell tapering, conical, probably regularly pyramidal, but this cannot be ascer-

tained as the extreme thinness of its substance has caused that it has been preserved

only in compressed and wrinkled specimens and conse(jucntly the outlines of only one

face is laid in view, when the soft, marly limestone in which it is enclosed, is split open.

Although the thin shell is bent in many creases and wriid^les, its delicately ornamented

surface is beautifully clear and distinct. Along the median axis of each face there

run two straight, nearly parallel septa, visible on the outside as dark narrow lines.

There are absolutely no ingoing folds on the exterior surface, where they are situated,

what is so common in other species except the preceding one. They slightly deviate

in their course upwards and are nearly two millimeters apart near the aperture. The

transverse rows of the ornamental tubercles are more closely set than in the preceding,

nearly related species. They number as many as 14 along a longitudinal line of one

millim. Being so close, they with their tiny tubercles give the surface a chagreened

appearance. The tubercles are nearly circular knobs with the interstices confusedly

streaky. The colour is dark brown or chestnut.
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Length 51 inillim., breadth near aperture 25 millim.
Several specimens have been found in the Pterygotus beds between the middle

and superior limestones at Vattenfallet near Wisby.
This and the preceding species form a division of their own with two septa on

each face and the microscopically minute ornamentation. Among coCval species the
Bohemian C. munita is somewhat resemblino-.



GASTROPODA.

Fam. I CHITONIDil^: Guilding.

Gen. CHELODES Davidson & King.

18G7 Cliiton Barrande Syst. Sil. de BoiiCmo vol. Ill p. 175.

1874 Ghelodes Davids. & K. Qu. Journ. Geol. Soc. p. 1C7.

Valves oblong, generally longer than broad; no laminae of hnertiim nor siitural lamina!;

apical area, of th,e inside higldy developed.

It was only with some hesitation thiit I placed these curious fossils, of whicli

there are at least two species, amongst the Gastropoda as a genus of the Chitonidiie.

Led astray by some superficial points of resemblance I at first mistook them for one

of the aberrant group of the Brachiopoda, the Trimerellidi.E, and accordingly sent the

material I then could dispose of to Mr Davidson, when he jointly with Prof. King

was working out a Monograph on that group. They described the only form which

was then known as Ghelodes Bergmani ^), stating that it was none of the Trimerellida^,

but that it rather should be considered as belonging »to a section of the Coelenterates,

represented by Calceola and Goniophyllum». The authors do not expressly say whether

it should be regarded as the polyparium itself or as the operculum, but it seems most

likely, that they have thought the last to be the case. There is, however, no coi'al in

the Silurian formation of Gotland that possibly could have been provided with an

operculum of so peculiar a shape. The form of the calyx at its aperture is generally

circular or polyedric, never assuming such an outline as Ghelodes shows.

There is not the least doubt that these questionable fossils belong to the same

genus as those which Barrande in the third volume of his grand work »Systeme Si-

lurien de la Boheme p. 175, pi. 16 fig. 19—28 has figured and named Chiton Bohe-

micus. Besides this there are several other palaeozoic fossils of almost the same shape,

which have also been referred to the genus Chiton. Closely related to the Silurian ones

are some detached plates, which Kirkbv has described and figured with some hesitation

') Qii. .Tnunial Geol. Soc. 187'1, p. Hu
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as belonging- to his Chiton? cordatus '). It may now be questioned whether all these

siinihir fossils truly be remains of Chitons or not. What most strongly militated against

tlieir belonging to that family of Gastropoda was the circumstance that they are all

entirely wanting the characteristic two apopliyses or sutural lamina) which are si-

tuated in the anterior margin of the plate and believed to be present in all recent

Chitons and in almost all the palaeozoic ones described by de Koninck, Ryckuolt,

KiRKBY, Baii.y, Salter and Sandbergek. In the Gotland specimens and, as far as one

is able to judge from the figures and descriptions of Barrande and Kirkby, also in the

Bohemian and the supposed median plates of Chiton? cordatus there is not the least

trace of there ever having been any apophyses. Nor does the elongate shape of the

plates, generally longer than broad or often of the same height as breadth, agree with

the transverse form of thi; plates so common amongst the recent and fossil Chitons.

As Kirkby remarks ((^u. Journ. Geol. Soc. vol. 15 j). G17) there is, however, one of

the recent Chitons, Ch. hastatus Sow."), in which the interniediate plates bear a close

resemblance to the palaeozoic ones. Moreover, in the recent genus Leptochiton Car-

penter, now confined to the arctic and temperate seas, there is an approach to the

plates in the palaeozoic Chitonid;c as they are without any laminae of insertion, but

mostly provided with sutural laminae').

On the inside of the plates of Chelodes there is also a feature, which is by far

not so prominent in Chiton. At the pointed posterior end of the inside is a large

triangular area, covered by transverse, parallel, curved lines of growth. In Chelodes Berg-

mani, for instance, it occupies a little more than half the length of the plate. A similar,

I should be inclined to say a homologous, area is seen on quite the corresponding

place in the more recent Chitons, although it there in most of the transverse plates is

restricted to a narrow stripe. In others again it occupies nearly a third of the total

length of the plate. It seems hardly to have; received all the attention it deserves,

even not by such an accurate monogra[)hist as Middendorff. It is evidently with this

part of the interior surface that the plates posteriorly overlap each other and which

consequently is not covered by the tissues of the aniiruil. By the contiinu'd growth of

the plate this area must be enlarged, wlien the soft tissues i-etire and a new line of

growth is added to it. The mode of formation of the interior apical area of Chelodes

has in all probability been the same, although it is enormously more developed thnn

in most Chitons, perhaps only having its counterpart in Chit, hnstatus.

Excepting the Chitons there are no other shell-covered animals with which Che-

lodes may be compared than the Lepadidae. Amongst the numerous valves, which

form the integument of the Lepadidae there are only two or three regularly formed,

whilst all the others are more or less oblique. There is indeed some similarity be-

') "On the pcrmian ChitoiiidiXi". Qn. .Joiirn. Gcol. Soc. vol. 15 (1859) p. G16, pi. 1(5 i\s:s. 25—26 and
also in flic Geological Magazine vol. 4, p. .'Ml, pi. 16 figs 11a

—

lib, where KntKBY and J. VonNG describe

the Chitons from iho Carboniferons strata of Yorkshire and Western Scotland.
'-) Rkf.vr Coiicholngia Icoiiica, vol. IV. pi. 25 fig. 166 and plate showing details of sculpture, enlarged

fig. 166.
•*) ])AI,t,, II. W., the results of the recent investiijations into the Natural Hist, of the ('hitonid;*^. Smith-

sonian Miseellaneous Collection, vol. X.\, p. 193.

K. Sv. Vct.-Aknrt. naiuU. Hil. 10. N:n li. 7
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tween the valve which Darwin calls rostrum ') and Chelodes. This is evident if we for

instance compare the rostra of the genus Scalpellum Darwin, Lepadidai pi. VI, figs.

Ga, 7a, 8a, and amongst the fossil ones Pollicipes Nilssoni Darwin, Fossil Lepadidte,

PL III fig. lid, and it seems indeed very likely that some of them really have been

mistaken for Chitons and figured by Kirkby in the paper cited above. The general

outline is almost the same and on the inside there is also an apical area, composed

of concentric lines of growth. This area seems, however, not to have been formed in

the same manner. In the Chitonida3 and consequently also in Chelodes its superior

or youngest margin is always elevated above the upper or distal part of the interior

face, as is also the whole area; in the Lepadida) again the area is generally lower than

the other surface. If Chelodes were a Cirrhipedian, it would be in the highest degree

strange if only one valve, the regularly formed rostrum, had been preserved and not

a single one of the others, which are at least six in number, but in some species much
above hundred.

A quite different conjecture as to the nature of this fossil is given by Ihering in

his paper on Aptychus"). He there, page 70, says Mthat it is at least to me highly

probable that what Barrande has described as the plates of Chitons, in the reality are

Aptychs of Silurian dibraiichiate Cephalopoda". He continues, that if they are de-

rived from Chitons, they can be interpretated only as the final plates and it is strange

if only these were preserved of all eight plates. Against this is to be remarked first

that the plates figured both by Barrande and by me are not all identical, but of diffe-

rent ordei's, secondly that in the recent Chiton hastatus the plates are quite as acu-

minate and elongated relatively as in the Silurian ones. Moreover, the conformation

of the inside, which was unknown to Ihering, removes these fossils from Aptychus.

As to the microscopical structure, on which Ihering justly lays so much stress, there

is unfortunately no guidance to be had, as the chief mass of the very thick plates of

Chelodes has been converted into clear, transparent calcareous spar.

What, for the rest, adduces me to range Chelodes, at least provisionally, with the

Chitonidai, notwithstanding all that has been said to prove its similarity with other groups,

is the circumstance that the exterior ornamentation of the plates is in complete accordance

with that of the Chitonida?. Moreover, there is at least one ascertained instance, in which

valves of the palaeozoic Chitons, also wanting apophyses, have been found in their ori-

ffinal position. In the specimen of Chiton Grayanus, drawn on plate I fig. 1 of de Ko-

ninck's »Deux especes siluriennes de Chiton)), there are five valves in juxtaposition.

But if we now are to conclude that Chelodes is one of the Chitonids, it shows

so great differences from the others, that it cannot belong to the genus Chiton pro-

per, where Barrande placed it, but must form a genus of its own. Of all the palajo-

zoic subgenera, no less than 13 created within the last twenty years,there is one, Sag-

maplaxus Oehlert^), which so nearly coincides Avith Chelodes that both may be con-

') Darwin Monograpli of Cinliipedin. Lepadidre. Ray Soc.

•*) Die Aptyclien als Bewcismittel fiir die Dibranrliiatennatur der Aminoniten. N. .Talirb. fiir Mincralogio

etc. 1881, 1 Rd Ilcl't 1, p. 44.

^) Documents pour servir h I'utudc dos Faunes devoniennes dans I'ouest de France in Mum. Soc. Geol.

de France 3:rae Ser. tome II, p. 1.''), pi. II, fig. .3, 3 a, 3 b.



KONGL. SV. VET. AlvADEMlKNS IIANOLINGAU. HAND. 19. N:u 6. 51

sidered ;is ruiiginj^ very near to eucli other. The authur suys expressly »il n'existe

])as d'apuphyses d'iiisertioii a hi partie aiitcrieure». Its area is also described as large

as that ill Chelodes. Sagiiiaplaxus occurs in the »Devoiiieii iiiferieur de la Sarthe»

and can indeed be said to be a more developed descendant of Chelodes. It is by

far larger and longer than the latter.

1. Chelodes Bergmani Davidson & King.

PI. II tigs 1—8.

Clidudes Bti-'jiiiaiii 1871 Dav. & K. Oa the Triraerelliche etc. Qu. .louni. Geol. Soc. vol. XXX, [>. 1G7, |)1.

18, fig. 14—14 a—d.

Plates of conical outline, anterior margin straight or slightly emarginated or even

convex, lateral margins continuing nearly parallel a little below the middle, then sud-

denly converging to form the acute posterior apex. Surface somewhat weathered,

shows faint traces of punctuate ornamentation on the transverse lines of growth. These

are most conspicuous near the lateral margins and they are parallel with the anterior

margin of the plate. In a transverse section the plate has the shape of a crescent,

being evenly arched, without any sinuosity on the back. The inside of the plate is

divided in two parts, of which the posterior, occupying exactly half the total length,

consists of the slightly excavated apical area. The transverse, gently arched lines of

growth resemble narrow, low ridges or callosities, they are very numerous and dense

and the whole area is raised a little above the anterior part of the valve. This is

longitudinally divided in two portions by a well marked sinus, towards which the sides

gently slope. This anterior surface is smooth, showing only indistinct traces of mus-

cular impressions towards the lateral margins, being near the sinus coarsely and lon-

gitudinally wrinkled. All around the lateral margins of the interior surface there runs

an elevated narrow border, formed, as it were, by the bending over of the exterior

shell stratum. The plate is at its thickest in the median part and thins off towards

the apex.

Height 2U millim., breadth 13 millim.; thickness in the middle 5 millim., at the

apex 1,5 millim.

Two specimens have been found in the uppermost limestone of Klinteberg and

a single plate in the oolite quarry near Gannvik in Grotlingbo.

2. Chelodes Gotlandicus n.

ri. II figs. 9—27.

Plates cordate, with anterior margin deeply emarginated, posterior apex acumi-

nated, lateral lines, combining anterior margin and apex, gently curved. The plates

are generally longer than broad, much varying, as may be seen by the dimensions given

below, some even being transverse. They have consequently been placed in different

positions of the series. They are much more elevated along the median line of the

back, than in the former species and the sides are more sloping. In a ti'ansverse sec-
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tion (lii;-. 23) they t'orin a nearly right angle. The surface is deeply grooved by

transverse ridges, coinciding with the lines of growth and separated from each

other through nari'ow interstices. They exactly follow the same direction as the out-

lines of the anterior margin, being bent backwards at the lateral margins, then for-

wards and on the middle of the back again backwards, thus forming a sigmoid line.

They are most conspicuous near the margins. There is a central area formed by two

lateral, longitudinal grooves, which run nearer to the lateral margin than to the cen-

ti'al ridge and convei'ge towards the posterior apex. These grooves are conspicuous

in a few specimens, being eftaced by corrosion in the others. The exterior sur-

face is moreover ornamented by numerous, minute wartlets, which are closely set

in regular, transverse rows (tig. 15). On the inside of the valves there is seen, lirst

the posterior apical area, which is of highly varying width, in some occupying nearly

half the length of the surface, in others only a fourth (fig. 25) just as in a recent

Chiton, of which a figure is given on plate II, iig. 28. Owing to the state of con-

servation of the specimens, the lines of growth are more obscure than in the former

species. The whole inside is longitudinally divided into two halves by a deep sinus;

the sides being more scooped out at the apical area, the side parts of the anterior

surface being more tumid. No traces of muscular impressions arc visible-

Specimen A height 18 millim., breadth 14 millim., B h. 11 millim., br. 12 millira.,

C h. 18 millim., br. 11 millim. In a specimen of 14 millim. in length, the greatest

thickness of the plate is 3 millim.

This species is more common than the preceding and has been found in several

specimens at Grotlingbo in the oolite quarry near Gannviken, in the sandstone of Burs-

vik, in the oolite near Rone and also in several detached plates in the limestone above

"Kalens qvarn» near Wisby.

Fam. II. PATELLIDiE d'Okbignv.

Gen. TRYBLIDIUNI Lindstuom.

Syii. 1836. Mcloptoiiia riiiLi.u's p. p. Gcol. of Yi rkshire pt. 2 p. 223.

1880. Trijblidium Ldm apud Axuelin & Lindstrom Fragmeuta Sikuica p. 15.

Shell paUdliforin, obovate, anteriorly acuminate, posteriorly enlaryed, forviint/ a very

low cone. Apex anterior, nearly marginal, with only very little area beneath. Margin of

the ovate aperture arched, so that the animal, when fixed, was not entirely hidden beneath

its shell. Muscular ncars in six, disconnected pairs, arranged in an oblong circle, open or

nearly so towards the front part of the shell. Intimate structure of the shell somewhat

rescndjliiig that of the recent Patella, being composed of thin strata of polygonous cells.

This new genus, which I at iirst described in Angelins and my work "Fragmenta

Silurica» p. 15, had by some palaeontologists long been considered as belonging to the
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bracliiopoda, thoiigli they did not j)vd)lish their o])inioii. When we, however, coinparc

one of the species, Tr. unguis, witli recent forms of the genus Patelhi, it is quite evi-

dent that it botli on exterior and interior grounds should be numbered amongst the

Gastropoda and especially in the family of the Patellidai. In plate I, fig. 38 there is

delineated a recent species of the subgenus Nacella Adams from Foua, which as to its

exterior shape, sculpture and colouring as nearly as possible resemhles Tr. unguis fig.

33. And again if we turn to the interior muscular scars and compare figures 30 and

37 on the same plate witli Patella cochlear L. fig. 32, there is, if we except some

difit'erences in the details, the same disposition of tlie six or seven pairs of those im-

pressions. The species of this Silurian genus Tryblidium, and especially, such a form

as Tr. unguis may then be added to the so called persistent types of Huxley, which

as the Jjingula3 and Granite amongst the Brachiopoda and Calostylis amongst the Co-

rals have continued till our time with small or insignificant modifications in their

structure. It is intermediate between the recent genera Olana and Nacella.

In the Silurian species the scars are disconnected and deep, the more so in

tlie oldest form, >^FatelUv^ antiquissima, from the Swedish Lower Silurian, being ap-

proached, though separated, in the Upper Silurian species. In the recent Patelke,

the scars are in most species nearly connected, though it, especially on their inner

margin, is possible to discern how they have been independent. This is the more evi-

dent, when we turn to the animal itself, where muscular pairs of variable number in

the same species, from six to nine, are distinctly detached and free at least partially

and do not form a continuous ring as in the Scutellida?. As in Tryblidium the foremost

[)air is also the largest with the recent Patellar, but there is the great distinction that

both these last muscles of the living Patella; are united through a narrow stripe of

muscular tissue, forming an arched curve, also visible as a scar on the shell, whereas

in Tryblidium the narrow stripes which are emitted from the large, foremost scars do

not unite, but leave an open space between them. Gharacteristic to the foremost pair

in Tryblidium is also the large appendiculated scar on their inner margin, of a

peculiar reticulation, described more in detail below in Trybl. unguis. The change

in this respect from the older to the recent Patelke has thus consisted in the concen-

tration of the once detached and entirely independent muscular scars.

In the »Pala30zoic Fossils of Canada» Billings has described a species of Metop-

toma, M. Hyrie, p. 87, fig. 79, which comes near to Tryblidium unguis as far as may
be judged by the exterior appearance. It is evident that Billings in the cited work

has enclosed within that genus too many species which do not show the characters

given by its author Phillips in "Geology of Yorkshire" pt. 2, p. 223 and that conse-

quently only some of them are true Metoptoma\ Meek and Worthen') make the ade-

quate remark, that later authors have given to that genus a greater extension than PiiiL-

Lirs intended. The new genus which I have proposed, differs from Metoptoma in wan-

ting the broad truncated area below the apex. The muscular scars also difl'erentiate

these two genera, as there in Metoptoma, for inst. ^i. pileus Phillips, according to De

') Proc. Acad. Nat. Sc. Philadi-li.liia, 18G6, p. 266.
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KoNiNCK ill Dcscript. Aiiiiu. loss, dc liulgiquu Suppleiii., p. 685, ])1. 58, lig. 1, exists

u coherent iiiusculur sear, horse shoe shaped, with the apex of the shell towards its

hind side'), whereas in Tryhlidiuui there are six pairs of detached sears, and the apex

anterior.

From the uppermost beds of the Lower Silurian rocks of Esthonia, at Borkholm,
I have seen specimens of two species belonging to this genus, true forerunners to the

two Upper Silurian ones; of these one can scarcely be distinguished from Tr. unguis,

tlie other again very closely resembles Tr. reticulatum. From Raikidl in Esthonia, in

FniEnmcii Schmidts stratum G 3, at the base of his Upper Silurian there occurs also

a third species, allied to Tr. unguis, but regularly, transversally imbricated by equi-

distant lines of growth, and of an almost elli[)tical outline.

Mr I. F. Whiteavks, of the Geol. Survey of Canada, has recently^) described a

»Tryblidium Canadense" from the Guelph formation of Canada. In respect to its ex-

terior shape it might well be united with the Tryblidia, though it is more elevated,

but the figures of pi. V, f. 1 & la show a narrow, contiiuious ring of muscular im-

pression, (juite unlike Avhat prevails in the other Tryblidia and, moreover, there are

below the apex two oval depressions different from anything seen in the Tryblidia. Till

these points are cleared up, tiie Canadian species can only with hesitation be placed in

that genus. Whiteaves also thinks that Metoptoma Niobe, M. Nycteis, M. Eubule, M.

Erato and M. Hyrie Billings are typical species of Tryblidium. This can, however, not

be finally settled, before the muscular impressions shall have been discovered.

Metoptoma Erato Billings 'nPalasozoic Fossils of Canada" vol. 1 p. 39, is near to

Tr. unguis, but probably identical with the Esthonian species, as it is derived from the

Lower Silurian stratum called »Black River Limestone'). Nearly allied to this genus is

also the Lower Silurian )>Patella antiquissima" described by Hisinger and formerly

found at Borenshult in the Retiolites shale. In outward shape it reminds of Pala^ac-

mtua Hall, and it is also like several of the Metoptonuij, but the six pairs of most

beautifully preserved muscular scars place it near Tryblidium.

As to the first appearance of this group within the paheozoic era Ihering says

in his ))Anatomie und Phylogeuie der Mollusken», p. 82, »ist doch so viel sicher, dass

die pala3ozoischen Patelloideen Tecturiden waren», and further: »in der Primordialfauna

sind schon die Tecturiden und Lepetiden vertretenw, and he seems to confound the

Patellidte with the Patelloidete, as he numbers Patella vulgata amongst them, nor does

he anywhere mention the occurrence of the Patellidte. But through the occurrence of

the Tryblidia and other kindred genei-a, already present in the Lower Silurian we find, that

the Patellida^ were also represented by numei'ous, well developed shells and consequently

that both families, the Tecturidaj and Patellidaj coexisted.

') Nicholson again in liis Handbook ol' Pahtoutology II P- ^i says that in Metoptoma "the muscular scars

consist of a number of disconnected cavities".

-) fieol. & Natural History Survey of Canada. Paheozoic Fossils, vol. Ill, pt 1, pp. 30— 31, 1884.
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1. Tryblidium reticulatum Lindstr.

PI. I figs. 25—31, pi. Ill tigs. 1—5.

Tr. reticnlatuiii 1880. Lindst. in Angei.in & IjINDstrom Fragment:! Silurii-a p. 15, tab. X, lig. 7— 16,lab. XIX,

lig. 9—12.

Slu-U much depressed and generally more Hat than the following. Apex obtuse,

erect, with a narrow, area-like zone between itself and the margin of the shell. Out-

line of the shell, when seen from above obovate, anteriorly acuminate, enlarged towards

the posterior margin. The surface is ornamented by a series of thick, transverse and

concentric, elevated lamina', which in the anterior, third part of the shell intercross

with each other and thus form an elegant network, but in the other two thirds of the

surface are parallel, wavy, thin at the edges, thickejiod towards their base, and evi-

dently formed by the margins of the shell bending upwards. In the oldest part, corre-

sponding to the shell of the young, the callous, transverse lines are very fine and

crowded. Around the apex there is almost always an oblong space more or less ex-

foliated. The exterior stratum of the shell is there worn away, making the interior yellow

stratum alone visible. Sometimes there is the false appearance as of a foramen, which

has been filled up again, but this is evidently owing to imperfect corrosion.

The aperture is obovate, the margins very thick, forming a callous border. When
seen from the side the line formed by the margin is an elongated curve or an arch,

hiofhest alonji the middle of the shell and sinking towards both ends. The foot of the

animal, when resting on its basis, must then have been left uncovered along the sides.

On the interior surface, which is very smooth and almost glossy, thei'e is a dark co-

loured circle, formed by six pairs of muscular scars, of which the foremost are the

largest and nearly connected by narrow appendages, like stripes, almost as in the recent

Olana cochlear. See plate I figs. 30, 32. Each separate scar is more elevated towards

its curved interior margin and at its exterior margin they are lobate or la(;erated. The

foremost pair is the largest, composed as it were, of several parts, of which the inner-

most is elongated, elliptical, the exterior one irregularly square; from its anterior

margin there projects, from each pair, a narrow stripe; these stripes do not unite,

but leave between them a short space. The central surface, enclosed by the muscular

ring, is excavated in shallow, arched depressions all along the interior border of the

scars, being situated in the interspaces between these. The scars themselves are

separated through narrow projections from the enclosed surface. Sometimes there are

large concentric callosities') due to the irregular growth of the margin, which cross

the central field.

There are specimens still retaining traces of the original colour of the shell in

dark longitudinal stripes, distinctly conspicuous on the other dull surface (f. 29).

As to its intimate structure the shell consi.sts of two distinct strata, of which the

exterior one easily petds off and the interior, in specimens from certain localities, is

the only one left on the nucleus of the shell. The exterior stratum is thick, attaining

as much as 5 millimeters in some parts. It consists of very thin lamina^ which seem

') Fragm. Siliir. pi. XIX (ig. 9.
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to be composed of prismatic cells. Near the apex this outer stratum is entirely pris-

matic. It is generally of a whitish hue, contrasting with the interior one, which is

yellow. The later is very thin, consisting of minute lamellae of an ap])arently prismatic

structure. A singularity in structure is that figured on pi. Ill f. 4, a longitudinal

section, showing the extremely thin lamella) perforated, as it were, by narrow tubes.

These cannot, as the following, be extraneous, later formed organisms, but must have

originated at the same time as the lamintc of the shell, as it is clearly seen that these

laminae are bent exactly where the tubes are situated.

Almost the whole exterior stratum is closely perforated by what seems to me
to be a different, parasitic organism. When seen with a pocket lens of sufficient power

the surface is pitted by a number of irregularly placed, cream-coloured points (pi. Ill

f. 5) which are somewhat elevated above the surface. In a thin, vertical section these

white dots are seen to prolong downwards through the lamellae of the shell as tubes

which generally branch or anastomose so as to form three or four or even more branch-

lets (pi. Ill f. 1), all filled with the same uniform cream-coloured matter. In a trans-

verse section they are also remarked to subdivide and to form openings of stellulate

appearance (pi. Ill f. 2). Similar fossil and recent organisms have been found already

long before. Duncan ') has described some small microscopic organisms, which pene-

trate the corals of the Devonian and Silurian times. Kollikeh ') has also more in full

described a great number of such minute, i)arasitic forms from several invertebrate

animals. Thus he mentions nine species of Gastropoda with perforated shells and he

makes the same conclusion as Wedl before him, that this is due to fungous growth

or to the mycelium of microscopic fungi. The white radiating tubuli in the shell-

substance of Trybl. reticulatum make the impression of having been at first open and

then to have been filled with limestone of another kind. In the nearly related species

from Esthonia no such tubes are visible.

Length 40 millim., breadth 25 mill., height from margin of aperture 8 millim.

Found in the northern strata of Gotland, in Fiir6 at Lansa, Lutterhorn, in the

limestone of Wialmsudd near Farosund, Svarfvare huk, in the canal at Westoos in

Hall and in the uppermost limestone beds of Slite. It belongs only to the higher

limestone beds of Gotland, possibly beginning at the top of b. In the Lower Silurian

of Esthonia at Borkholra, F. Scumidts stage 3, a variet}' of this species has been found,

only distinguished by its thinner shell and finer reticulation, the interspaces between

the callosities of the surface being nearlv of the same, small size over the whole shell.

2. TrylDlidium unguis Lindst.

PI. I liKs. 33—37, pi. XIX fig. 2.

Trijblidium tinguis 1880. Lindst. in Anoei.in & Lm Fragmenta Siliirica p. 16, pi. II, fig. 10— 14, exci. fig. 15.

Shell of obovate outline, anteriorly acuminate, posteriorly expanded, with the

greatest breadtli somewhat behind the median, transverse axis of the shell. It is re-

') On some unicellular Algte parasitic within Silurian and Tertiary Corals. Qu. .Fourn. Geol. Soc. 1870, p. 205.

-) Ueber (las ausgebreiteto Vorkoramen von pflanzlicheii Parasiton in ilrn llartgebilden niederer Tliiere.

Zcitschrirt f. wissensch. Zoologie lOr Bd ISGO, p. 215.
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gularly and moderately convex, bein<T most elevated near the medi.-m transverse axis.

The apex is close to the anterior margin and only very little prominent. The surface

of the shell is covered witli thread iine ornamental lines parallel to the regular con-

centric lines of growth, somewhat interrupted by deeper sulci. It is generally even

excepting some wavy, irregular, shallow, longitudinal furrows. The aperture is oval

with comparatively thin margins, somewhat reflexed outwards. When seen from the

side it forms a moderately elevated arch, being highest near the median line of the

shell. The central space of the interior surface is surrounded by an oval ring of six

pairs of muscular scars, open anteriorly. The posterior ones are narrow and elongate, the

middle ones are transversally broad and much enlarged towards the margin of the shell.

The surface of these pairs is smooth or only partially scrobiculated. The uppermost

pair is more complicated and consists, as in the kindred species, of a more shallow,

elongated interior portion, and of a larger exterior one, from the inner corner of which

there projects a narrow sinuous groove, directed obliquely upwards and leaving a

small, smooth space between itself and the opposite similar one. The lower, interior

part of this upper, muscular scar is pearshaped, wide below, with a narroAv, stalklike

neck upwards and its surface is finely reticulated by shallow pits and intervening

ridges. Some dark, narrow streaks are directed from the enclosed central space of the

shell towards the interstices between the muscular scars. The whole central part of

the shell inside the scars and to their outer edges is of dark colour, while the outer border

is lighter. Near the apex there is on the inside a little oval depression or pit, which

quite resembles a scar, filled up, as if there had been a foramen. But I think it is

in reality only the mark of the outlines of the initial shell, where now the apex is

seen on the outside. The shell is very thin, scarcely exceeding 0,r. millim. in thick-

ness and composed of thin, glossy lamellas, which are not perforated by any parasite.

The largest specimen has been found at Stor Wede in FoUingbo and has attained a length

of 07 millim., breadth of 51 and height of 15 mill.

This species has nearly the same geographical distribution as the former. It has

been found in several specimens in Faro at Lutterhorn, Lansa and Norsholm, in Svarfvare

huk, the canal near Westoos in Hall, Westkinde, Hilftingsklint, Lutnmelund, Stor Wede
in Follingbo, the limestone cliffs near Wisby and Kyrkberget in Wisby. It has only

been found in the strata h and c or the upper and lower limestone and never in thq

shale of a. This is rather unexpected as the same species or at least a nearly allied

variety, as mentioned above, has been found in the Lower Silurian strata of Esthonia

at Borkholm and also in the Upper Silurian at Koik, in the »Jordensche Schicht». These

are only a little more elongate and not so enlarged as the specimens from Gotland. In

the Lower Silurian of Canada there occui's a Metoptoma Hyrie, of which Billings, Pal.

Foss. Canada p. 87, has described a cast which also perhaps on closer examination

may be found to be identical. Met.- Erato of the same author, 1. c. p. 39 and Report

Progr. Geol. Survey of Canada 1863 p. 145, f. 95, can scarcely, as to outward shape, be

distinguished from the Gotland species, only tlic distance from the beak to the margin

is longer in the Canadian.

K. Vot. Akail. Tl.incll. B.imt l!l. N:o ci. 8
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3. Tryblidium? radiatum u.

PI. XVIII fig. 1, 2.

Shell oval, iniicli clevatedly conical, the greatest height lying near the middle of

the longitudinal axis. The apex anterior, truncated, curved as to lean forwards over

the anterior margin of the aperture. The shell between the apex and the margin is

consequently much concave. The apertural border is straight and horizontal. The
surface is covered by fine, closely packed, radiating stri;a3 and a few concentric lines

of growth. The shell has been thick, as may be seen by a few fragments which are

left along the borders. The general shape of this shell has led me to place it in this

genus, with the other species of which it corresponds as to its outline. This is, however,

more elevated like a Helcion.

Diameter from the apex to the hind edge 24 mill. The transverse diameter 20

millim. Height from the rim of the aperture 15 millim. Length of the aperture

23 mill.

Only a single specimen has been found in the crj^stallino limestone of Wialmsudd
near Farosund.

Fam. III. TECTURIDiE Adams.

Gen. PAL/EACM/EA Hall.

1873. 23d Rep. on the State Cab. of N. York p. 242.

Shell patelliform, a^terture oblongate, exterior surface concentrically wr'inkled, on the

interior surface near the top a lureath of muscular impressions, nearly coherent.

It is only provisionally that the Gotland species, described below, can be placed

within this genus. It is chiefly in consequence of its outward shape, which most re-

sembles that of Pala^acmica. In Hall's specimens the muscular markings are unknown.

The Patelloid shells which are now and then found in the older palaeozoic strata belong

probably to several different genera. The "Patella)) antiquissima from the Lower Silu-

rian of Sweden is nearly related to Tryblidium through its series of six pairs of de-

tached muscular scars. The typical species of Metoptoma, which as De Koninck has

shown liave a coherent muscular band and consequently cannot, as Hall 1. c. has hin-

ted, be plates of a Chiton, agree with Lepetopsis in the conformation of this band. In

the Red Orthoceratite limestone of ()land at Wickleby Hr von Sciimalensee has found

a specimen resembling a Metoptoma and another form probably belonging to the same

generic group of which WriiTFiELr) has given figures in Geology of Wisconsin, vol. IV

pi" 3 f. L5, 17, 18, but which scarcely can belong to Metoptoma as he assumes. The
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oldest Gastropod known in Sweden is Metoptoiua Barrundci Linnak.s.sun from the Cam-
brian strata of Scania, in the lower portion of the zone of I'aradoxides Tcssini.

Palseacmsea? solarium n.

PI. XIX fifr. 3, 4.

Sliell patelliform, regularly acuminate, apex nearly median or slightly anterior,

the outline oblongate from above. Outside of the shell smooth, only concentrically

wrinkled at regular distances by larger elevated ridges, the interstices between them

being iinely striated by parallel lines. Interiorly there is around the apex a narrow

circle of detached muscular scars, visible on the nucleus as delineated in the figure.

Height 3 millims., length 6 mm., breadth 4 mm.
Hitherto two specimens have been found in the red, conchiferous limestone of

Sandarfve kuUe.

Fain. IV. CALYPTR/EID/E Bkodehip.

Gen. PLATYCERAS Conrad.

1809 Heliciles Mautix Petrel'. Derbyensia, pi. 40 fig. 43.

1810 Capulus MoNTFOKT Concli. System. II, 54; though not iiitcuded by him for fossil species, it was
adopted for such by De Koninck Anim. Foss. de Belgicjue, 331.

1812 Pileopsis Lamarck adopted by Sowerby Min. Conchol. vol. VI pi. ()07, 223.

1823 Actila Fischer von Waldheim Mem. Soc. Imp. Xaturalistes de Moscou VI, 234.

1828 Turbinites Hisinger Anteckniiigar IV, 221.

1840 Platyceras Conrad Aun. Rep. Geol. Surv. N. Yoik, 205.

1841 Acroculia (rectius Acrocylia) Phillips Pal. Foss. of Cornwall, 93.

1842 Platyostoma (reetius Platystoma) Conrad Journ. Acad. Nat. Sc. Philad., 275.

1843 Orthonychia Hall Rept. 4th Uistr. N. York Gcol. Survey, 172
1844 Naticopsis Mac Coy p. p. Synops. Carb. Foss. Ireland, 33.

1859 Stropliostylas Hall 12th Rept. State Cab. N. York, 20.

1859 Ljocct-as Hall Pal. N. York vol III, 330.

1868 Exogyroceras Meek & Worthen Geol. Survey Illinois, vol. Ill, 608.

1878 Capreoltts R. Ethekidge Sr. (lapsu!) Qu. .lourn. Geol. Soc, vol 34, 603.

Shell globose or naticiform with small, depressed or only moderately prominent

spire, last whorl enormously developed, globose or transversally jjrotracted and elongated.

Aperture circidar or oval.^ outer lip reflected and enlarged into a thin laminar edge, irhich

in well preserved specimens is persistent during the continued growth of the shell and gives

the exterior surface a characteristic ornamentation of projecting, thin lamina'. The inner

lip of the aperture much varying; sometimes with twisted {«Stroj)hostylus»), sometimes thin

and smooth columella {^iPlatyceras'»). No operculum has ever been found.

In justification of the above list of synonymous genera the following statements

of the opinions of various authors upon this matter may be adduced. The earliest

description of any fossil belonging to this group is in Martins Petrificata Derbyensia
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plate 40 iig. 34, where he luiiues a Carboniferous species as Ilelicites aiirieularis. Next

him Fischer von Waldheim comes, who in 1823 in a list on tlie f^enera of Gastropoda

nves Actita as identical with Capulus and Pileopsis. This is in a treatise called »Ad-

versaria zoologicaw Fasciculus III in the Mem. de la Soc. imper. des Nat. de Moscou

vol. VI p. 234. That he therein also included the palaeozoic species is evident, when

he later in a paper of Fahkenkohl in "Bull, de Moscou» 1844 p. 802 describes an Ac-

tita Miinsteriana from the Carboniferous limestone of Moscow. If Fischek really in-

tended this genus for the pah\?ozoic forms alone, his name ought to have the priority

against the later, as Platyceras, but it is by his first publication evident that he gave his

genus quite as wide limits as already had been given to Capulus and Pileopsis. Actita

then must be considered only as- a synonym. In 1828 Hisinger in his Anteckningar,

pt. 4, p. 221 mentions a Turbinites, which he also figures, and this is the same which

he later, 1837, in »Letha3a» named Pileopsis cornuta. In respect of the genus he fol-

lows the elder Sowerby, who 1835 in his Mineral Conchology placed the English Car-

boniferous species in the genus Pileopsis. When Conrau in 1840 had founded his ge-

nus Platyceras for the pala3ozoic fossils of this group and PiiiLLirs in 1841 his genus

Acroculia^) for the same, the subsequent American authors sided with their countryman,

and the English ones with their, in spite of the former name having the priority and

that with sucli a tenacity that it lasted until 1851 when S. P. Woodward in his Manual

accepted Platyceras instead of Acroculia. Besides, the opinions of the authors Avere di-

vided between accepting the older genera Capulus or Pileopsis. De Koninck is the

first who insisted on adopting the genus Capulus of Montfort for the palaeozoic spe-

cies and especially those of the Carboniferous formation. Since Meek and Worthen

in 18G6 ^) announced that they had discovered horseshoe shaped muscular scars on

casts of two species, Platyceras subplicatuin and PL infundibulum, almost all authors

were unanimous to range these fossils with Capulus. Meek and Worthen, huwever, ex-

pressed as their opinion that these fossils ))probably» are "distinct from the existing

genus Capulus)), but that they are more nearly allied to that group than is generally

supposed to be the case. Moreover it may be questioned whether Plat, subplicatum

and kindred really belong to the same genus at the Silurian ones. It has been found

only in casts. As to the other species, of which only one specimen has been found,

the last mentioned authors themselves seem to hesitate with placing it amongst the

Platycerata. I have myself studied the' interior surface of several specimens of Pla-

tyceras aiquilaterum from the Burlington beds, without finding in them tiie least trace

of any muscular scars. Nor have I been able to find any muscular impressions in the

numerous specimens of the Silurian forms which I have examined. But this can,

however, not be conclusive as to the deficiency of the muscular scars in the pakuozoic

species, because even in recent or tertiary Capuli the muscular impressions are very

faint and in many specimens not discernil)le, owing to the glossy surface of the shell.

It must then be very difficult and a thing of rare occurrence to detect them in spe-

cimens from palaeozoic strata. Even if granted that these shells were provided with

')0r Acrocylia as it ought to be written according to the derivation.

• 2) Proceedings Acad. Nat. Sc. Philadelphia 1866 p. 262.
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uiiisciilar scars as iu Capulus, the globulai-, low or higli spired forms which ahuost

insensibly merge into each other through numerous gradations unite them all at

least the Silurian ones, in one genus, which although probably a near ally to Ca-

pulus, still must be considered as distinct. In accordance with Hall and the Ameri-

can authors I retain the genus Platyceras for the Silurian species. But 1 also think it

proper to unite within its limits the genera Platystoma and Strophostylus. These, as

may be seen by the following comparison, are indeed not much differentiated. Accor-

ding to the diagnosis given by Hall') tliey are thus characterized:

Platyceras.

))Shell depressed, subglo-

bose, subovoid or obliquqly

subconical. Spire small, vo-

lutions few, sometimes free

and sometimes contiguous

without columella, aperture,

more or less expanded, often

campaiiulate and sometimes

with the lip reflexed : peri

.stome entire or sinuous».

Platystoma,.

»Shell subglobose; spire

short; aperture very large

suborbicular, dilated; labrum

joining the body whorl at right

angles to the axis of the slielL)

Conkad; "having columella,

columellar lip thickened.

»

Hall.

Stroi)hostylus.

wShell subglobose or ovoid-

globose. Spire small, with a

large ventricose body-Avhorl;

outer lip thin, not reflected;

columella twisted or spindly

grooved witldn, not reflected;

umbilicus none: aperture so-

mewhat round-ovate or trans-

versely broad oval.))

Consecjuently, the chief differences are that in Platyceras there is no colu-

mella and in Strophostylus a twisted columella and Platystoma is nearly related to

Stro])hostylus. In the latest volume of »Pala3ontology of New-York)>, vol. V pt. II p.

129, Hall seems to hesitate about the distinction of the two first genera. "Platystoma,

he writes, ))is in some species scarcely separable from Platyceras by any persistent

characters". Bakrois and other later authors agree with Hall in this point. But Stro-

phostylus is also not tenable as the twisting in the columellar part of the reflexed

lip is seen in specimens which else agree with Platyceras. PI. II fig. 37—38. Even

if Platystoma did not coincide entirely, as it seems to me, with Platyceras, this name

could not be retained, as it has been preoccupied already several times before"). If

we now turn our attention to the numerous figures given by Hall and to specimens

from North America, we cannot fail to remark the extreme amount of variation, through

which the forms are mixed up with each other. It is indeed very difficult to find

any difference between the reflexed lip along the body whorl in Platyceras and Pla-

tystoma and the so called ))twisted columella'' in Strophostylus, which is in uninter-

rupted continuation with the outer lip and has no such separate callosity as in Natica

for instance. Moreover, in many of the specimens figured on plate XI, vol. V pt. II

of the Palaeontology of N. Y. the »coluraeIIa» is neither twisted nor grooved. In con-

>) Pal. of N.-Yoik, vol. Ill pp. 2"JU, 303, 309.

^) 1753 Platystoma Kletx (= Helix, .\rapularia, Natica & Ncrita).

1803 Platystoma Meigen a dipterous insect.

1829 Platystoma Agassiz a fossil tish,

and moreover Laube iu his work "Gastropoden der Hallstiittcr Schichten 1855, lias also named a new genus

of his Platystoma.
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sequence of what ikjw has been adduced I cannot but consider Strophostylus also as

identical with Platyceras.

Besides, tlie highly variable and proteic forms of this genus have been ranged

within many other genera of which some are enumerated here below.

ExiHjyroceras a subgenus proposed by Meek and Woktiien in 1868, Geol. Survey

of Illinois vol. Ill p. 509 for shells with a sinistral spire and obscure C(jlumella.

Igoceras Hall. Established by Hall in 1859 in Pal. of New-York, vol. Ill p.

330. It differs from the straight Platycerata (Orthonychia) only in having the surface

cancellated and it can consequently not be retained on so trifling a distinction.

yatica Adanson. Both Pictet and D'Okbigny think that this genus occurs in

the Silurian formation, but such species as Natica parva, Naticu spirata or Wenlocken-

sis (Sow. Sil. System pi. 5 A; 12 and D'Orbigny Prodr. I p. 29) are true Platycerata.

It is possible that also some of the Bohemian Naticiv, N. gregaria for instance, belong

to this grou]j.

Nerita L. is employed by Soweuby in the Silurian System for the most common
Platyceras.

Orthonydda Hall Rept. 4th distr. N.-York Geol. Survey p. 172 is a subgenus,

created for the straight Platycerata, forming an elongate cone, with sauill spire and

the ultime part very large. In the 12th Report N.-York State Cab. p. 18 Hall de-

clares that a renewed examination has not shown any reliable characters, by which

they may be separated from Platyceras. Meek and Woktiien, however, retain this name

and it might perhaps be advisable to do so for all those species which are invariably

straight or scalaroid.

Then there may be some few species which belong to this group, but have been

placed with the genera Holopea, Isonema, Naticopsis. Professor Ferd. Roemer placed

one of the forms of PI. cornutum in the genus Cyclonema.

D'Okbigny made use of Stomatia for one of the Lower Silurian Platycerata.

Prodr. I p. 29. In how far the genus Poly(o)stomella of R. Ethekidge jr') can be

considered as related to Platyceras, I must leave undecided as I have not seen any

specimens belonging to it. On the other hand it is likely that some fossils have been

ranged with Platyceras, which in reality do not belong there, as for inst. some of

Sandbeeger's ^).

The chief difficulties in the study of this genus are the dissimilar state of pre-

servation of the exterior ornamentation of the shell and the almost incredible varia-

tions in its shape and growth. Some authors, as Morris in Qu. Journ. Geol. Soc. vol.

5 p. 332, write of a sinus in the outer lip of >)Acroculia» nearly in the same sense as

the remarkable one in the Pleurotomaridaj. But besides that every sign of it is often

wanting in most specimens, there is by no means in those provided with it such a

great regularity as in the Pleurotomaridas, as there is only a wavy line, sometimes in

the Orthonychida3 several, corresponding with the indentures in the apertural margin.

If there is more than one sinus there are also quite as many wavy bands. These are,

') Proc. Roy. Phys. Soc. Edinburgh. 1880 vol. b p. 163.

-) Veisteiaer. Nassaus. pi. XXVI fig. 18, Cap. psiltacinus.
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however, not bordered by elevated lines as in the Pleurotomarida\ they resemble more
what is seen in the recent lanthina;, whicli also sometimes exhibit such notches.

Probably much in consequence of this slight resemblance with the last mentioned

group, some authors have given Platyceras (— Platystoma) its systematic place with

the lanthin*. Hall in the fifth vol., lid part of Pal. of New-York, has signed the

plates on the Platycerata as lanthinidte for Platystoma and Strophostylus, and Platy-

ceridaj for Platyceras, but in the descriptive letterpress he is willing to unite all three

genera into one genus. The thin and fragile shell of lanthina is not corresponded by

the thick and heavy one in Platyceras. Other authors, again, as Stoliczka') and Waa-
GEN") see the affinity of the Platycerata with Velutina, to which several of them show-

some resemblance in the exterior shape of the shell. Platyceras may, however, as has

been shown above, most fitly be ranked with the Capulidie, with which they also share

the peculiarity in habit of fixing themselves closely with the aperture to the surface

of other marine animals, especially Crinoids.

In Sweden the oldest Platycerata found are from the beds of the Leptiena lime-

stone of Dalecarlia, from where five different species have been described^). At least

two of the Gotlandic species are also found in the Upper Silurian of Scania. The
shells of this genus have been the most common of all Gastropoda in the palaeozoic

seas. While in the Silurian epoch Platyceras cornutum and others of spirally coiled

forms were prevalent, in the Devonian of Harz and North America and still more so

in the Carboniferous strata, especially the North American, the straight forms which

constitute the subgenus Orthonychia are most abundant.

The Gotland species may be arranged as follows:

I. Platyceras proper, Avith spire coiled of three or four whorls and almost cn-

tirel)' or nearly contiguous with the body whorl.

1. PI. cornutum His.

2. PI. cornutum, var. loricatum n.

3. PI. prototypum Phillips. '')

4. PI. disciforme n.

II. OrtJionychia spire diminutive m- evancscenf, sliell straight, tubular.

5. PL enorme n.

(). PI. cyathinum n.

1. Platyceras cornutum Hisinger.

I'l. II tii?s. 29—r>l, pi. Ill figs. 6—9, 19—2(;.

Turhinilrs. 1828. Hisingeii Aiiteckn. IV, 221, tab. VI f. 6.

Pilcopsix comutn. 1837. Hisingek Letluta Siiecica, 41, pi. XII f. 11.

1848. ]5ronn Nonu'iiclatoi', 973.

J'ileopxis mlcata. 1837. Hisingeii Leilixa, 41, pi. XII f. 12.

1848. Bronx Nomrnclator, 974.

') Crctacoous Fossils of India p. 319.

2) Salt-Raiigc Fossils p. 103.
•'') Anoemn & LiNDSTROM. Fragiti. Sil. p. 14.

") By inadvnrtonrc this species was named /'. spirnlmn Sow. in the list, page 16.
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? Natica (/laiiciiioides.

Natica parva.

Pilt'opsis vc/.itxtis (?

Neiita lialiotiK,

Capiiius ncritoideii v;iv. xiilcato

Natica snhparva.

Vapiil.ii.<! fialioh'x.

Criji ultis eiiomphahides.

Plalt/storiia ningnreiisis (^= e)

Ai^rnrtilin haliotis.

Capulus Branvi.

Uapidus sidcatus.

Acroculia cornuta-

Acroc. sulcata.

Acroculia euomphaloides

Naticopsis parva.

1839. Sow. Sil. Syst., G()3, pi. 3 f. 4.

1843. Morris Catal. Rrit. Foss. 1st Ed. l.'')4.

1839. Sow. Sil. Syst. ()12, pi. 5 li<r. 24.

1843. Morris Catal. 153.

1848. Bronn Nomencl. 786.

1848. Phillips Mem. Geol. Survey, II, 259.

1854. Morris Catal. 2d Ed. 263.

1854. S.1LTKR in Murcuison Siluria 2(1 Kil , |)l. XXV f. 1.

vetustatis). 1839. Sow. Sil. Syst. G16.

1839. Sow. Sil. Syst. 625, pi. 12 f. 16.

1843. Morris Catal. 154.

1848. Bronn Nonicncl. 805.

1862. M.\c Gov Sil. Foss. Ireland, 13.

1848. Bronn Nomeucl. 217.

1850. D'Orbigny Prodr. 29.

1850. Id 1. c. 31.

1854. Morris Catal. Ed. 2, 239.

1855. Mac Coy Pal. Foss. 290.

1857. GiEBKL Zeitschr. f. gesammte Natiirwiss., 165.

1852. Mac Coy A. N. H. scr. 2. vol. 10, 196.

1854. Morris Catal. 2d Ed. 239.

1855. Mac Coy Pal. Foss. 290, pi. 1 K, f. 39.

1852. Hall Pal. of N. York vol. II, 287, pi. GO f. 1.

1860. F. RoEMER Tennessee, 75, tab. V f. 15.

1854. Salter Siluria 2d Ed. 2301

1859. Id. Siluria 3d Ed. 548 j
^ '• ^"^ ^- ^

1871. Baily Figures of cliaract. Brit. Fossils, part. Ill, 64. pi. XXI f. 12.

1873. Salter Cambridge Fossils, 89, 154.

1874. Alth Galizien, 31.

1857. Giebel Zeitsclir. gesammt. N. W. 167; according to liiin Hisinger's

Pil. cornuta is the same as Mijnster's Cap. Brauni. Now, even if

it could be proved that they were identical, this latter species was

created some years later than Hisingers and it would be contrary

to all rules of equity and priority to aboli.sli tin; older name.

1857. Giebel 1. c. 166.

18G7.1

1867./
LiNDSTROM Nomina fossiliuin Gotl. 23.

1873. Salter Cambr. Foss. 171.

1873. Id. 1. c. 185.

Shell of highly variable shape, naticiform with prominent spire, neritoid with

depressed spire or planorbiform with sunk spire- Generally transverse or broader than

high, with the body whorl enormously developed. The ornamentation of the outside

is characteristic. It is very difficult to find specimens, which exhilMt it sufficiently

clearly. They have mostly been subjected to the tear and wear on the shore before

being imbedded or suffered from corrosion or also been changed after their fossilization.

The ornamentation is of the same pattern in all, only changing in minor details. It

changes with the age of the shell, different in the young and the adult or on the spire

and the last whorls. It consists of two sets of lines, which intersect each other. There

are delicate, wavy, longitudinal lines, interrupted by the often irregular lines of growth

and other elevated lines. On the spire, pi. II figs. 30—31, the longitudinal lines are

threadfine, elevated, with interstices many times surpassing their breadth and at regular

distances they are interrupted by the transverse lines. On the body whorl near its

middle line the}' have increased in size, Avith minute, microscopical lines between the

large transverse ones. On the inferior side the longitudinal lines are large, broad.
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densely set, as it were, in groups of two or three with smooth interstices. They are

wavy or interrupted in their continuity by the transverse lines. As is seen on pi. II

f. 36, they form minute, steplike gradations or, as it were, terraces, each of the upper-

most ones lying a little higher, than the succeeding inferior. The transverse lines form

a sigmoid bend when they, more or less crowded, more or less prominent, continue

from the suture to the umbilical side. The coarser ones which in most instances re-

present the outlines of former apertural lips are wavy or notched by two or three

angular slits. On the spire they end towards the suture as a thin and sharp lamina,

which bridges over the suture to the next whorl.

The spire is short in the most common variety, depressed and, as stated, even sunk

in specimens which are planorbiform. The whorls vary in number from three and a

half to four and a half. Tiie last one is sometimes so much enlarged and widened,

that it surpasses the spire with the lower rim of the aperture. The suture is tolerably

deep.

There is a tendency in the body whorl to grow out free, without any connection

with the older whorls, as is manifested in several specimens delineated on plate II. In fig.

48 it is just beginning to free itself, in figs. 50, 51 it is disconnected for a longer distance

and tubular and in figs. 47 & 49 the whorls are nearly uncoiled. This is an approach to what

is permanent in the younger Devonian and Carboniferous species and also in the Silurian

Orthonychi*. This peculiarity in the formation of the shell is what the German authors

call MSkalaridenbildungi), and may be found amongst several recent shells, where the

last whorl as in Vermetus is free and tubular. Scalarid shells live together with nor-

maly coiled of the same species, and races, varieties or even new species may take their

origin from them if they prevail and persist. Thus resembling forms of analogous

formation may arise or be repeated in genera which are not in the least related.

The aperture is oval, oblique or transverse, its margins thin or thickened, the

columellar lip reflexed or in some specimens only in a small degree hiding the umbi-

lical fissure. Sometimes it is so much developed that it completely covers the umbi-

licus, and thins out against the whorl, pi. II fig. 29. In some this lip, pi. II f. 37,

38, is thick and twisted and shows thus the characters of the genus Strophostylus.

The exterior lip is regularly bent, sinuose or lobate. In pi. II fig. 32 and still more

so in pi. Ill fig. 6 there are instances given of a highly sinuose aperture. In fig. 6 it

is wrinkled and bent in several creases and folds. This is probably owing to the

circumstance that they have been fixed to the shelly surface of soine other marine

animal and long time enough to have moulded the aperture according to the sculpture

of this substratum. As is the case with the I'.nglish and American specimens of this

species and also with Platj'cerata from the Carboniferous formation of North America,

these shells are sometimes found fixed on the pcrisome of Crinoids, as for inst. on Perie-

chocrinus. When such sinuosities occur in the oiiter lip there is formed on the median

line of the body whorl what in a distant manner reminds of the slit I)and of the Pleuro-

tomaria;. It consists of the wavy lines of growth on the former site of a sinus. In

others, as in the specimen which is the original type of Hisinger's Acroculia sulcata

K. Vet. Akail. Ilnnrtl. P.,iii(l Ifi N:o il 9
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(pi. II fig. 52), there are at irregular intervals longitudinal, revolving grooves one or

even as many as three and the surface with its lines of growth assumes a scaly or

imbricate appearance. In one variety from the lowest shale beds of Wisby there is

regularly a groove and an elevated ridge around the umbilicus.

In another form of the aperture there are large tonguelike lobes (pi. II fig. 41

& 42), giving not only the aperture, but also the shell an irregular shape.

On the inner side there are, as can best be seen through the casts (pi. II figs.

44 & 45), large transverse ridges or weals especially in the last volution and which

are seldom seen on the outside. Although I have carefully searched for muscular scars

on the inside of many well preserved specimens, I have never succeeded in finding

such. On the inside of the body whorl a pocket lens reveals a peculiarly streaked

surface of bifurcated and sinuous or branching lines with jagged borders in faint relievo

on a dark surface. PI. Ill fig. 23. A horizontal, thin section, made deeper below this sur-

face presents the mottled appearance figured on plate III figs. 25— 26. Vertical sections of

the shell, magnified through the microscope are seen in plate III figs. 19—22. Of these

tig. 22 shows three distinct strata, the outermost very thin, the median one composed

of transparent prisms, the innermost, which is the thickest, is darkened through inter-

spersed, small, black grains, which probably have been added during the process of

fossilization. In other sections this stratum is composed, figs. 19—20, of angular lines

of growth, resembling those which are seen in PI. prototypum.

Dimensions of the specimen figured pi. II fig. 32—33. Height 21 mm., breadth 24

inilliin. Spec. tigs. 39—40 height 30 millim., breadth 32 raillim. Specim. figs. 34—35

height 15 millim., breadth 15 millim., height of spire 5 raillim. Largest specimen, from

Lindeklint, 42 mill, in height, 41 mm. in breadth.

This, the most common of all Silurian Gastropoda of Gotland, has been found

almost everywhere, and in all strata between Hoburg and the northernmost point of

FarO. The largest specimens are as a rule found in the higher strata, as in the red

limestone of Sandarfve kulle and Linde. The old truth that species which are widely

spread and very rich in individuals, also are highly variable and as a rule even have

a long duration in geological time, holds in the fullest sense good with this species.

The first impression one gets when glancing at the bewildering dissimilarity of forms

delineated as Platyceras cornutum on the plates II and III is that we have to deal with

a great many different not only genera but also species, and the above list of synonyms

shows indeed how the opinions of the authors run in many different directions. But

by patiently comparing a large number of well preserved specimens from the same

locality, the conviction forces itself upon the mind, however reluctant it may be, that

they all belong to the same species. Variable as many of the Silurian Gastropoda are,

this is the most variable of them all. It is difficult to decide whether this species is

one of those plastic groups which truly may be called the main source of several diffe-

rent new specific forms or if it ])e one of those mocking species which easily assume the

shape and features of others, often not at all related.

The most common of the Gotland forms is that which resembles SowEnr!Y'.s Ne-

rita haliotis. It seldom attains so large a size as the English specimens, but it enti-
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rely agrees with it in sluipe and ornamentation. Another common form is similar to

Capulus euomplialoides of Mac Coy. Thei'e cannot be much doubt that when the various

American species of Platyceras, Platystoma and Strophostylus have been sufficiently

throughly examined, they may prove to contain many identical forms. Specimens sent

to me from Mr S. A. Millek in Cincinnati as Platystoma niagarense, do not in any

sensible degree difter from certain vai'ieties of Platyceras cornutum. This, however, in

the European strata never attains such a great size as the American ones.

As to the geological duration of this species it seems to have continued also

during the Devonian e])och, as it probably is identical with or nearly related to the

Devonian Pileopsis prisca Goldf. p. p.

2. Platyceras cornutum, var. loricatum n.

PI. II, figs. 53—57.

Shell planorbiform, spire depressed or hidden within the volutions of the large

and tumid body whorl. Surface imbricated by transverse, wavy lamina; which project

in a thin edge, fig. 58, above the surface, and include tliickset, threadfine longitudi-

nal lines. The transverse lamellaj are more distantiated near the aperture than on the spire.

The whorls are three or at the highest three and a half, rapidly decreasing in width towards

the apex. The aperture is oval or lobate, forming grooves which continue on the body

whorl. The sinuosities of the aperture are seen a long way up this wiiorl through the

wavy lines of growth. The inner lip is straight, not refiexed. The spire is often so

sunk as to be nearer the umbilical side of the shell than the apical. Height 8 millim.,

breadth 12 millim., in another specimen height 9 millim., breadth, 15 millim.

This variety whicli by transitional specimens is linked to the preceding, has been

found near Nya Slitegards in Dalhem, and in the limestone of Klintcberg.

3. Platyceras prototypum Phillips.

PI. Ill fig. 10—18.

Nerita tspirataf var. 1839. Sow. Sil. Syst., 625, pi. 12 1'. 15.

1843. MoKRis Catal. 154.

1848. Bronn Nomenclat., 806.

Nerita prototypa 1848. Phillips Mem. Geol. Surv. II, 358.

1854. Morris Catal. 2d Ed., 264.

Natica Wenlockensiis 1850. D'OiiB. Piodr., 29.

Acrooidia prototypa 1854. Salter in Siluria 2d Ed., 230 1

1859. Id. ib. 3d Ed., 548 )
?'• -'* '• ^

1871. Baily Figures of Cliaract. Brit. P'ossils ]it 111 Gl, pi. X.\I f. 11.

1873. Salter Catal. Cambridge Foss., 154.

Strophostylus cyclostoma 1864. Hall p. p. Transact. Albany Instit. vol. IV, 218.

Cyclonema brevispira 1876. Ferd. Roemek Leth. Geogn. Taf. 14 tig. 14.

Shell naticiform, globose, with prominent acuminated spire. The ornamentation

nearly of the same pattern as in Platyceras cornutum, only finer and denser. There

are the same soi't of graduated, wavy, longitudinal lines, and elevated, threadfine trans-
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verse lines. The grooves formed by these are deeper in the specimens from Sandarfve,

tlian from Wisby. In the specimens from Klinteberg, iigs. 10, 10a, the sculpture is

only discernible on the apex. On the body whorl it is (piite obliterated and covered

by coarse transverse lines of growth. Tlie whorls are five, tumid and globose, the

body whorl being many times larger than tlie preceding ones. The suture is deep

and narrow. The aperture is oval, longer than broad. The lips are continuous

all round the aperture in the adult, pi. Ill figs. 10, 13; fig. 11 probably still

young. The margins of the aperture are Avidely refiexed, so as to give it a trumpet-

shaped form. As seen in figures 10a, 13 & 14, the aperture is thickened through the

accumulation of the lamellar lips. Especially this is evident in specimens from the

fine-grained limestone of Sandarfve kulle in which a great number of a[)ertural lamella)

are preserved. PI. Ill fig. 17. There are in this instance no less than seventeen such

refiexed, apertural lamelhe left behind in their old place during the progressive growth

of the shell. Seen through a microscope they show angular strata of calcareous spar.

Height 23 millim., breadth 26 millim.

This species has been found in many specimens in the shale of Wisby, but es[)e-

cially in the uppermost limestone beds of Sandarfve kulle, Klinteberg and Lilla CarlsO.

There are specimens from Lansa in Faro and from Follingbo, more largesized and with

lower, blunt spire, which possibly may belong to this species, but the surface is too

corroded to show any scul])ture and the aperture is obscured.

Specimens sent from Mr S. A. Miller in Cincinnati as Strophostylus cyclostoma

agree perfectly as to the ornamentation, but I cannot find the form of the aperture

in them.

4. Platyceras disciforme n.

PI. II figs. 73—78, pi. XIX fig. 5.

Shell discshai)ed or flat; whorls three and a half or four, the last free and without

any connection with the othei's. The dorsal or exterior part of the whorls is thin and

almost sharpedged, the opposite })art being much higher. The spire of the three con-

nected whorls is low and not visible above the other shell. The last whorl is enor-

mously large, widening at the point where it becomes free, from 7 millim. to 28 mil-

lim. at the aperture. The aperture is of a shape between elliptic and triangular, nar-

row at its exterior lip, then widening and at highest near the median line, the inte-

rior lip so much refiexed as to touch the back of the spire. The surface is wrinkled

by transverse undulating lines of growth which are bent forwards toward the aperture

more at the dorsal side than at the opposite. There are moreover delicate, longitu-

dinal, threadfine stria? somewhat wavy and interrupted where they are crossed by the

transverse lines.

Height at the columellar side of the aperture 15 mill., breadth 39 millim. In all

six specimens have been found in the sandstone of Hoburg, and a few also in the su-

perjacent limestone of Nackshejd and Kief in Wamlingbo and Sundre.



KONGL. SV. VET. AKADEMIENS HANDL. BAND. 19. NK) 6. 69

5. Platyceras enorme n.

?1. 11 figs 59—72.

Theea anceps 1859. Fii. Schmidt (nee Puillips) Guologie der luscl (jollaiid, Archiv Naturk. Estlands Bd II, 442.

Theca sp. 1867. Lindstuom Nomina, 23.

Shell straight, cylindrical, with a diminutive spire of one and a half whorls. Many

specimens are curved as a crescent or a bow. The last whorl is considerably develo-

ped and large and the spire has dwindled to a mere appendage to it. In its general

shape the shell thus resembles a diminutive Lituite. The surface is covered by trans-

verse, sinuous striae, the edges of which in the best preserved specimens project as thin

reflcxed lamella; witli smaller ones between them. PL II f. 72. These are intersected

by line, longitudinal lines, interrupted by the transverse ones as seen in fig. 71. The

aperture, tigs G6, 67, is oval or circular with thin lips, often sinuous or wavy. Length

17 millim., diameter at the aperture 8 millim. From the shale at Djupvik in Eksta^

Rikvide in Nar, in the sandstone of Bursvik, in the oolitic beds of Hafdhem, Nils and

Bursvik, and in the limestone beds at Hammar in Kriiklingbo, Klinteberg and Lanna

near Slite, from which last locality the Mineral Cabinet of the University of Upsala has

obtained specimens, collected by Professor P. T. Cleve.

This species and the following belong to that group of the Platycerata, which

J. Hall has called Orthonychia and which is so prevalent both in the Devonian and

the Carboniferous limestone strata.

6. Platyceras cyatMnum n.

PI. VII fig. 22.

Shell conical, nearly straight without spii'c of whorls, rapidly increasing in width,

spirally twisted in two bends. Surface concentrically striated by line transverse lines

of growth and wrinkled in the same direction. Aperture circular with thin edges.

Shell thick, consisting of several strata, glossy, opaque with only faint traces of prisms.

Length of the single specimen found 80 millim., breadth of aperture 20 millim.,

at the apex 2 millim.

Only one specimen has hitherto been found in the Crinoidal limestone of Fol-

lingbo.

This species is related to the Bohemian Capulus anguinus Bakuande and kindred.

Fam. V. BELLEROPHONTID^ Mac Coy.

Sliell globular or discoid, symmetrical or slightly deviating from the discoid plan,

aperture loidened icith an angular slit in its dorsal or superior edge, forming by conti-
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nucd (jrowlh a dit Ixmd, which assuines the ahcqjc of an elevated keel or also a sunk,

shalloio groove; its inferior jiiarf/in covering a part of the hack of the preceding volution.

Table of tlie genera:

A) Slit band entire, continuous without any openings.

1. Shell globular, involute, apurtural lips wide, trumpet shaped. Slit band

broad, sunk.

Belleropliou Montfort.

2. Shell diseiforuj, laterally compressed, aperture hastate, whox'ls in several species

not involute, free and not contiguous. Slit band elevated, often forming a sharpedged keel.

Oyrtolites Conrad')

B) Slit band always elevated, perforated by a series of oblong openings- Aper-

ture many times wider than the volutions, ornauienlul lines spiral. Shell discoid, in-

volute.

Tremanotus Hall.

As to the systematic place of this family every one conversant with the conclio-

logical literature is aware that there are few pal;\)ozoic genera on which the opinions

of the authors have been more divided and differed more widely. For a succinct sur-

vey of these varying opinions it is enough to refer to the works of De Koninck"), Meek'^)

and Waagen *), where a relation is given in full. Bellerophon has been ])laced amongst

the Cephalopoda by its first discoverer Hupsch, by its denominator Montfort, by De
France, Mac Coy, Phillips, Portlock and Cuenu. It has been considered as one of

the Heteropoda by Sowerby, D'Orbigny, Bronn, Desiiayes, D'Archiac and Verneuil'')

PniLLiPi"), EiciiwALD, Owen'), Salter, Woodward**) and Adams. It has been numbered
amongst the Gastropoda by Blainville and Valenciennes (as related to Accra and

Bulla), Fleming (as Aetieon), De Koninck and Pictet (to Emarginula "corame un lien

perdu entre les Emai-ginules et les Pleurotomaires"), James Hall, Sandberger, (joining

them with Pleurotomaria through Porcellia), Meek and Woktiien. Among the most

recent authors Stoliczka") hesitates between placing Bellerophon in the Heteropo-

da, Opisthobranchiata and Cephalopoda. Iiieuing'") denies the affinity of the Bel-

lerophons to the recent Heteroi)oda and places them in a family of their own, quite

') xV new generic type, intermediate between Belleroplioii and ('yrtolitcs is probaljjy rornied by the ^^ti-

cies named B. norvegicus by Bkoggeu in his »Silnriseiien Utagen", p. .53.

-) AiiimuLix i'ossiles de la Belgicpio p. 334.

^) On tlu; al'linities of the BeUerophontidii; in I'roc. Chicago Ac. Se. Vol. 1, p. 9.

••) I'aheontol. Indica. Ser. XIII p. 126.
') Geol. Transactions vol. VI, p. 325.
') Handbuch der Malacol. p. 28.5.

') Palix;ontology p. 72.

^) Manual of Shells p. 201 to Atlantidic, but in the Supplement edited by K. T.\Ti': in 186!^ it is placed

as a subfamily to the Plcurotomariic amongst the lIaliotida\

") Pahcontologia Indica. V. Gastrop. p. 3t)3.

'") Ncrveiisyst. der MoUusken p. 143.
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as Mac Coy already had done before him. But there is no reason to couple them

with the Capulidaj as Iiiering does, when he thinks that Carinaropsis is the connec-

ting link. This genus is no doubt composed of incongruous elements, some being real

Bellerophons, others Capulidaj or even Patellidaj. The remark of Stoliczka that the

Lepetidaj are near to Cyrtolites (j)Some of the species of Anisoraion exhibit a great

relation to species of the paheozoic Cyrtolites, like C? expansus"), loses all its founda-

tion, as it is evident that Cyrtolites cxpansus of Hall is no Cyrtolites, but a I'laty-

ceras.

Meek (1. c.) lays, as it is quite right to do, much stress on the affinity of Tre-

manotus with Belleroplion and Bucania on the one side and with Haliotis and Pleuro-

tomaria on the other. He concludes: »In other words it indicates for the family a

position near the FissurellidtB and Haliotida3, and between tliese groups and the Pleu-

rotomarida3».

Waagen (1. c. p. 130) holds the opinion that a more or less close affinity of the

Belleropliontida^ to the Pleurotomarida' is highly probable. What makes the Bellero-

phons approach the Pleurotouiaria,' is a tendency observed amongst some to grow some-

what oblicpiely, thus nearing to the conical spiral. In accordance with De KoNiNCK*)as

this author formerly has stated, 1 do not think it advisable as Waagen has done, to place

within this group such forms, which, although resembling the Bellerophons in the

general form of the shell, do not show tlie least trace of apertural sinus nor of any

slit band. De Koninck holds that such are young Goniatites and it is remarkable that

in the Silurian formation, where no Goniatites are found, also such Bellerophon-like

shells without any slit band are wanting. Such forms are comprehended in the new

genera, which Waagen (1. c.) has proposed under the names Warthia, Mogulia and

Stachella. The same is also the case with Meek's Bucanella and Mac Coy's Euphemus,

though De Koninck and Waagen have again adopted the last genus. The slit band

must indeed be considered as one of the most important, if not the most prominent

character of the shell itself. Still it is very difficult absolutely to decide this as well

as otlier cases of affinity amongst the palasozoic shells, as there may be other genera

as for inst. Scissurella, with a distinct slit band on tlie shell, without any affinity be-

tween the animal itself and that of Pleurotomaria.

For my own part, I feel inclined to follow the precedence of Meek and accept

the Bellerophontida' as most nearly related to Haliotis, a view in which De Koninck

also in his last work participates. This view is strengthened by the similarities which

are offered b}' Tremanotus with its perforated slit band and the sculpture of the sur-

face which in so eminent a degree reminds of tliat of Haliotis. This position, however,

cannot but remain hypothetical, as no more valid grounds taken from interior resem-

blances and homologies between the soft parts of the animals can bo gained. Nor is

there anything in the microscopic structure of the shell that either corroborates or

contradicts such views. Not the least trace of any nacreons stratum has been found

in the Gotlandic Bellerophontidas.

') Mem. (In la Soc. Rny. (I. So. do I,i(3gc. 1878, p. .S'lO. Fossiles palt'ozoiinics df la Nonvcllp-Gallps du Slid.
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Gen. BELLEROPHON Montfort.

Syn. 17S1 Naiitilites Hupscn p. p. N;iturs;eschiclite ties Niederdeutsclil. I, 23, pi. Ill f. 20—23.

1808 Bcllerophon Montfort Concliyl. Systematique, I, 50, 51.

1812 Ellipsolitlies Soweruy p. p. (iion Montf.) Miii. Conch, vol. 1, 81.

1825 Delhrophus Rlainville ("mala emendatio» Heumansen) Man. do C'oncliyliologie, 4.

1847 Ducauia Hall p. p. Pal. N. Y. vol. 1, 32.

1847 Carinaropsis Hall p. p. Tal. N. Y. vol. 1, 183.

1849 Vasulites Hermansen (non Montf.) Ind. Gen. Maiac. Primordia II, 077. Sec; below.

1861 Phrai/viostomn Hall 14 Hep. N. Y. State Cab., 94.

1882 iVaagchia De Koninck Notice sur la famille des P>elleroplioutid;v, Ann. Soc. Geol. de Pelgiqne IX, 14.

This name being already given away by Neumayr it was changed by De Koninck into the fol-

lowing.

1883 Waagenella De Koninck Fauna Carbonif. Pelg. II pt. IV. Explic. des planches, pi. 38.

Shell globose, involute, ivitli the whorls in the same plan or nearly so, concave on

the umbilical side as niell as on the apical one, so that no distinction can be made between

them. Aj)ert'ure circidar or oval, suddenly m,uch. enlarged, lips thin, continuous, interior or

coltiinellar lip covering the back of the second convolution. The slit band is always distinct,

originating from a deep notch in the middle of the exterior lip; it is in several species

much varying, being elevated as a, keel on the last convoltition, sunk as a channel or aflat

band loiver down on the older whorls. It is covered, with quite the same sort of semihi-

nar, backwards curved umvelets as are seen in all Pleurotomarice. The umbilicus is in

the small specimens very large and opien and is in the older ones covered and hidden be-

neatJi the refl.exed margin of the aperture. In some, hoicever, it continues uncovered or

open. The exterior ornamentation of the shell consists of transverse strice, which often are

crossed by longitudinal ones. Moreover there is a. peculiar feature, observed in Gotland

specimens, consisting in a, series of thin lamina;, ivhich are nothing but the continuation of

the lines of growtli. They are gently curved, outwards and are most crouxled and per-

fect in the undnlical tube, ichere they have also been best j)rotected against fracture. These

lamina; may as in Tremanotus, each in its turn, have formed the successive ap>ertures and

tJien been partly absorbed, partly abraded and only jireserved, lohere they were protected.

In explanation of the synonyms given above tiie following remarks may serve,

Ell/psolithes Sow. in Mineral Conchology, vol. I pp. 81, 83, 84 is not to be oonfonnded

with Montfouts genus of the same name which only contains Polythalamia. That of

SowERHY consists of one species of Nautilus, one, of Goniatites, and one of Bellerophon

(B. ovatus) according to his own emendation in Min. Conch, vol. 5 p. 107. But Mor-

ris, Cat. Brit. Foss. p. 302, regards them all as C<!phalopods. Bucania Hall Pal.

N. York vol. 1 p. 32 is chiefly distinguished thereby that the aperture is dorsally

abruptly expanded and that the volutions are all visible in the umbilicus. In the

fourth volume of Pal. N. York Hall seems to have abandoned his opinion on the di-

stinction of this genus and includes it amongst the Bcdlcrophons. The wide aperture

is moreover common with most of the Bellerophons and as to the uncovered and

large umbilicus Deshayes remarks in the -lournal de Concbyliologie vol. I p. 20r)

"I'existence de I'oinbilic est un caractere indift'erent», and not of importance enough to
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be of value as generic distinction. E(|ually unimportant is tlic character atldecl by De
KoNiNCK and Waagen tliat tlie shell is ))rovided with longitudinal or spiral stria;, which
cross the transverse ones. Carinaropsis Hall Pal. N. York vol. I p. 183 consists of Ga-
stropoda belonging to different genera. Carin. carinata in all probability is a Bcllerophon

of the large, compressed species, while C. patelliforniis and C. orbiculatus are evidently

Patellid shells. Fhragmostoina Hall 14 Kept. N. York St. Cab. p. 94 is also likely to

be a broad, compressed Bellerophon. Waagenia De Koninck Ann. Soc. Gool. de P>el-

gique 1882 p. 14, is distinguished only by callosities around the umbilical i-egioii.

Hermannsen in his Index') has Vasulites as a synonym of Bellerophon, but no such

generic ruune is found in the book cited") by him. Montfort in his Conchyliologie sy-

stematifpie^) himself cites B. vasulites from Hist. Naturelle des Molluscjues, though only

as a specific name.

Various efforts have been made by some authors to arrange the species of Bel-

lerophon in different groups. De Koninck in his older work') and Stache '') both pro-

pose two series, one characterized by an elevated dorsal keel, the other by a sunk slit

band. But as it is evident, that generally in young specimens the slit band is sunk

and in older specimens of the same species becomes an elevated keel and when more-
over this change can be traced in the same specimen, this characteristic is not to be

maintained. Nor is it possible to apply the differences, which lie in an open or clo-

sed umbilicus as this character is changing in one and the same specimen. It seems to

be of inore avail to group the different species, at least the Silurian ones, according to

the pattern of the ornamentation. A good characteristic of several species is found in

the size of the angle, in which the transverse striae join the slit band, as well the man-
ner in which they continue towards the sides. There is in very small specimens, of

B. latevittatus especially, a peculiar feature in a strong transverse groove (etrangleraent)

on the nucleus near the expanded apertural border. It reminds highly of what is seen

in the small individuals of the Goniatites. But as similar grooves or necks are seen

in other Gastropoda, as for inst. in Platyceras and Euoraphalus, it needs not point to a

Cephalopodan affinity of the Bellerophons as some authors have thought. This trans-

verse sulcus is quite as deep in the middle of the shell as on the sides.

As to the geological history of this genus in Sweden, it may be remarked that

the oldest specimens are already present in the Inferior Gray Orthoceratite limestone

at Kongs Norrby, from where three different species have been found, and in the Superior

Red Orthoceratite Limestone at Skarpjisen, both localities in Ostrogothia. Specimens

have also been collected in almost all Lower Silurian regions of Sweden as Oland and

Dalecarlia. 1 have not been able to identify with certainty a single species of the

Gotland Bellerophons with those from other Silurian strata, excepting B. trilobatus.

In the shale beds at Westergarn some; few, badlv preserved specimens hav(! becui found

') Vol. 11 p. 677.

-) DuNYs-MoNTFORT Tlist. Nat. (Ics Moll .... suiti: :'i I'llist. N. do Hufl'nn et Soniiini. Vol. IV p. 298.
') Vol. F p. .51. Hfllcrnplinii vasiilitos.

') Aiiim. foss. (le Rilgi(|\ir p. 3.3S.

') .lalubiicli (ler Gcol. Reiohsanstalt 1S77. .>»« 3, p. 2!t7.

K. .Sv Vet. Aka.l Hanili. Bd. l:) .\:o i; JO
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of a species with considerably enlarged aperture and narrow whorls, representing the

division of Bellerophons named Phragmostoina, which are of such frequent occurrence

in the Upper Silurian shale beds of Scania. But they are too obscure for identification.

Conspectus of the Species:

I. Shell only with transverse stria;, radiating in pinnate arrangement from the

slit band:

1 B. sphajra n.

2 B. fasciatus n.

3 B. globulus n.

4 B. tajnia n.

5 B. fastigiatus n.

6 B. tubulosus n.

II. Shell with longitudinal stri* or furrows intersecting the transverse ones (
=

Bucania Waagen and De Koninck).

7 B. squamosus n.

8 B. Eiseni n.

9 B. elegantulus n.

10 B. latevittatus n.

11 B. gemma n.

12 B. pilula n.

III. Shell divided tlirougli two longitudinal grooves.

13 B. trilobatus Sow.

1. Bellerophon splisera n.

PI. Ill tigs. 35—38, pi. V ligs. 1—16, pi. VII fig. 9.

Shell globular, extremely thin. Surface ornamented by closely set, transverse striae,

which abut upon the slit band in an acute angle of 45° and curve gently outward

in a bow, the convexity of which is directed towards the aperture. There is some

variation, as shown in the figures, with larger, smooth intervals between the sti'ia;.

Some faint longitudinal stria; crossing them are visible in several specimens. In well

preserved shells and through sections in the umbilicus it is evident that many of the

transverse stria; have continued as free, outwardly bent, thin laminje. They have been

especially crowded in the uinjjilicus, where they also are most completely preserved^

imbedded in the soft shale. Several figures are given on plate V, showing details in

natural size and magnified. Their length amounts to two millimeters and sometimes

more. Where they have been well protected they stand out in relief as narrow hooks.

These lamella; have probably, each in its turn, been the apertural border of the widely

expanded mouth.

The whorls are five and a half, much rounded, and, as seen in transverse sec-

tions, from two to three times as broad as higli. The last whorl is much expanded near

the aperture, with the slit band elevated as a blunt keel. The aperture is large, trans-

versally oliovate, the lips rather thick, the inner lip bent down as to hide the whorl
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on which it rests. The umbilicus is wide and open in the young specimens; in the

ohler it becomes by degrees more and more narrow, and is at last so concealed by

the large corners of the aperture and the interior lijjs, which have grown over it, that

only a little space is left open.

As far as may be judged by the direction of the lines of growth there has been

a deep and acuminate sinus in the outer lip. The slit band is comparatively narrow

and sunk between two faintly elevated lines and covered by distantiated crescent shaped

lines of growth. On the last whorl it changes into an elevated keel, on which every

trace of the crescent sha])ed lines of growth is effaced. The height of this keel some-

times amounts to more than one millimeter above the surface of the whorl.

The thickness of the shell is much variable, generally thin, excepting along the

interior corners of the aperture, where it covers the umbilicus and is several millime-

ters thick. The shell, in a thin section under the microscope, shows very thin, wavy
lamelliv, through which clearer spaces or tubes vertically penetrate, pi. VII f. 9.

Colonies of a bryozoan, a Ceramopora, have often covered large specimens of this

shell with their luxuriant growth and in all probability destroyed the shell, which has

been dissolved, as only a cast of its surface is left on the calcareous basis of the Ce-

ramopora.

Largest diameter 96 millim., breadth of aperture 65 millim., height of the same

55 millim., diameter of umbilicus 15 millim.

This shell has been found very common in the lowest shale near \\'isby, in the

superjacent limestone beds at Wisby and Martebo and also in the shale beds at Petesvik.

2. Belleroplion fasciatus n.

PI. VI tigs. 13—14.

Shell globular, the transverse striae of the surface are in regular distances, with

smooth, equal, band like interstices. They join the slit band in an angle of 66° and

then stand out from the band nearly horizontally. The slit band is sunk and narrow.

There are only three whorls visible, but probably they are at least four. The aper-

ture is cordate, the exterior or superior margin with an acute angle and the interior

one arched. Seen from the aperture the shell presents an obovate outline. The um-
bilicus is closed by a fold of the margin of the lowest apertural corner.

Of all the Gotland Bellerophons this is most nearly related to Bell, sphtvra, but

differs through its obovate outline and the transverse striie. Height 25 millim., breadth

16 millim., height of aperture 10 millim., breadth 16 millim.

Only four specimens have been found in the middle limestone beds (b) and the

lowest part of c, near Wisby and Kyrkberget in Wisby.

^ 3. Bellerophon globulus n.

PI. V rtgs. 25—34.

Shell of somewhat variable form, globular, ovate or elliptical in outline, surface of a

dark, glossy hue, almost smooth, with extremely fine, densely packed transverse stri;\3, which
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join tlie slit band :it an an^le of 38°; tliey bend outwards towards the sides and a^ain

converge towards the umbilicus. The slit band forms an elevated keel with a flat top,

on each side bordered bv a fine line and wavy with the minute and delicate lines of

jrrowth. Whorls four and a half, regularly inci'easing in width, twice as large as high

and consequently not so narrow as in Bell, spha^ra. Shell thick and as common in

tliis genus, at thickest around the umbilicus and at the inferior corners of the aper-

ture. The last whorl, when seen from the side, is straight or only faintly curved, and

its apertural and dorsal contours are nearly parallel, f. 2(i. In my specimens, which

arc not quite couiplete, the aperture is longer than the I'cst of the shell. The infe-

I'ior corners of the aperture near the umbilicus, where the shell is at thickest, are

rounded or cylindrical and completely hide the umbilicus, which in young specimens

is oi)en. Diamet. 20 millims., breadth at the fragmentary aperture 17 milliins., height

of the a[)erture 7 millini.

Occurs in the shale beds of Eksta at Djui)vik and in Frojcl. It is nearly related

to Bell, sphiera, but differs by having the umbilicus entirely covered by a fold of the

retlexed border of the apertui'e. The shell is moreover thicker and the direction of

the transverse striie and their angle when joining the slit band quite different.

4. Bellerophon taenia n.

Pi. Vi ligs. 22—25, pi. VII tigs. 4—5.

Shell discoid with six much compressed and thin whorls, transverse, nearly el-

liptical in tlieir section, twice as bi'oad as high, their dorsal side only a little convex?

in many nearly Hat, the lateral angles very thin and acute. All whorls are visible

on the umbilical as well as on the apical side. The only specimen which shows

some fragments of the expanded aperture makes it not clear whether there has

been an open or closed umbilicus, but it seems likely that it has been more narrow

than may be judged of by its wideness in the other samples. At the aperture, which

seems to have been quite as large as in Bell, sphajra, the shell attains its greatest

thickness and consists of several sti'ata. On other parts, where fragments of it still

are seen, it is very thin. The transverse striae of the surface are nearly straight or

only faintly curved in an angle of 68° near the slit band. This band is narrow and

only a little elevated between two sharpedged lines. Height 60 millim., breadth of

aperture 60 millim., breadtii of the last whorl near the aperture 28 millim., height 19

millim. Occurs in the lower limestone beds at Ostcrgarn and Ardre, and also on

the shore of Hammar in Krilklingbo, and in the soft gray limestone of Lindeklint and Frojel.

5. Bellerophon fastigiatus n.

PI. VI, ligs. 1—10.

Shell rather more discoid than globular, ajjcrture transverse and triangular in outline,

the base being only slightly arched. It is incomplete, the mai-gins broken off and
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fragiueiitary. Whorls live, transversf, cariiiated on the dorsal side. Umbilicus o[)en and

large with steep borders. The transversal striie of the surface crowded, joining the slit

band in an acute angle of 32°, tliey are bent outwards and backwards to the umbilicus.

In several speciruens there is an indistinct carina on both sides of the slit band and

parallel to it, placed at the point where the transverse striai are bending backwards.

The slit band is ehfvated, fiat on its top, (inely and transversally sculptured, somewhat

concave along its median line and bordered on each side by two thinedged lines.

This species makes somehow an approach to the genus Cyrtolites by its acumi-

luited dorsal side, its wide umbilicus and its laterally compressed whorls. Height 18

millim., breadth lU millim., diameter of umbilicus 4 millim., height of aperture 5

niillim.

Several specimens have been found in the shale at Djupvik in Eksta.

From the shale beds of Djupvik in Eksta some specimens of Bellerophon have

been found along with the former, the aft'inities and exterior characters of which have

been obscured through their bad conservation. But when sectioned they exhibit a pe-

culiar deviation from the other Bellerophons in being evidently asymetric or having the

whorls inclining nearer to the apical side, thus making an approach to a conical-spiral

volution. In this respect they coincide with the new genus Stachella, which Waagen

has instituted, and wliich chiefly is distinguished through its asymetric whorls. On

plate VI the ligures 11, 12 give an idea of these shells.

6. Belleroplion tubulosus n.

PI. XIX lig. 6—11.

Shell globular or splueroidal, with five whorls, thin, excepting around the umbi-

lical region. Surface ornamented with narrow, transverse stripes which meet the slit

band in an angle of 44°. They are elevated at their superior edge, the more so near

the umbilicus, where they also are more numerous. Parallel with this edge they are

linely striated. The slit band is narrow and the crescents of growth indistinct and

distantiated. The aperture is semicircular and its superior lip is slightly angular. The

lips are thin; their inferior side corners arc pi'olonged in earlike lappets, curved like

hooks inwards against the very narrow umbilical opening without closing it. During

continued growth a tubular space is thus enclosed between the outside of the inferior

borders of the aperture and tlie hooklike, lateral prolongations of tlie shell. Where

they end they are, moreover, convoluted and directed backwards from the aperture. All

around these peculiar umbilical tubes the shelly matter has been deposited to an amount,

many times surpassing the thin shell on the dorsal side. In one'specimen, fig. G, tiiere

is a trace of a dark colour band around the covered umbilicus. H. i'l mill., breadth

16 mill.

A few specimens have been obtained from the superior limestone near Wisby at

Kalens qvarn and inside that town on Kyrkberget. As to sha])e and ornamentation

this species somewhat resembles B. fasciatus, though this is more angular on the su-
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|)('rior edge u( the dorsal side and lias no tubes. As to tliese B. tubulosiis comes near

to l>. elegaiitulus wliere the enclosed spaces ai-e more nari'ovv.

7. Bellerophon squamosus n.

ri. V ligs. 17—24.

yiudl globular, somewhat compressed, the last wlioi'l much enlarged towards the

apei'ture. Whorls tour, rapidly increasing in size, ot' elliptical section, the last one

subcordate with dorsal keel. Outlines of aperture nearly circular, deepl}' indente<l in

the midst of the exterior li|;. Lateral and inferior borders smooth and gently curved.

Umbilicus (jpen and only partially concealed tlirough the inferior corners of the aper-

ture, which have grown down outside the same. The transverse lines of growth arc

imbricated and project as irregularly curved lamella', standing out much in relief with

their edges. These edges ai'e extremely thin, as may be gathered from a section drawn

figs. 23—24, pi. V, and, moreover, much irregularly grown in many curvatures. At

the base they regularly join the slit band in an angle of 58°. The interstices are finely

striated by minute ornamental lines, parallel to the lines of growth and longitudinally

grooved. The spaces between the equidistant grooves are gently arched. Where the

grooves meet the transverse lamina', they are a little indented and hence form a wavy

line. The slit band is narrow, but distinct, situated between two elevated lines, so-

mewhat sinuous and more prominent on the last whorl than elsewhere. Height 45

millim., breadth and height of aperture 38 millim.

Found in several specimens at Lutterhorn and Lansa in Faro, Sandvik at FarO-

sund and du Kyrkberget in Wisby.

8. Bellerophon Eiseni n.

PI. VI ligs. 19—21.

Shell globular with enlarged aperture, as far as visible without laterally bent

margins. Sculpture of the shell very characteristic, consisting of some eight to ten

shallow, longitudinal grooves on both sides of the slit band and parallerwith it, form-

ing, as it were, a broad median zone, occupying nearly a third of the dorsal surface.

On both sides of it there are no traces at all of any longitudinal sculpture. These

lines are crossed by fine and closely set transverse lines, which occupy the whole sur-

face and meet the slit band almost rectangularly, being only very slightly curved

towards the aperture. The umbilicus seems to have been open. The slit band which

is not well preserved has probably formed an elevated keel on the body whorl. Height

20 millim., breadth 36 millim., the umbilicus nearly 5 millim.

Only one fragmentary specimen was discovered by Dr G. Eisen in the hard cry-

stalline limestone at Wialmsudd near Farosund in the parish of Bunge.
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9. Bellerophon elegantulus n.

ri. VI ligs. 15—18.

Shell thick, globular, umbilicus closed by a convoluted thick fold of the inferior

apertural lip. A little above this fold, there is a transverse groove, partitioned ofl'

from the aperture of the shell through a new fold or process which joins the inner

surface of the aperture. Exterior surface ornamented with regularly distantiated trans-

verse lines of growth, which meet the slit band in a very acute angle of 29°, then

Spread in an arched curve towards the sides. The interstices are densely and longi-

tudinaly wrinkled, as seen in the enlarged figures, giving the surface a finely cancellated

appearance. Slit band narrow and moderately elevated with rare, crescent formed

wavelets. Height 11 millims; width of aperture 12 millim., height of the same 7

millim.

One specimen has been obtained from the middle limestone bands near Wisby.

10. Bellerophon latevittatus n.

PI. VI Hgs. 26—28, pi. VII figs. 6—8.

Shell globular, with expanded, transverse aperture. In the only specimen with

the shell preserved the height of the aperture is contained nearly four times in its

breadth. In casts of other specimens, which are almost entire, it is evident that the

exterior lip has been thin and enlarged. Some two millimeters further inside it is

provided with a thick transverse callosity or fold, which continues past the upper side

of the umbilicus, along the exterior sides of the aperture, where it disappears. This

callosity gives to the casts a strange appearance, in a certain way reminding of what

is seen in the young Goniatites. But the same kind of callosity also' occurs amongst

other Gasti'opoda as for instance Platyceras cornutum. The interior or lower lip

of the aperture seems to have been divided in two lobes, as in young specimens of

the Carboniferous Bell, decussatus from Touriiai. The umbilicus is open. The orna-

mentation of the surface consists of closely set, elevated, transverse lines, which meet the

slit band nearly rectangularly. They are closely and longitudinally wrinkled. The slit

band is relatively the largest, which any of the Gotlandic species is provided with, ex-

cepting B. gemma, being I millim. in breadth on a total diameter of the shell of

4 millim. It is elevated but flat. Height 7 millims., breadth at umbilicus 6 millim., at

the aperture 10 mm., height of a[)crture 7 mm.
Four specimens have been found in the lowest shale beds near Wisby and also

at Ostergarn.

This species comes near to Bell, latefasciatus SANnBEROER, Verstein. des Rheini-

schen Schichtensystems, pi. 22 fig. 4.
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11. Bellerophon gemma n.

PI. XIX fig. 12-14.

Shell iijlohulai-, last whorl rather rai)idly expanding, in section broadly transverse

or elliptical, inclining to crescent shape. The umbilicus is narrow and open. The

ornatnentation, which cannot be plainly seen without a strong lens, consists of a large

slit band, covered by the same sort of densely crowded lines which decorate the sides

and join the slit band in an angle of (58°. They are longitudinally streaked with

elevated wrinkles, larger towards the opening and attenuated backwards. H. 5 mm.,

breadth at the a])erture 6 mm. Only a single specimen has hitherto been found in tlie

shales of Wisby. Another specimen in good preservation from the red limestone of

Sandarfve kulle comes near to the preceding, but differs in the slit band not being

elevated, only at the same level with the other surfa(;e, and also in the ornamental

lines being more arched.

12. Bellerophon pilula n.

PI. VI figs. 29—30.

Shell globular, aperture, as far as preserved, transverse, crescent shaped, more than

four times as broad as high. Umbilicus open. Surface covered by a hue network of

minute, elevated, longitudinal and transverse lines, which enclose regular, quadratic

spaces. The slit band indistinct. Height 3 millim., breadth 2 millim.

Found ill the oldest shale at Djupvik in Eksta.

13. Bellerophon trilobatus Sowerby p. p.

PL IV iigs. 13—15.

IJcllfrophoti trilo/iatiis. 1S39. SowKUBV in Sil. Syst., 60-1. j)!. 3 lig. 1(1.

1840. D'OnHiONY II. Nat. Coplialop., iO!), pi. 7 lig. 24—27. Pi. 8 figs. 13 is also

cited, but in the eopy of the work, to which I iiavo had access tiicrc is no

|)l:itc 8. Perhaps it has never heen piililislied.

1850. D'OiUi. Prodr. I, 31.

1854. Moiuiis Cat. Brit. Foss., 288.

1855. Mac Ooy Brit. Pal. Foss., 311.

1856. Sanuberger, Verstein. des Rhein. Scliiehtcnsyst., 177. pi. 22 I'., 1— 3.

1867. Salter Silnria 3d Ed , 534, pi. 34 f. 9.

1873. Id. Catal. Cambr. Mnseuni, 97, 192.

Shell involute, with three or four broadly and tran.sversally flattened whorls,

which are elliptical in section, and their height contained nearly three times in

their breadtli. Tlie dorsal surface is divided in three different longitudinal (iclds

through two deep grooves near the sides. Tlie median field is at least of doubh^ the

size of the lateral ones. As the specimens exist only in ca.sts, there are no vestiges

of the shell itself and it is even doubtful whether it really belongs to this genus as
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never any trace of the .slit band has been found. Of the three varieties which

Sandbergek (1. c.) has described, his B. tuinidus comes most near to the Gotlandic

form. As to tlie shape it also agrees with the figure given by Sowerby in Silurian

System, although it is larger than his. The figure given by D'Ohbigny is altogether

different. Bucania trilobata Conrad ') may also belong to this species. Largest dia-

meter 18 millim., breadth of aperture 22 mm.; height of aperture 9 raillim., diameter

of umbilicus 3 mm.
It occurs in the .shales of Petesvik in Habblingbo and of Wisby and in the oolite

and sandstone of Bursvik.

Gen. CYRTOLITES Conrad.

Syiionyras. 1838. Ci/rloliles Conrad Ann. Rep. N. Y. Cal)., 118.

1838. riiragiimlilhes Conuad p. p. ibid., 119.

? 1839. Pita.roput! RAFiNRsaUE Bull. Soo. riuol. de France, vol. X, 378.

184.5. Mioroceras Hai.i, Sillim. .lourn., vol. 48, 294.

1806. Tropidisciis Meek Proceed. Chicago Acad. Sci., vol. 1, 9.

1880. Tropidodiscus Waacen (emendatio) Palaeont. Indica XIII, 131.

1882. Tropidocyclus De Koninck Ann. Soc. Gcol. de Belgique IX, 12.

Slicll discoid, laterally compressed, involute or tvith free, not co7itiguous lohorls, nin-

bilicus oiieii and. double, ajiei'ture elongate and lanceolate. A dorsal keel originates from
a sinus or slit in the superior border of the aperture and continues more or less elevated,

the intriior lip having its form moidded according to the ivhorl on irhicli it rests.

In spite of all what has been stated ^) to the contrary, there can be no doubt,

nor mistake about the type species of this genus and what its first authors meant

thereby. This type is C. ornatus, fir.st named and shortly described by Conrad in the

Anruial Report of the Geol. Survey of New York 1838 p. 118 and then again more in

full described and figured by Hall in PalEeontology of N. York vol. I p. 308 pi. 84

f. 1. There has been almost no dissension amongst the American authors as to this

genus. It is of no avail that both Conrad and Hall a few years later united with

the first species other fossils, wliich are no Gastropoda at all, being in reality Cephalo-

poda, probably Cyrtocerata. ') The fir.st described type must here, as always in similar

cases, be the guiding one, around Avhich to group related species and from which dis-

similar ones are to be discarded. The other coeval genus, Phragmolithes of Conrad,

also coincides with Cyrtolites, as has been shown by Hall in Pal. of N. York vol. I.

p. 188, and in which some lines of growth had been interpreted as septa. Dita,rop%is

of Raeinesque is a most obscure fossil, but may possibly be only a form of Cyrtolites.

Microceras Hall is doubtingly described as septate, but Meek has in Pal. of Ohio vol.

') TIai.i, Pal. N. York, vol. 2 p. 13, 93. — Planorliis trilobatus Geol. Kep. N. Y., 1838 p. 113.

-) Dk Konmnck Faunc Carbonif. II, iv, p. 203. — W'AAnEN Pal;eont. Indioa, Salt Uange Foss. p. I.'i2.

•') (!0NiiAi) .loiirnal. Acad. N. Sc. Philadelpiiia vol. 8 p. 270 (C. trcntonensis). Hai.i, Pal. of N. Y. I,

p. 188.

K. Sv. Vi't.-Akad. HnmU. lid. lil. N:o B. ] ]
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1 p. 147 shown that it in no essential characters differs from Cyrtolites. I'rojjidiscus

Meek, or TropidoJiscus as the name has been emendated by Waagen, is one of those

forms in which the whorls are more numerous and involute than the others and the

dorsal carina thin. As the name had already been preoccupied for a recent shell of

the Planorbid:i(, De Koninck has instead proposed Tropidocydits, but this as well as

the former ones must be regarded only as synonyms to Cyrtolites. Porcellia Verneuili

D'Orb., De Kon. Faune Carbonifere, II, pt IV, 288, belongs probably also to the genus

Cyrtolites.

There is some difference as to the involution and number of the whorls, and as

to the size and sculpture of the dorsal carina. But the common compressed, discoid,

shape and the form of the aperture, which as to its details is nearly alike in all, are

sufficient grounds to unite them in the same genus.

The geological range of its species is limited in Sweden to the Upper Silurian

formation of Gotland from where live species are known in the shale and sandstone

beds, and three in the superjacent limestone, one species being common to both. Abroad

Cyrtolites continued as far as now is known in both the Devonian and Carboniferous

formations. In North America several species are found already in the Lower Silurian.

Cons[)ectus of the species:

I. Whorls free or scarcely contiguous, few in number.

1. C. lamellifer n.

2. C. pharetra n.

II. Shell with contiguous whorls, numerous, disciform.

3. C. arrosus n.

4. C. oblifjuus n.

5. C. euryomphalus n.

C. C. discus n.

7. C. orbiculus n.

1. Cyrtolites lamellifer n.

PI. VI figs. 31— .38.

Shell laterally compressed, along the median line of the sides somewhat tumid

and thence elliptic in a transverse section. The surface is transversally ridged by a

succession of regularly distantiated, outstanding lamella;, wide apart at the dorsal side,

converging towards the ventral side and most of them meeting. They stand out,

slightly bent against the aperture of the shell (hgs. 84, 37), looking like hooks when

seen edgewise. They are about fifteen and represent the successive apertural borders.

They are crossed by regular, elevated longitudinal striaj nearly of equal size, separated

by interspaces of the same width. Rectangularly to them, minute threadfine ornamental

lines are running. The dorsal keel or the slit band is moderately elevated and in

direct continuation of a deep tongue shaped slit in the middle of the superior lip of

the aperture. The slit band is even and consists of small arched lines (figs. 32, 38),
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with their curves directed backwards. A great inaiiy of them are direct continualioiis

of llie lateral, projecting lamellaj, which thus run without interruption all around the

shell. The whorls are in the most perfect specimens two and a half, open, disjointed.

In some, as that delineated in figure 1^4, there is only one and u lialf whorls, the shell

resembling a Cyrtoeeras. The aperture is elliptical, acuminated towards the dorsal and

ventral sides. The middle of the inferior lip is elevated into a small, vaulted saddle.

It does not, however, repose on the back of the preceding whorl as in tlie other spe-

cies. On the ventral side of the shell quite opposite to the slit band, there is a shallow

groove running down towards the apex. Diameter of the aperture 20 millim. in the

fragment of a very large specimen. A complete specimen is 1 1. millim. at the aper-

ture, the transverse diam. of the aperture is (i millim., total length 18 millim.

This beautiful shell has been found in several specimens in the limestone beds

(b) in the neighbourhood of Wisby and towards the north as far as Likkershamn.

•2. Cyrtolites pharetra n.

PI. VI Kgs. 39—51.

Shell discoid, compressed, tumid along the middle line of the sides. The orna-

mentation consists in straight, equally distantiated sulci with blunt edges, but in an

obtuse angle, directed forwards, near the back; they give to the surface an imbricated

appearance and they converge towards the ventral side. They continue without inter-

ruption around the shell, forming at the dorsal carina a sinus backwards and down-

wards. The spaces between the sulci are smooth or slightly striated by fine, longitu-

dinal lines. There are traces of longitudinal colour bands, alternately dark and light

of unequal largeness, as represented in fig. 39. The whorls are two and a half, free

and disjointed, rapidly increasing in width (fig. 45). The dorsal carina is low, almost

vanishing near the aperture, gradually increasing in height backwards and also becom-

ing more narrow. The aperture is ovate or in some approaching to circular, its in-

terior lip reclines on the back of the nearest whorl and is, at the point of contact,

bent in a small saddle. Corresponding to this a groove runs on the outside of the shell

to the apex. The slit in the superior lip is shallow and broad. Length 15 millim.,

longest diam. of the aperture 9 millim., transverse diam. 6 millim.

Only found in the shale at Djupvik in Eksta from where several specimens are

preserved in the State Museum at Stockholm.

3. Cyrtolites arrosus n.

PI. VI ligs. .52—53.

Shell discoid, tumid, involute, whorls three and a half, rapidly increasing in

size. Surface with fine, transverse, regularly curved lamellar lines, with serrulated

edges, as shown in fig. 53. The aperture is oval, the slit seems to h«ve been deep
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and the saddle of the interior lip is large. The keel is blunt to judge by the cast

of it. Height of the shell l\3 niillini., breadth 23 milliin. Height of aperture 20 niil-

lim., breadth of same 15 millini.

Only one specimen has hitherto been found in the limestone of Martebo.

4. Cyrtolites olbliquus n.

PI. VI figs. 54—55.

Shell discoid, a little obliquely involute, terete; ornamental stride most minute,

closely set, with denticulated edges, dorsal carina blunt and narrow. Whorls three and

a half. Diameter of the fragmentary shell 3 millims. From the sandstone of Bursvik.

5. Cyrtolites euryomphalus n.

PI. VII figs. 10-15.

Shell discoid, involute, sui-face smooth, rather glossy, ornamented with regularly

distanfiated lines, elevated, giving the surface an imbricated appearance. Along the

interior edge of the wlioi'ls there runs a narrow ridge, on which the transverse lines

swell in a minute nodule. From this ridge the surface falls off abruptedly towards

the centre of the shell. The whorls are four and a half, gradually increasing in width,

contiguous. The aperture is broader tlian long, nearly pentagonal, with the dorsal ca-

rina forming a tonguelike processus from the supei'ior edge. The slit band is much

prominent, flat on its outer edge and covered with distaiitiated, ci'escent shaped lines

of growth. Diameter 5 millim., breadth of aperture 3 millim.; heiglit 2 millim.; dia-

meter of space enclosed within the interior ridge 2 millim. F>om the shale at Djup-

vik in Eksta. Some twenty specimens known. A corroded specimen has also been obtained

from the sandstone of Bursvik.

6. Cyrtolites discus n.

PI. VII tigs. 18—21.

Shell discoid or lenticular, slightly tumid, surface with linear, elevated, trans-

verse stria?, curved gently backwards on the dorsal side, regularly distantiated and hav-

ing between tliem much finer, minute lines. Whorls four, gradually increasing, the

last one partially free. Aperture triangular, lower lip nearly straight, horizontal, lateral

margins faintly curved, converging at the narrow dorsal slit. Slit band narrow, eleva-

ted, blunt, not much prominent, covered with small crescent sliaped lines of growth.

Largest diameter 7 millim., breadth 3 millim.

The original specimen, which belongs to the Museum of the Geological Survey

of Sweden, has been found in the sandstone of Bursvik. Later, another specimen has

been found in the middle limestone beds near Wisby. This is more smooth without

any smaller lines between the large transverse stria;.



KONGL. SV. VKT. AKAUEMIENS HANPLINGAK. liANI). 19. N:() 6. 85

It is (listiiiguislicd Iroiu tlie (olhjwiiig tliruLigli its t'mvcr and broader whorls,

throui;h its lower and blunt slit band and its triangular aperture.

7. Cyrtolites orbiculus n.

PI. VII tigs. 16—17.

Shell discoid, involute with uU whorls contiguous. Surface with distantiated,

threadline, elevated, transverse lines, gently curved backwards, the interstices being

smooth or indistinctly linely .striated. The whorls are live and a liall', at highest near

their inner edge, which sinks vertically to the deep suture. Aperture broadly lanceo-

late. Slit band a thin, prominent keel more elevated than in any other Gotland spe-

cies of this genus.

Largest diameter 13 millim; thickness 4 millim. at the aperture. Only one spe-

cimen has hitherto been found in the shale of DJupvik in Eksta.

Gen. TREMANOTUS Hall.

1864 'J'riiuaiiola^ Hall Extract oi' 18th Kept. St. (,'ab. N. York |). 43.

1868 Gyrolrema Barrandk, according to Bjgsby Tbes. Silur. p. 167 and also to letters from M. Bahkanue
himself.

Shell diacoid, involute, whorls tumid, visible both from the umbiiieal and apical side,

conse(jue7itii/ with lan/e, open, double umbilicus; aperture with greatly expanded and erdarged

lips, the slit very shallow, continuiny in a narrow keel, which is perforated by a number

of oval apertures. IViese have subsequently been closed with shelly matter.

This genus was founded by James Hall, as is stated by Meeiv*), in an Extract

from tlie 18th Report of Regents N. York. St. Cab. p. 43, which was issued in 1864,

but this extract was never publislied along with the rest of the 18th Report^), being

only in 1868 joined to the first edition of the 20th Report, with the date 1865 printed

on the sheet wherein the said description is contained. It seems, however, not to be

any valid grounds to follow Hall in placing it as a subgenus to Porcellia, a genus

which belongs to a much later period and has a deep slit in the exterior lip and a

slit band quite as in Pleurotomaria, but without apertures and, moreover, obliquely spi-

ral. Tremanotus is indeed quite as much difl'erent from this genus as from all other

Bellerophontidic, excepting Tubina and po.ssibly also Salpingostoma, in the presence of

the apertures on the dorsal keel. It resembles, as to the expanded aperture, some of

the species of Bucania, which genus, as it has been limited by its founder Hall in

the Pal. of N. York vol. I, contains many heterogenous forms, of which several ones

are extant only in obscure casts. Amongst other genera, Tubina Bakkande^) is related

') Meek Proc. Chicago Ac. Sc. 1865, vol. I. p. 10.

-) Issued in 1865.

^) Owen Pala;outology 1860 p. 71 lig. 71, 8 and also named thus on labels in cullections sent from I'rag.
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tliroujjfli the rows of a|)orturt's alonor the back and the sides, whieli, however, are prolonged

into curved, spine like tubes. It seems also tliat Salpingostoiua Feud. Roemeu, Leth.

Geogn., Ed. 1876, Taf. 5 tig. 12, is related through its enlarged aperture and an elon-

gated slit on the back of the last whorl. S. A. Miller in his Supplement to the Ca-

talogue of American Palaeozoic Fossils p. 3U4, says that "Tremanotus is a synonym for

Bucania. Tlie supjjosed openings on the cast represent the spines upon the back of

the anterior part of the last whorl of the shell)). Dut this cannot be the case, as the

smallest specimens already are provided with these apertures, which during the conti-

nued growth of the shcdl become hidden under the overlying whorls. There are no

signs that the borders of the apertui'es have been formed thi'ough spines or tubes ha-

ving been broken from them, they are even and smooth and resemble nothing more

than those seen in the recent Haliotis. The peculiar ornamentation of longitudinal,

coarse lines also augments the probability that both are nearly related to each other.

This must, however, be left as an open question as there are no connecting links, the

Tremanoti disappearing with the Silurian era and Haliotis at the earliest found in the

Miocene strata.

This genus first appears in the Lower Silurian strata of Gland from the Chas-

mops limestone of which island, at Boda, the Swedish State Museum possesses fragments

of a Tremanotus closely related to Tr. longitudinalis, if not identical.

In the strata of Gotland two species occur:

1. Tr. Longitudinalis with whorls of circular section;

2. Tr. compressus with whorls of elliptical section.

1. Tremanotus longitudinalis n.

PI. iJi f. :>;), 40, pi. IV f. 1—7.

Syii.: Belleroiilion dilatutns 1867. LiNUSiitoM (nuc Sow.) Noiuiiui fossil. Gotlaiidiiu p. 23. It may be that

tills species is identical with Soweuuy's B. dilatatus Sow. Sil. Syst. p.

027 pi. XII figs. 23, 24. According to M'Coys more elaborate descrip-

tion in Paheoz. Fossils ]>. 309 this species has spiral lines, but as in

neither work any mention is made of apertures on the dorsal keel, I

cannot refer ray specimens to the English ones.

Shell thin, discoid, whorls four, visible on both sides, evenly rounded, cylin-

drical and of circular outline in transvei'se section. Aperture considerably enlarged,

with anterior or outer lip turned up as seen in tig. 3 pi. IV, without any slit, only

with a shallow indenture from which a small groove continues on the inside. Where

fragments are left of the inner stratum of the shell, as at the inner lip of fig. 1 pi.

IV it is smooth with only faint stria; and the lip is so much refiexed that it covers

more than two thirds of the wliorl on which it reclines. As this interior stratum

often has been destroyed, there is on the aperture commonly only seen the impression

of the outer side. The radiating striae all arround the aperture, seen in the same

figure 1, are impressions of the exterior surface which have been uncovered. The inner-

most opening in the middle of the apertural expansion is transverse or somewhat tri-

angularly cordate, pointed towards the outer lip and broad on the opposite side. The
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outer side is ornamented by longitudinal, elevated bands, of unequal size, large and

narrow, as it were, in pairs with larger interspaces. They are not quite parallel with

the median ;ixis and spreading toward the aperture in a sort of pinnate arrangement,

new ones being intercalated from the dorsal keel. These bands are interrupted by

transverse, sinuose, sunk lines, in older and worn specimens much reminding of the

fringed sutural lines of the diaphragms of the Ammonites. As seen in figs. 4 and 6 pi.

IV these interruptions arc very evident along the transverse lines and it is indeed a

new set of longitudinal bands which starts in the front of such transversals. These

are, as may clearly be seen through fig. 39 pi. Ill, the edges of the old expanded

apertures, which in perfect and intact specimens must have projected as imbricated

lamella?, the one beyond the other, as in some of the Cyrtolites.

Along the median line of the dorsal side an elevated, narrow keel is stretching,

corresponding with the groove on the inside; at some distance from the superior margin

of the outer lip there is a row of elongated, elliptical apertures with elevated borders.

These apertures continue for a while open and become further down on the spire closed

with shelly matter as in Haliotis.

Longitudinal axis of aperture 94 millim., transverse diam. of same 95 millim.,

diameter of last whorl near the aperture 31 millim. Distance from the edge of the

outer lip to the opposite end of the whorl 115 millim.

This, one of the largest of our Silurian shells, has been found in many places on

Gotland. In the oldest shale beds from Halls huk, along the shores north and south

of Wisby, in the shale of Djupvik in Eksta, Petesvik in Habblingbo and further inland

in the shales of Wisne mj-r in Fardhera, and also in the sandstone of Bursvik. The

superjacent limestone and oolite beds also contain it. It has been found in these

beds at the canal near Westoos in Hall, in Martebo, around Wisby, in a section near

Stjernarfve in Eksta, in the limestone near Lau church and the oolite of Bursvik. From
the uppermost limestone strata it has been obtained at Lutterliorn in Faro, Martebo,

Kiilens qvarn near Wisby, the upper limestone of Slite, Wialmsudd at Farosund and at

FrOjelklint. It occurs almost always in casts, only a few specimens having been found

with the shell, which is very thin.

Among nearly related species Treman. trigonostoma Hall and WniTFiELO Geol.

Surv. Ohio, vol. II p. 146, pi. VIII f. 5 resembles Tr. longitudinalis in a higli degree.

2. Tremanotus compressus n.

PI. IV figs. 8— 12.

Shell discoid, involute, whorls five, transverse with the lateral diameter largest.

In a section the whorls are of an elliptical outline. In tlie nuclei, which have been

found, nothing is left of the expanded aperture. Tiu-re arc faint traces of longitudi-

nal lines. Th(! apertures on the dorsal keel are smaller, tnore regidar and closer set

than in the preceding species, elliptical or ovate. Largest diameter 34 millim. Breadth
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of largest whorl ut the aperture 32 milliin. Height of the same 18 millirn. Occurs

in the limestone beds of Ostergarn, but only as nuclei, also at Haminaren in Kraklingbo.

Amongst formerly known species, Bellerophon Aymestrensis Sow. Sil. syst. p.

61t), pi. 6 fig. 12 seems to be nearest related to this species, but there are no apertures

on its back, as far as the evidence goes.

Fam. VI. PLEUROTOMATJID^ D'Orbigny.

Since Dall in the Bulletin of the Museum of Comparative Zoology, vol. IX, M 2

(1881) p. 77 and following, made known the results of his researches on the structure of

the animals of two different species of Pleurotomaria, dredged up from the depths of

the Mexican Gulf there are more valid grounds than before to attribute to the members

of that large genus an independent position in a family of their own. Scissurella which

had long been considered as the only living representative of the Pleurotomarida?,

must henceforth be separated from them and receive its place with the Trochidaj, while

Pleurotomaria, according to Dall »stands nearest the Trochida?, with features recalling

the Haliotidaj)'. This same opinion had indeed also been pronounced by some other

zoologists previous to Dall's researches on the animals themselves, as by Claus, though

he includes Scissurella in this group.

It is, however, very difficult, on various grounds, to draw the exact limits in

respect to several of the palajozoic forms and to tell with certainty, which are belon-

ging to this family and which are not. It must be borne in mind that there are se-

veral shells, besides the Pleurotomarite and belonging to quite different families, which

are provided with a slit in the exterior lip and a slit band, as nearly as possible re-

sembling that of Pleurotomaria. Scissurella, for inst., is provided with a similar band

and also Enuir<rinula, in both of which the organization of the animals is different from

that of Pleurotomaria. In the Bellerophontida; there also occurs a slit band, which in

many of them, though not in all species, is formed upon the same plan as in Pleuro-

tomaria.

The peculiarity in the structure of the body, which has caused the deep slit,

may, no doubt, be shared by several other Gastropoda, else dissimilar, but in them

originating only a shallow notch, as sometimes, not typical, in cei'tain specimens of

Platyceras or typical in all species of several genera, as in the next family, the Euom-

phalida? or in the large genus Pleurotoma or in Siliquaria. In none of these, however,

the peculiar slit band is marked by distinct crescent-formed lines of growth or la-

mella;, sometimes attaining an enormous development and enclosed within two or even

more distinct elevated lines or lamella;.

The nacreous shell of the true Pleurotomaria; is still preserved in a great ma-

jority of the Silurian species whicli are described further on. There must rest some

doubt concerning those, in which the nacre is not left behind, but which else in all

details are like tlic; Pleurotomarida^ and which, provisionally nt lenst, may be included

in this family.
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According to the definition tirst given by De France all those pala'ozoic species,

which have the characteristic, broad slit which by and by during continued growth is

filled up and changed into the equally characteristic slit band, are numbered amongst
them. This family is thus made to contain the following eight palaeozoic genera, viz.

Pleurotomaria, Murchisonia, Odontomaria, Brilonella, Porcellia, Catantostomn, Polytre-

maria and Trochotomaria. Of tlu-se only two, Pleurotomaria and Murchisonia, are re-

presented tlirough si)ecies in the Silurian formation of Gotland, but in such a large

number that they make up nearly a third of the whole fauna of Gastropoda,

TIu! limits between this family and the following, that of the Euoinplialida"!,

are somewhat obscured through such forms as Pleuronotus (Euoniph.) Decewi, in which

there is an approach to the formation of a complete slit band, in connection with a

general form of the shell as in Euomphalus. It is although questionable whether one

of the specimens') figured by James Hall and in which the slit band is most promi-

nent really belongs to the same species or to Euomphalus at all.

There are also some shells which have been placed in this family, though the)'

sometimes exhibit a change of a regular and distinct slit band into the simple, notched,

angulate rib, such as is characteristic of the Euomphali. Pleurotom. planorbis His.

for instance thus forms in a certain degree a connecting link between both families.

But in consequence of such structural variations some confusion has been unavoidable

and some uncertainty ensued which genera are fo belong to this or the following fa-

mily. Moreover, genera, which do not at all sht)w the charatiteristic features, have

been placed amongst the Pleurotomaridte, and, again, others, which of necessity must
be luiinbered with them have been excluded. An attempt to clear up this somehow
is made further down, when the respective genera are treated.

Gen. PLEUROTOMARIA l)i. France.

1810? Hercnles Montfort p. p. Oonchyl. System. II, 274.

1810 Anatomns Monti', p. p. ibid. 278.

1821 Plfiirotomririn De France in Fkrussac Tableaux Svstt-matii|iies, p. XXXIV.
1823 Snissurdla D'Orbiony p. p. M6m. Soo. H. N. Par." vol. 1, .340.

182.5 Pleurotnmarium Bi.AiNvn.i.E Malaoologie, 429.

1837 Inarhus His. p. p. Lath. Suec, 37.

1837 Pti/chompfialiis L. Aoassiz (iross-Britaniiiens Mineral. Cnnolr. 23, 222.

1842 St'alitef: Oonrah p. p. in Kmmon's Oeol. Kept. 312.

1847 Rhaphistoina IIali. Pal. N.-York 1, 28.

18.59 lli'licotoiiia Salter Figures and De.ieript. of Canadian Orffauic Remains, Dec. I, 10.

187ri Enomphnlopteru.i Ferd. IJoemek Letli. Oeogn. Ed. 4. l:e Tlieil, Taf. 14 tig. 9.

1883 riosselctia Df. Koninck Faune Carlionif. Relg. II, pt. 4, 28.

1883 Aijnenia li). Ibid. 99.

1883 LucieUa Id. Ibid. 107.

1883 Monrlonialv. Ibid. 24.').

SIipII of imryinfi ftlidpe, trnchiform , turhinnlcd, di^roul or (/lohnlrir. n-ifJi a hroail

onf/nlar shf ni'itr ike middle of f/ir r.rlcrior liji, covliviii'tl oii flu' irhorh lii/ a Imnd^ ir/iicJi

is bordered, hy one or l>ro elfvated lines on eae/t side and toirards vliich the trans-

') Pal. of N.-Yovk, vol. V, pt. II, pi. 29 Hg. 7.

K. Vet. Akail. Haudl. B,and 19. N:o li. 12
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uerse striai of the upper and loirrr moiety of the whorls converge in direction backvmrds.

In most well, preserved specimens the shell is nacreous. In some species there is a tendency

to fill up the apex of the shell with solid calcareous matter or even to jyartition off the

apex by imperforated tabuUv or diaphr<i</ms.

Rich as this genus is in a great number of variously formed' species, ranging

in time from the basis of the Lower Silurians through all the Palaeozoic formations

with well nigh 500 species, it is conceivable, that many attempts have been made to

divide and subdivide it in generic groups of a second order or even only in divisions

of wider or uu)re narrow circumscription. Before attempting to make any such divi-

sions for the Gotlandic species, it may be convenient to take a review of older grou-

pings or of genera which may be considered as synonymic.

As to the claims of De France as the tirst author of Pleurotomaria, it cannot

any longer, as Dat.l thinks, be doubted that De France really must be regarded as

the author and l)y almost unanimous consent also has been acknowledged as such.

Dall again (Preliminary Kept, on the Mollusca, Bullet. Mus. Comp. Zool. Vol. IX n:o 2

p. 78) considers, that Sowerby who was the first to publish its characters, is the real

author and that his name has to replace that of De France. But the case stands as

follows. The name Pleurotomaria is printed for the first time in Fehussac's Tableaux

Systematiques '), earlier than June 1821 and in December the same year it was characteri-

zed by Sowerby in his Mineral Conchology vol. Ill p. 139, pi. 278. In 1823 Ferussac

in a Note to the Memoir of D'Orbigny on Scissurella in the "Memoires de la vSoc. d'Hist.

Nat. de Paris», vol. I p. 340, says on Pleurotomaria that nee genre est connu depuis

longteraps des Naturalistes de Paris et son nom est deja imprime dans plusieurs ouvrages».

He does not name any body else but De France as the author. Moreover, James

Sowerby himself before 1S25, when the last pages of his »Genera of Recent and Fossil

Shells)) were published, in the descriptive letterpress to pi. 205, where Pleurotomaria

is figured, expressly states that he considered De France as the author, in saying "the

Pleurotomaria of De France», never mentioning himself as the author or making any

claims as such and (^ven not referring to his own previous description in the Mineral

Conchology.

Prominent amongst the synonymic genera is Ptychomphalus L. Aoarsiz founded

on a shell from the Mountain Limestone, Helicina compressa Sow. It should deviate

from the othei's in the possession of a callosity on the umbilical centre. But De

KoNiNCK in his last work on the Carboniferous Fauna of Ikdgium includes in Ptychom-

phalus the majority of the Belgian Pleurotomaria? of that ])eriod, 59 species, and does

not accept the genus Pleurotomaria at all, on the ground that the first species de-

scribed by De France have a wide umbilicus. Now the absence or presence of an

umbilicus cannot, as Deshayes ^) long ago has remarked, have any influence on the

') Tableaux Syst(';matiques des Aiiimnux Mollu3(|Ucs classes on families natuiclles, p. XXXIV. The second

part of tliis work, uTai)lcau Systcmnti(jue de la I'^amille des Ijiniaees" l)(;ars on its title pa{;e tlie date

».Inin IS:21)). The preeedinf; pajjes i— xlvij, where Pleurotomaria is catalogued, are, eonsequeutly,

still older.

) Journal de (Jcnchyliolof^ir I p. 209.
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creation ot now <feiiera, when it is known iiow this character varies in one and the

same species and that, nioreover, a single character seldom is so important us to

distinguish a genus. Amongst the species of Ptychomphalus, established by Dk Koninck

there are several without any callosity at all, and also others Avhere a narrow umbili-

cus is seen. Of the other new genera, ranked by De Koninck with the Pleurotomaridie,

such genera as Baylea, Worthenia, Rhineoderma do not show the least trace of any

slit band to judge from the figures, the descriptions and in some instances by such

specimens of them as I have seen. The genus Agnesia again seems to have been

founded only on the distinction of its being sinistral, but as it in other details agrees

with Pleurotomaria and sinistral as well as dextral specimens occur within the same

species of Pleurotomaria, as, for inst., PI. decussata Sandbergek (Versteiner. d. Khei-

nischen Schichtensystems p. 197, tab. 24 f. 2), there seems not to be valid grounds

to create a new genus out of it. The same may bo said in reference to Gosseletia ^),

Mourlonia and Luciella as none of them has such prominent or permanent characters

as to entitle them to any generic distinction from Pleurotomaria.

Feed. Roemer's Euomphalopterus, however aberrant, is nothing but an extreme

form of Pleurotomaria, as will be shown further down. The extraordinary develop-

ment of the slit band is shared by some species which have hitherto been placed

within the incongruous genus Eccyliomphalus, as for inst. Ecc. alatus Fekd. Roemek-

His Odontomaria, Leth. geogn. 4:th Ed. 1 Th. Taf. 29 iig. lU, of which he sa3's that

it »begreift gewisserraassen abgerollte Pleurotomarien«, is, as it, however, must be

conceded, more straight than any other. As further instances of such Pleurotoraarida'

may also be cited Pleurotomaria centrifuga F. Ad. Roemek, Verstein. des Harzgebirges

p. 22, Taf. VII fig. 11^). But, as Feud. Roemer himself long ago remarked*), the forma-

tion of scalarid shells can only have a subordinate value as a generic characteristic,

as there are involute or evolute specimens belonging to the same species as we shall

see in the description of Pleurotomaria qualteriata. The same peculiarity in the

growth of the shell occurs also, as is already shown, in Platyceras and even in Euom-
phalus, without there being any grounds to ascribe to it specific, so much the lesi^

any generic value.

The genera Scalites, Rliaphistoma and Helicotoma are founded chiefly on American

fossils and belong to the group of PL qualteriata, having the whorls on the apical

side more or less fiat and even; tlie slit band situated on the acute outstandinj; anirle.

which is formed where the apical and the umbilical sides meet. Most authors seem

now to agree that all are identical and coincide with Pleurotomaria.

') This name has alreaciv been employed by Cn. Barrois in 18)^1 for a laniellibraiifhialc ; Ann. Soc. (SOol.

ilu Nord, VIII, p. 176.
'-) rieurotomaria extensa Heiuenuain Graptolithfuhiende Diliiv. p. 18, Taf. 1 I'. 10 (= Bellcrophon cvo-

lutus Haupt Taf. Ill f. 13) is perhaps only an Euoinphalus.
') Lethita geognostica, Ed. 3, vol. I, p. 455. »Es kann jedoch Jcncr Uinstand \mi1i1 kanm zur Aufstfllirnij

eincr cigenen Ciattung guniigen, da schr vcrschiedenc Giistcropodcn-Gattungrn (z. B. anch Helix) (Ihilii

Unigsinge regelmassig veibundcn siud, ausiiahnisweise zuwuilun in Folgi; noch nicht niihcr crforschtcr

Einwirkungen frei wcrlcn. In keincm Fallc diiifcn solchc Arten von K\ioni])halns gL-ticnnl wcrdcn,

bei welchen jene Trenuuug dur Umgilngc nicht stcts, sondern nur vorherrscheiid sich liudet.»
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Besides the above eiiuiuei'ated genera, wliieli have been exelusively, or abnost

so, instituted foi" the reception of species ot Pleiirotouiaria, oilier genera, which have

nothing in coiiiuion vvitli that genus, shelter a few true Pleurotouiariie, but have not

been phiced in the bst of synonyms, as their authors did not intend them for I'leuro-

tomaria;. So, for inst. Pleurotomaria eUiptica His. has been by De Koninck included

in the Trochoid genus Fleniingia, established by him, but such instances are mentioned

further down in the descriptions and synonyms of the species.

It must be conceded tliat the limits between this genus and Murchisonia are very

difMcult to draw, a wide field being given to arbitrary individual opinions through tiie

vagueness attributed to the chief character of Murchisonia, viz. the length of its spire.

It may, nevertheless be practically useful to distinguish such Pleurotomariiu, which have

a long, slender spire of more than six, beadlike whorls (— Hormotoma Salter) as

Murchisonia. In them the nacreous nature of the shell is not so evident as in Pleuro-

totnaria proper. The nature of the Plcurotomarian shell as nacreous has been much

contested, but it admits of no doubt through several Gotlandic specimens, which still

retain the pearly coating interiorly.

The character of the slit in the Silurian species is rather deviating from what

commonly is represented as its form in secondary and more recent formations. The

lips are in these straight cut and the borders of the slit parallel, but in the Silurian

ones the slit forms an acute angle and the borders are diverging. In some the slit is

linear, as in Peurotom. a-quilatera. As to the slit band, one of the most characteri-

stic features in this genus, it deserves more than a passing attention. It is in almost

all instances hemmed in by at least two, parallel, elevated lines, one to each side, al-

ways distinct. The band itself is of a varying breadth, linear as in Pleur. gradata, pi.

VII, tig. "26, or large, relatively, as in Pleurotomaria exquisita, pi. XI lig. 3. The usual

ornamentation consists in crescent-formed lines of growth, pi. IX, ligs. 2, 4, 6, 15 etc.,

with tlie concavity towards the aperture. These crescents are sometimes crossed by

longitudinal lines as in PI- clanstrata pi. VII f. 31, 34, PL glandiformis, PI. biformis,

pi. VII f. 42 or by a longitudinal ridge as in a whole group of Pleurotomaria with

PI. bicincta pi. VIII figs. 19, 21, 22, 23 as their type. In PI. limata, i)l. X ligs. 14—
l(j, the lamellae of growth have a most extraordinary appearance being thin, prominent,

bent forward, imbricated and in their midst divided through an ovate indenture. The

bordering lines are either very low, of middling size or developed to an enormous

length as lamellae. There can be discerned certain gradations, by which the extreuje

development in PI. alata is connected with the others. In PI. claustrata, pi. VII

f. 32, both the bordei'ing lines project so much as to transform the slit band into a

deep groove around the shell. In PL limata, pi. X lig. 8, 14, they stand forth and

form a sharj) keel around the shell. A magnified section of it is represented in pi. X
fig. 14, being included in soft limestone, whereby the most delicate parts are preserved.

The cusps inside are sections of the crcscentic lamelhe of growth being cut obliquely.

In 1)1. X fig. 17 a cloven, aliform slit band is figured. The moieties of two lamelhe are

seen in their length from the broad, scooped out basis to the pointed apex. In pi.

X figs. 27, 31, 37, details are given of the slit band of PL alata showing it, in fig. 27
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(iiat. size and iiiaguilied) suctioned transversally and the laiuelUe ot growth as in the

former species, riblike with smooth interstices, directed obliquely outward, towards the

aperture of the shell. In i'ig. oO the slit band is sectioned along its wIkjIc breadth in

a line from the whorl outwards, intersecting some ten lamella; of growth obliquely.

Section tig. 31 is taken parallel to the exterior border, showing the apices of eleven of

the elongated crescentshaped lines of growth. The same large development also obtains

in some other species which form the division »Alatie» and of which several instances

are given on plate XI. This extraordinary increase of the slit band might at the first

look be regarded as a derived feature that attained such dimensions in the Upper

Silurian times. But on finding shells as low down in the series as in the Lower

Gray Orthoceratite limestone with a quite identical slit band one might as well ask

whether there not has been a regress from the development of tliis band to what we

find prevailing in a reduced shape during later geological periods- As we are not in

possession of materials ample enough from still older strata, we are not able fairly to

build any conclusion on this point. The aliform slit band is easily distinguished from

other lamellar ex[iansioiis, such as are found in some Trochi and others, by a section,

through which the interior compartments become visible, whereas in the latter shells

the interior is compact.

The character of the slit band varies in the selfsame specimen of some species,

as for instance in PI. elliptica and it changes its nature and shape during continued

growth quite as is the case with the Bellerophons.

Another peculiarity amongst some of the Pleurotomaria3 is that the apex has been

either filled up with a solid mass of calcareous matter or has been subdivided in se-

veral small compartments through im])erforated diaphragms or tabuku. This peculiarity

they share with Murchisonia, Loxonema and Euomphalus, amongst which it is common.

At the same time this tendency is often accompanied by the formation of a scalarid

shell.

Species of Pleurotomaria are already found in the Lower Red Orthoceratite lime-

stone of Sweden, beginning with Pleurotomaria qualteriata. Pleurotomaria elliptica

HisiNGEK also is found in the Upper Gray Orthoceratite Limestone of Sweden. But it

was in the Upper Silurian seas, in the strata, which now make up the chief mass of

Gotland that this genus attained a considerable development in no less than 39 species

and varieties of changing aspect and ornamentation. These species may most con-

veniently be subdivided in groups, according to their agreement as to the chief cha-

racteristic, the slit band, along with which feature several peculiarities follow in the

general form of the shell, its ornamentation, the position of the band on the whorls

etc. I propose then to range the Gotlandic species in the following grou|)S taking the

form and ornamentation of the slit band as the principal ground of division.

I. MULTICARINAT.^. Slit band accompanied on each side by one or two lines,

crescents crossed by several longitudinal lines.

1. PI. scutulata n.

2. PI. gradata n.
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3. I'l. Liiituu'ssoiii II.

4. I'l. voluta 11.

5. PI. claiistriita ii.

6. IM. gUiiidiforiuis ii.

7. PI. bifonuis.

8. PI. latezonata.

9. PI. Hindei n.

10. PI. Holini n.

11. PI. Wisbyensis.

II. CRISPS. Slit band with distiiiitiutcd, sliar])edged, regular crescents and smooth

interstices. Shell ornamented by many keels.

12. PI. Lloydii Sow.

13. PI. dolium n.

14. PI. laqueata n.

15. PI. tubiilosa n.

III. FASTIGIAT.ffi. Slit band I'orming a blunt, elevated ridge, crescents flat, ol)lique,

densely packed; shell finely striated transversally.

16. PI. robusta n.

17. PI. la'vissima n.

18. PI. elliptica His.

19. PI. bicincta Hall.

20. PI. qualteriata Sciiloth.

IV. SIMPLICES. Slit band narrow, plain, with small, regular crescents, shell sur-

face simply, transversally striated.

21. PI. valida n.

22. PI. Othemensis n.

23. PI. comata n.

24. PI. asquilatera Waiilenbeug.

V. INOIS.^. Slit band with large, lamellar crescents which are divided in their

middle. Shell richly ornamented.

25. PI. labrosa Hall.

26. PI. limata nom. nov.

VI. ALAT^. Slit band forming a large, thinedged keel all around the shell, both the

bordering lines of the slit band being widened and having develo])ed into thin

lamelke, which have coalesced with their edges enclosing the crescents of growth.

27. PI. replicata n.

28. PI. alata Wahlenbekg.

29. PI. alata, var. subcarinata n.

30. PI. alata, var. opposita n.
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31. PI. prsetexta ii.

32. PI. togata n.

33. PI. frenata n.

34. PI. undulans n.

35. PI. Marklini n.

36. PI. cirrhosa n.

VII. PLANORBIFORMES. Shell discoid, .slit, band situated on the apieal .side near

the suture, narrow, mucli variable to its seulpture. Sciiizostonia P)K(inn |). p.

37. PI. planorbis Hi.s.

38. PI. helicina n.

VIII. NATICOIDE^. Shell globose, slit band larger than in an) other division, at a

level with the other surface, ornamentation of the shell of microscopic, oblique

lines, also crossing the slit band. Onl}' one species known.

39. PI. exqui.sita n.

Uivisio I. MULTICARINAT^.

1. Pleurotomaria scutulata n.

PI. VII, figs. 23—25, 28, 29, .30.

Shell conical, turbinated, whorls eight and a half, globose or rounded, separated

from each other through a deep suture, spire acuminate. Slit band situated exactly on

the middle line of the free body whorl and close to the suture on the superior, visible

part of the other whorls. It is narrow, somewhat concave and with dense, regularly

curved crescents and one or two faint longitudinal lines crossing them. The enclosing

lines are sharpedged. The slit band is on both sides environed by a belt of different

ornamentation than the other surface and this belt is enclosed by one prominent line

on each side. Within this area there are fine longitudinal and transverse lines cros-

sing and above the uppermost line there is also a broad space equally ornamented. This

median belt with its central slit band projects as a ridge all around the shell (fig. 25).

On each side of the belt there is a longitudinal slight concavity. The ornamentation

of the other surface consists of fine cross lines of equal size, forming nodules where

they meet and enclosing small squares and rhombs. The aperture is large and nearly

ovate. The columellar lip is reflexed and bent a little round the umbilicus, which is

large and funnelshaped.

Height 20 millim., breadth 17 railliin. Aperture 11 niillim. in height, breadth 9

millim. Apical angle 80°.

This elegant shell occurs in the limestone of Samsugn in Othem, nt Stor Wedc
in Follingbo ajul at Kyrkberget in Wisby. There is some variability in its shape, with

more slender spire (angle 55°) from Follingbo or quite the reverse, 85°, depressed, as

those from Samsujrn.
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2. Pleurotomaria gradata n.

PI. VII ligs. 26—27.

Shell (•(iiiical, trocliit'onn, si^ire hliint, broad, wliorls eight with regularly straight,

sloping sides of faint convexity, ahruptedly bent along the superior suture through

the vertical and almost even zone around the slit band. This band is central on the body

whorl and remarkable as being one of tlie narrowest amongst all the Silurian Pleuro-

toinariaj and periia])s amongst all known. It is reduced to a narrow fissure, a mere frac-

tion of a millimetre and thin as a knife edge. It continues open a long way round

the body whorl and the next, and then at last is tilled up. But owing to its narrow-

ness it is impossible to discern any crescents on it. Like the related, preceding one,

the slit band is enclosed within a separate zone, differently ornam(;nted from the other

surface and bordered by a narrow line on each side. In this median held there are

onl)7 transverse lines crossed by a few, obscure, longitudinal ones. On some distance

a blunt ridire is runniu": on each side. The ornamentation of the whorls consists of

somewhat distantiated, transverse lines, connected by more narrow spiral ones and

parallel to the slit band; in the interstices microsr-opieally minute transverse lines an? seen.

The belt around the slit band does not form any prominent ridge as in the former

species, but rather a somewhat concave or straight facet on the whorl. The suture is

shallow. The aperture is rather more broad than high, its columellar lip is strongly

reflexed around the open umbilicus.

Height 22 millim., breadth 20 millim. Apical angle ()9°. Another specimen has

24 millim. in height and 23 mill, in breadth. Found in numerous specimens in the

limestone of Sandarfve kiille and also in the gray limestone of Linde kulle.

Oehlert has described a PI. Virensis from the Lower Devonian of France, and

this comes near to our species through its ornamentation and the slit band, though

its spire is lower.

3. Pleurotomaria Linnarssoni n.

PL XX fij?. 21—24.

Shell small, discoid, s\n\•^\ moderately prominent, wliorls six, increasing in size

slowly and proportionately. They arc adorned with a delicate network, on the apical

side consistinc of intercrossinir stria' of which the transverse ones are directed back-

wards in an acute angle against the slit band. At the intcsrcrossing of these lines

small nodules are formed giving the surface a prickly appearance, with small pits in

the interstices. The slit band is placed below a narrow keel which divides the shell

exactly in two halves. It is exceedingly narrow and accompanied on both sides by

longitudinal lines, which are more ])rominent than th<' others. On the umbilical side

the whorls are more ventricose than on the opposite and also similarly ornamented.

The aperture is circular and the umbilicus isjarge and open. H. 4 mill., br. 8 mill.
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A dozen specimens have been found in the red limestone of Sandarfve kulle

und a few also in Linde kliiit. Through its ornamentation and ils slit hand it is nearest

allied to PI. 'Tadata from the same localities.

4. Pleurotomaria voluta n.

PI. XIX lijr. 25—29.

Shell discoid, tumid, with slifjfhtly prominent spire. Whorls eight, of regular

increase. The shell is on both the apical and umbilical side decorated with sharp,

sigmoid transverse lines curved towards the aperture near the suture and backwards

near the slit band. They are crossed by liner, longitudirud lines, forming minute tu-

bercles where they meet. The section of the whorls is nearly ovate, high, arched

above, flattened below. The belt of the slit band is situated much beneath tlie middle

line of the body whorl and divides the flattened surface of the shell from the more

tumid. It is relatively large and is crossed by some longitudinal lines. The slit band

itself cannot be discerned through the bad preservation of exactly this part.

Through its general form and as far as can be judged in the conformation of

the zone of the slit band this species comes near to the preceding, from which it,

however, is sufiiciently, distinct by its greater tumidity, its ornamentation nnd wider

umbilicus. Height 4 mill., br. U mill., diameter of umbilicus G mill.

Two specimens have been found in the red and gray limestone beds of Sand-

arfve kulle.

5. Pleurotomaria claustrata n.

PI. VII f. 31—36.

Shell conical, trochoid, whorls seven or eight, gently convex, forming an acute

angle at the oblique slit band, which is placed somewhat above the median line of tiie

whorls. Its surface is almost flat, sloping inward, towards the columellar axis of the

shell, larger than in any other species of its group, bordered by two outstanding la-

mellar edges, as seen in sections, fig. 32 and 3(5. The crescents are large, distantiated

and intersected by at least ten longitudinal lines. On the surface of the shell there

are fine, transverse, backwards directed stria;, with interstices nearly five times as large

as them, and partitioned off b^^ small stria3, distantiated, parallel with the slit band,

causing a likeness with a ladder, as they are enclosed within their interstices and not

connected with each other in continuous longitudinal lines. If seen Avith a lens they,

at least in some parts of the shell, continue uninterrupted over the transverse lines,

fig. 3.5. The aperture is transverse, the columellar lip reflexed around the mirrow,

but open and funnel shaped umbilicus.

Height 15 millini., br. 18 millim. Apical angle 8.5°. Specimens have been found

at Likkershamn, Samsugn, FoHingbo, Kyrkberget in Wisby and SniVckgardet near that town.

K. Vot. Akn.l. Ilauill. Raud 19 K:n l. 13
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6. Pleurotomaria glandiformis n.

PI. VII fig. 37—38.

Shell elon<i;ak'clly conical, turbinated, with seven convex whorls. The slit band

is placed a little above the middle line of the body whorl, relatively more narrow than

in the preceding species or nearly half that size. In the other whorls it is situated a

little below the supei'ior suture. The bordering lines are not so prominent as in the

preceding. The crescents are nearly alike, distantiated, regular, crossed by two or three

longitudinal lines. The surface on both sides of the band has a regular, cancellated or-

namentation by equal sized lines, which at their crossing point form a little, elevated

nodule. Suture deep. Aperture elongate, higher than broad, umbilicus narrow, but

open.

Height 19 mill., breadth 1.5 mill. Aperture in height 8 mill., br. 7 millim. Api-

cal angle .56°.

It has been found in many specimens in the red limestone of Sandarfve kuUe,

a few in the gray limestone and also in the neighbouring Linde klint.

This species is very nearly related to the preceding one, having the slit band

formed on almost the same type, but it differs through the ornainentation of the sur-

face where small nodules are formed at the crossing point, as well as in the shape of

the shell and the whorls, which are angular in the former and evenly rounded in this

species.

7. Pleurotomaria Ibiformis n.

PI. VII fig. 39—42.

Shell broadly conical, turbinatecl, with seven tumid whorls, four times as broad as

high and having the slit band a little below the middle line of the bodj- whorl and

midway between the upper suture and the median, transverse line of the other whorls. It is

much concave, forming a shallow groove around the shell, with sharp, elevated borders

on both sides. The crescents are fine, narrow, densely packed, more curved than in

the others and crossed by numerous, equally fine, longitudinal streaks. As seen by the

tig. 42 the ornamentation is widely dissimilar above and beneath the slit band, being

imbricate and crossbarred above, and with two different sets of strias below: one con-

sisting of coarse, irregular and distantiated transverse wrinkles, in their direction corres-

ponding with those above the band, though meeting the slit band in a more acute

angle, the other crossing these obliquely, nearly parallel with the slit band. They are

microscopically minute and remind of those which cover the whole shell of Pleurot.

exquisita. There is besides on the whorls an obtuse ridge beneath the slit band, parallel

with it and close above the suture the whorl ends in a somewhat nodular ridge or

string. The aperture is nearly circular. The umbilicus is narrow and open, on its distal

side enclosed by a low ridge, which emanates from the back of the columellar lip, on

its proximal side it is hemmed in by the basis of this lip, which is enlargened as a

broad lamella and nearly hides the umbilicus, when seen from above.
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Height 23 inilliiu., br. 20 millim. The apertui'e has in height 13 inilliiii., in

breadth 10 mill. Apical angle 69°. A specimen from Wisby is 29 millim. high and

at largest 25 mill. Apical angle 71°.

This species has been found in six specimens in the shale at Djupvik in Eksta

and in fifteen specimens in the same sluilc bed near Wisby; from the later locality

nuclei mostly have been collected. A single specimen from the middle limestone stra-

tum near Wisby belongs probably also to this species, as well as two badly preserved

specimens from K&lens (^varn, north of Wisby.

8. Pleurotomaria latezonata n. ')

PI. X tig. 1.

Shell conical, turbinated, with five tumid whorls and fragments of the sixth or the

body whorl. Slit band situated on the middle of the free whorl or near the superior

suture in the lower ones. In its ornamentation it resembles much that of the prece-

ding species, but it is not so much concave or scooped out, the crescents are not so

much curved, rather thicker or coarser. The ornamentation below this band consists

in crossbarred striai, with a few larger, longitudinal ribs. The suture is deep. The
shape of the aperture and the umbilicus cannot be ascertained as the shell is broken

in those parts.

Height 7 millim., breadth 6 millim. Apical angle 77°. Only one specimen has

been found in the middle limestone of Wisby (b).

It comes near to the preceding species through its slit band, but the shape and

ornamentation of the whorls differ, being in this species thrice as broad as high and

in the former nearly four times as broad as high.

9. Pleurotomaria Hindei n.

PI. XIX f. 15—16.

Shell turbinated with seven tumid, transverse whorls, of which the body whorl is

more than double the size of the others and nearly double as broad as high. The slit

band, which is situated a little below the median line of the body whorl and near the

upper suture in the other whorls, is broad, with thick, projecting margins and covered

with regularly curved crescents of growth. There are some faint traces of longitudinal

lines crossing them. The surface below the slit band is evenly rounded, nearly flatte-

ned out. There are minute, longitudinal, as well as transverse stria; of equal size

forming regular squares and at their meeting point there seems to have been a small

gibbosity, causing a prickly surface. The umbilical surface is corroded, but, as discer-

nible on some patches, has had the same sculpture. The aperture is nearly circular,

the outer lip thin, the inner one reflexed as to form a little tube along the narrow

umbilicus and broadly enlarged at its basis. H. 15 mill., br. 13 mill.

') I was not aware that a Pluurot. latifasoiata Mac Coy already existed, when I had named this species

PI. latefaseiata on page 18.
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A single spociiucn t'ouml in the liiuesiuiic at Sauisugn in Othc-ni. Tlie t'onn of

(lie slit bantl and the stuilptnre of tlie surface unite it with (lie ))Multicariiiutiu» and

especially with I'l. scutulata from which it is distinguished through the dift'erent slit

band.

10. Pleurotomaria Holmi n.

PI. XIX fig. 18—20.

Shell conical, turbinated with seven vcntricose whorls, body whorl of the same

size as tiie others taken together, all nearly thrice as broad as high. The slit band

is situated u little below the median line of the body whorl and exactly on the me-

dian line of the otiier whorls. It is large, projecting, with convex surface. As far as

can be made out on the much corroded band, the crescents are regular and distan-

tiated. The oriuimentation on both sides consists in thin, exert, transverse and longi-

tudinal lines, closely set, forming a dense network witli indistinct nodules at the cros-

sing point. The transverse lines have a sigmoid direction and are regularly curved

backwards close to the slit band. Below the slit band there is a sharpcdged ridge

near the suture and above that band a slight bulging out of the surface as a callosity

is seen in some specimens. The aperture is circular, and the umbilicus is narrow. H. 15

mill., br. \2 mill.

A few specimens have been found in the middle limestone near Wisby. From

the limestone at Slite a small shell (PI. XIX f. 17) has been obtained nearly resemb-

ling the former as to its shape and the prominent slit band. This is, however, placed

exactly on the median line of the body whorl and the ornamentation seems to consist

only of transverse striie. H. 5 ujill., br. 5 mill.

11. Pleurotomaria Wisbyensis u.

PI. XVIII tig. 50—51.

Shell rather dejiressedly conical, turbinated, with six vcntricose Avhorls separated

by a shallow suture, the apex obtuse and spire short of live whorls, together smaller

than the body whoi'l. The slit band is placed somewhat above the middle line of the

body whorl and is hidden from view in the smaller whorls. It is prominent and con-

vex as to its surface. The ornamentation below the slit band is of the common reti-

culate crossbar pattern, the longitudinal lines being stronger than the transverse ones.

The same sort of sculpture seems to have occupied the umbilical surface, but is mostly

effaced. The aperture is circular with thin lips. The umbilicus is deep and wide, and

defined through a sharp, abrupt edge. H. 10 mill. br. 10 mm. Largest specimen from

Samsugn has h. 15 mm., br. 13 mm.
Four specimens have been found in the superior limestone on Kyrkberget in

Wisby and one in the quarries of Samsugn in Othem. It is only in consequence of

it is reticulate sculpture this shell has been placed witli tlie Multicarinativ, and its posi-

tion must be affRrmed through the find of more complete specimens.
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Divisio II. CRISPS.

12. Pleurotomaria Lloydii Soweuby.

I'l. VII iig. 43—49, pi. VllI lig. 1.

Pkurolumuna Lloi/dii 1839 Sow. in Sil. Syst. II, 619, pi. 8 f. 14.

1843 Morris Catal. Brit. Poss. 1 Ed., 158.

Muivhisonia Llujdii 1841 AuciiiAc A Visrneuil IkiU. Soc. Guol., IGU.

1848 Bronn Noiiieiiclator, 748.

185U D'OumoNY rrodromt: I, 31.

1854 Morris Catal., 259.

1855 Mac Coy Palneozoic Fossils, 293.

1867 Salter Siluria, 532.

Sliell turbiiuited, whorls six or seven, veiitricose. Tlie slit, band is situated exactly

on tlie middle line of the body whorl and a little below the upper suture of the other

whorls. It is broad, elevated, with an even surface and, as far as can be made out

from the not quite complete specimens, covered with distantiated cz'eseents and smooth

interspaces. Above the slit band there are some twelve longitudinal ridges of etjual

size and parallel to them smaller, threadfine lines, both crossed by line, distantiated

transverse lines. Beneath the slit band the longitudinal ridges are not so numerous,

four at the highest and much unequal. Near the suture the transverse lines are thicker

than higher up. The apex of the shell has been filled up with solid, calcareous matter

and the lowest whorl of the nucleus ends consequently in a blunt point. The aper-

ture is large and obliquely ovate (PI. VII f. 43). The umbilicus is narrow and open.

Widely spread as this shell is, it seems to be much variable and there are many
Gotland specimens, which only hesitatingly and provisionally can be refered to PI.

Lloydii, as the English species according to the figure given by Sowerby is more elon-

gated and the whorls by far not so ventricose as in the former. Mac Coy I. c. also

says that he has not seen specimens of the same length as in Sowerby's figure. His

descriptions nearly agree with the Swedish specimens.

The variety from the shale beds near Wisby (PI. VII figs 46—49) has still more

ventricose whorls and the parts around the slit band not so much angularly prominent

as in those from the other localities and it may rank as a well distinct variety.

Next, there is a depressed, short form, chiefly found as nuclei with indistinct

impressions of sculpture and with the body whorl nearly elliptical in a longitudinal

section. A few specimens of this, concerning which it for the present cannot be de-

cided, whether it is a variety or an independent species, has been found at Wester-

garn, in (Jstergarn at Gannviken and Grogarn, and in Ardre. Its dimensions are: height

32 millim., breadth 31 mm. apical angle 87°.

The typical specimens of PI. Lloydii attain a height of 4D millim., breadth of

34 mill., apical angle 56 °.

It has chiefly been found in the shale beds at Wisby, Follingbo, Westergarn,

Djupvik in Eksta, Habblingbo, Alfva saw mill, Qvinnega.rda in Hafdhem, the canal from
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Wisne luyr in Fardlieiu, Osteryarn, Stor Myr in liutc, but also in the limestone beds

of FarO, Medebys in Hall, Wisby Kyrkberg, Djupvik in Kraklingbo. It very seldom is

found but in nuclei. In some instances the interior nacreous coating is retained as in

specimens from Ostergarn.

PI. percarinata Hall Pal. N. Y. Vol. I p. 177 pi. 38 fig. 4 resembles somewhat

this species.

13. Pleurotomaria dolium n.

PI. IX fig. 1— :i

Shell turbinated, rotundate, with the body whorl much in excess of the other

three whorls. Slit band situated a little below the middle line of the body whorl,

large, scoo|)ed out as to form a regular groove around the shell with somewhat out-

standing borders. The crescents arc regular, wide apart, with prominent lamellar edge

and smooth interstices. The ornamentation above the band consists in two or three

obtuse longitudinal ridges, a little nodular where they are crossed by the line trans-

verse lines, which are obliquely lamellar near the slit band. Beneath this band there

is only a single sharpedged ridge, halfway between the band and the suture, and

oblique, closely set, narrow, transverse lines. Suture very shallow. The aperture is

nearly circular, no umbilicus can be discerned.

Height (i millim., breadth 5 millini., body whorl nearly 4 niillim. in length.

Apical angle 77 °.

Only one specimen has been found in the sandstone of Bursvik. It comes near

to the smaller specimens of PI. Lloydii (PL VII tig. 43, 44) but is easily distinguished

through its broad slit band, its want of umbilicus and the form of the whorls.

14. Pleurotomaria laqueata n.

PI. IX fig. 4—6.

Shell turbinated, whorls five, ventricose. The slit band more than a millimeter

in breadth, convex, is situated a little beneath the median line of the whorls, orna-

mented with laminated ur, as it were, imbricated crescents. It is bordered by two

sharp edged lines, one on each side, and with jagged outside. On each side of this

band there is a var}ing number of parallel, elevated, longitudinal ridges. In one

specimen there is only one beneath the band and one above. In another specimen

there are three ridges above the slit band and one below. All these ridges are cros-

sed by transverse, lamellar stria' with thin, elevated edges and directed obliquely

against the slit band, which they do not cross. Suture shallow. The aperture is oval

with the columelhir lip thick, reflexed, without any umbilicus.

There is some variation as to the distance and number of the transverse striae,

which lie imbricated with lamellar edges and through their varying position giving

the surface a more or less fine striation.
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Height 25 inilliiu., width of body whorl 17 inilliin. Height of iiporture 12 iniilim.

Width of body whorl in u fragmentary specimen 23 millim.

A few specimens have been found in the uppermost limestone of Klinteberg,

Frojel and Wisby (b. c).

15. Pleurotomaria tubulosa n.

PI. IX fig. 7—10.

Shell turbinated, with ventricose whorls, of which only the body whorl and part

of the next are left, in the only specimen, which has been found. The slit band is

placed somewhat beneath the median line of the body whorl, relatively narrow, pro-

minent and much convex, the crescents much more distantiated than in any one of

the other Silurian Pleurotomarias and continue backwards as a narrow tube, which is

overlapped by the next crescent, the whole thus forming a tube in tube system. The
band is bordered by low lines and these and the direction of the stritc against it

distinguish it from the nearly alike keels above and below. There are three narrow

and prominent keels above the slit band and one beneath the same. When crossing

them the transverse, ornamental lines are lifted upwards and obliquely backwards,

more strongly in some of them, than in others. These stronger transverse lines of

growth are in a peculiar manner accompanied by smaller ones in the interspaces be-

tween the keels, diverging in an acute angle from their side or in gentle curves

forming with them an ovale, as is shown in the details of tigures 9 and 10. These

lamellate, transverse lines continue also across the suture, which is shallow, and they

are thus connected with the lamellae of the adjoining whorl. The surface between

these large ridges is finely, transversally striated. On the umbilical surface the coarser

striai interlace and form a sort of network, with large meshes. There is no open um-
bilicus, and the aperture seems to have been obovate. Height 20 millini. breadth 25 mill.

Only one specimen froin Hammarudd in Kraklingbo.

Divisio III. FASTIGIAT^.

1(5. Pleurotomaria robusta n.

PI. VIII, fig. 2—7.

Shell globular, consisting of six liighly ventricose whorls, gradually ascending in

an angle approacliing more or less to a right angle, 82—90°. Surface nearly smooth

or with very fine, transverse stria- grouped in larger bands. Slit band nearly on the

middle line of the body whorl and near the upper suture in the other whorls. It is

enclosed within two fine, neatly defined lines. A little below its median line it has

an obtuse ridge, thus nearer to the inferior border, and the band consequently standing

out from the surface in an angle, the sides of which are a little concave. The ere-
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scents are thickly set, oblique, with their largest bend coinciding with the median ridge.

Above the slit hand some faint longitudinal stnvs are seen, intersected by distantiated,

transverse ones. Beneath the band there runs an angular keel. The surface is for

the rest almost glossy and shining. Tlie suture is deep. The aperture is large, trans-

verse, the columellar lip is thick, strongly reflexed and nearly hiding the opening of

the umbilicus, which continues in an oblique direction inwards.

The specimens are generally much worn or obscured by corrosion and by for-

eign bodies, which have grown on the surface and it is eonsecpiently difficult to get

a ehiar idea of its appearance. On the nucleus the impression of the slit band forms

an angular, projecting keel. Height 55 millim., breadtli at the base 55 millim., aper-

ture 30 mill.

Sev(!ral specimens have been obtained from the shale beds of Djupvik in Eksta,

and Pctesvik in Habl)lingb6.

17. Pleurotomaria robusta var. Isevissima n.

PI. VIII %. 8—9.

Shell globular, with six wliorls, slit band placed exactly on the middle of the

wliorl, ornamented with the most delicate crescents and moreover with a narrow

ridge more median than in the former. The band is for the rest, not so much

angularly elevated, rather square cut, as seen in the section. The surface on both

sides of the band is smooth and glossy, with only few obscure spiral bands and with

scarcely perceptible, transverse sinuous striae. The suture is shallow. The aperture

is circular, the interior lip thin, reflexed around the umbilicus which is narrow and

open. H(;ight 17 millim., breadth 19 millim., height of aperture 11 millim.

Found in the shale of Djupvik in Eksta.

18. Pleurotomaria elliptica His.

Trnrlnis dl/jiliriiti 1829.

18.31.

1831.

1837.

1841.

1813.

1848.

1840.

1842.

1840.

IS-fiS.

1867.

1870.

1880.

Pleurotdinnriii fnitigvixximn 18ljn.

Pleurolomarin siihconim ISO.'j.

Flemingia elUptica 1882.

Tiir/io ciiitii/iiisiimns

TkvIio rlliplicJia

riciivotoiadvia elliptiiyi

PI. Vin lig. 10-^14.

HfsiNGER Tabl. ed. 1, 11.

Id. Anteckn. V, u, tab. 2 lit;. 2, 2, 2,

Id. Tabl. u\. 2, 9.

Id. Lcth. 35, tab. 11 fig. 1 a— b.

Id. Forteckninj^ ofver en geogiiostisk ocli jiptiifikatsiimling IVAii Sverige

och Norrige, 01.

PoiiTLOCK Geol. Rep. Londonderrv, 414, pi. 31 f. 1, very doiiliHiil.

Pkonn Nomenclator, 1300.

KiciiWAi.D Sil. Sohichtensyst. Estlands, 119.

In. Urwclt Riisslaiids, 2, .""jS, tab. 2 f. 7.

In. Bullet. Moseoti. XIX, 104.

FiUEUR. Schmidt Siluifonii. Esllilaiuls, 203.

TouNQUisT Lagerloljdeii i Dalanies Undcrsiluriska bililiiiiigar, 19.

P'kiid. Roemek Letli. geogn. 4 E<l. Atlas, 1 Till. pi. .'), f. 3.

ANOELrN & LiKi)STR()M Fi'agmenta siliirica, 13, tab XV, fig. 8.

KifuiWAi.D Lctli. Hossica I, ir, 1108, pi. 42 f. 17 a b.

KjKiiui.i'' (iipe IIai.i.) Veiviser 7, fig. 1.5.

1)e Koninck Faime II, pt. 3, 94.
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Shell largely conical, trochiforin, with ten gently convex whorls, angular at the

shallow suture where the slit hand is placed in the older whorls, being median in the

free body whorl. It is comparatively large, with a longitudinal ridge above the middle

line, not far from the superior border. This, however, as may be gatliered from the

figures 10, 12, 14, varies, the ridge being nearest the central line in specimen fig. 14,

wliicli is from the Lower Silurian of Oland at Lerkaka, and more prominent than in

any one of the others. In specimen figure 10, the ridge of the slit band is placed

nearer to the superior border than in the others and is only ver}' little prominent.

The crescents are consequently more or less oblique, as their greatest curve coincides

with this ridge. They are densely set, fine, thicker at the ridge and thinning out

towards tlie borders. The surface on both sides of the ridge is a little scooped out,

as seen in the profiles delineated. This median ridge does not, however, continue all

the way round, but ceases in the vicinity of the aperture, as seen in fig. 10, upper

detail, where the large slit band is only obscurely hemmed in by bordering lines and

covered with regularly curved crescents. The slit is angular, tongue shaped with evenly

curveil sides. On the nucleus the slit band has made an impression as a shallow

groove. The thin shell which seldom is preserved entire, is covered by fine stria-,

which meet the slit band as usual in a liighly acute angle. At their basis, near the

suture they are more apart and form band like plaits. The aperture is transverse,

with the exterior lip thin and sharp and the interior lip regularly reflexed, but not

so mucli as to hide the narroAv and open umbilicus. Length 30 millim., breadth at

tlie basis 26 mill., apical angle 71 °.

Only two specimens have been found in Gotland; one, fig. 10, in a detached

block from the Norderstrand near Wisby, the other, fig. 12, from Ostergarn. As to tlie

derivation of the former, it is questionable whether it really has been included in a

Gotland rock and rather not has been found in an erratic block, of which some, spread

over Gotland, contain Lower Silurian fossils. The specimen from Ostergarn seems

indeed, to judge from the rock, to have been found in the Upper Silurian strata of

that locality.

There cannot be any doubt that this species is the same as tliat so named b}'

IIisiNGER. The original specimens of this author are contained in his own collection,

now in the I'aheontological Department of the Swedish State Museum and consist of

two badly preserved nuclei from Dalecarlia, without any traces left of tlie shell. One of

them, a little compressed from the sides, is the original specimen to his figures in

»Anteckningar» pt. 5, two af which have been copied in the MLetha-a Suecica». Later,

several complete specimens have been found in strata of Oland, contemporaneous
with the former. As can be seen on the plate VIII to this work, fig. 14, the Oland
specimen has only trifling deviations in the character of the slit band, such as only

can be expected in a species of so wide a geological range. There exists then, as 1

suppose, no necessity^ to subdivide this species into new ones, as some later authors

seem inclined to do by always citing "Plenr. ellipt.ica His. sp." There may at the

utmost be mutations. The oldest known mutation is from the Upper (u-ay Orthocera-

K. Sv. Vi't.-Aknd. Hiiiirtl, H.l. l:i. N:o G. 14
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tite limestone of Dalecarlia and Oland. It has almost the same general form as the

Gotlaiulie one, the ornamentation is (juite the same, the slit band is different by the

longitudinal ridge, tliough still above the median line of the band, being placed nc^arer

to it than in any other of the later mutations, where it is placed higher. In the speci-

men from Wisby (fig. 10) the ridge is placed at the highest and in the next from

Ostergarn it is midway between the position in the two former. There are, of course,

in this, as in almost all other species of shells individual variations as to the greater

or smaller convexity of the whorls, the size of the apical angle, of very little im-

portance as to the specific distinction. Thus I think that PI. subconica Kjerulf may

without hesitation be jjlaced in this species. It is not at all identical with PI. sub-

conica Hall, as this author expressly states, that it is "cancellated", whereas the

Norwegian shell only is transversally striated. Murchisonia Hercynias Billings, Pala^oz.

Foss. Canada p. 158 f. 141, comes also near to PI. elliptica, but is more elongated,

with more acute apical angle, and may possibly be only a variety of this. PI. elliptica

GoLDFUSS Petrif. Germ. p. 50, pi. 178 fig. 4, is not at all related to our species. It is

a sinistral and longitudinally carinated, Devonian species, only found as nucleus. De

KoNiNCK led by the general, exterior shape thinks, in his Faune Carbonif. de Belgique

II pt. 3, p. i)4 that »Trochus ellipticus Hisingeid) ought "probablement" to be placed

in his genus Flemingia, but this cannot be so, since the slit band has been demon-

strated in this species.

In some specimens, as that from Wisby and that figured by Ferd. Roemer from

the Lower Silurian, there is the peculiarity, that the impression of the slit band on

the nucleus is a shallow groove, while it in all other specimens is a distinct keel or

at least not so much grooved. The geological range of this species in Sweden is then,

according to the statements, given above, from the Upper Gray Orthoceratite limestone

included, through the Chasmops limestone into the Upper Silurian shale beds of

Gotland.

19. Pleurotomaria bicincta Hall.

PI. VIII tig. 15—25.

f Pletirotomnrin mu/ulatn 1838 Sow. in Sil. Syst., 641 pi. 21 f. 20 (not identipjil with PI. aiis;iilata M.\c Cov

Sil. Foss. Ireland, 16, pi. I f. 17).

Murchisonia bicincta ') 1847 Hall Pal. N. York vol. I, 177 pi. 38 tig. 5 a— h.

1850 Salteii Geol. Survey of Canada, Organic Rem., Dec. I, 19, pi. IV f. 5—6.

Turbo .tj). )jprol)nl)ly ncw» 1851 Salter Q,u. Journ. Geol. Soc. vol. VIII, 178, pi. IX f. 15.

Pleur-otomaria sj). 1S58 Fr. Schmidt E.stland, 202.

/Pleurotomaria Intifasciata 1862 Mac Coy Synops. Silur. Foss. of Ireland, 15, tab. I f. IG.

rnW/o?imn(Eimeina)/r(<«((1868 Hall 20;tli Rep. N. York State Cab., 345, pi. 15 f. 7— 8. Revised. Ed. 394, tab

15, fig. 7—8.
Trochonema rectilatera 1872 Hall & Whitfield 24;tli Rep. N. York State Cab., 193, ligund in llie, 27:tli

Rept. pi. 13 f. 4—5.

Shell conical, turbinated with five or six whorls. Each whorl is moderately con-

vex and shows, when free, three different faces, the inferior one, sloping against tlic

') Murchisonia bicincta? Meek iV Worthek Geol. Illinois vol. HI, 317 pi. 3 f. 4 is too obscure to be

with any certainty regarded as this species.
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CL'iitrul a.xis, is iieiir the suture swelling in a narrow obtuse I'idge, the iiiediuii face

is parallel to the axis of the shell, and the superior one is moderately eonvex sloping

outwards. The median face is confined within the characteristic two longitudinal rid-

•res, which are more or less ])rominent in the different specimens. Of these ridges

the lar<>-est or second one from above is the slit band, as may be learned through a

closer inspection and by the direction of the ornamental stri« of the surface on each

side of it. As seen in the figures, especially in fig. 23, it is distinctly separated from

the other surface by bordering lines. It is formed on the same plan as in the pre-

ceding s[)ecies, of oblique, dense crescents, the obliquity of which is influenced by the

position of the longitudinal ridge. This ridge varies as to its position more tlian in

any other species of this division, being placed in the middle of the band (fig. 19, 21)

or near the superior border (fig. 22) or quite on the contrary near the inferior border

(li'*-. 23). Its variations as to the size may also be perceived from inspection of such

extremes as flgs. 19 and 22.

The surface is densely covered by transverse, fine, elevated striie, which are

directed backwards from the suture in an elegant curve. Above the slit band they

continue nearly vertically and again above the uppermost ridge curve backwards.

There is some variation as to their fineness and proximity, of which figures are given.

From Gothemshammar there is a peculiar variety (figs. 24—25) agreeing in all par-

ticulars with the described specimen, but being provided with a ridge beneath the slit

band, midway between this and the suture. The aperture is elongated, nearly twice

as long as broad, the exterior lip angular, thin and sharj), the inner lip refiexed in a

large, smooth fold, which is often scooped out longitudinally and entirely covers the

umbilicus.

The nucleus is strangely globose in the older whorls, only angular in the body

whorl, and a thin covering of a nacreous stratum is left behind on it.

Dimensions. Largest specimen 65 millim. in height, 35 mill, in breadth, apical

angle 62 °. Height. Breadth. Apical angle.

Specim. tig. 15 45 mm. 33 mm. 78 °.

— 18 45 » 39 » 87°.

— 24 10 >> 6 » 62°.

By this and many other instances may be found how little reliance can be put on the

size of the apical angle as a specific character. This beautiful and characteristic shell

has been found in several specimens in many localities of Gotland, in Faro at Lansa,

at Slite in the shale beds and the superimposed limestoiie, Gothemshammar, Ostergarn,

Ardre, Samsugn in Othem, Martebo, in the limestone of Wisby, at >Stor Wede in Fol-

lingbo, Krokstiide in Tofta, Westergarn, Djupvik in Eksta and in a section bet'ween

Stjernarfve and Lefvede, on the shore of Kylley, in the canal near Atlingbo church.

This species has a geological range from the Lower Silurian strata of Borkholm

in Esthonia, through the Upper Silurian into the Ui)per Helderberg strata of the

Devonian group. Turbo bicingulata F. A. Roejiek I'aUvontogr. vol. 3 pi. V fig. 20

from the Devonian of the Harz mountains is probably also identical. Its geographical

distribution is equally wide, as it besides Sweden occurs in N. America, Scotland,
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Irolaiid and Russia. It is conscquetitly oikj of tlie most characteristic Gastropods of

the Silurian formation. That there should be a <,freat amount of variation in a form
of such wide a horizontal and vertical distribution is nothing more than could be

expected. As the iigures show, there are elongated and short forms. The variety

from Estlionia, iig. 17, is the shortest and more coarsely striated, the body whorl nearly

double the size as the others. Its height is "28 millinL, its breadth 80 mm. The spe-

cimens from the limestone of Slite, tigs. 18, 19, are also short and broad reminding

of the Devonian form which Hall and Whitfield have called Trochonema rectilatera.

20. Pleurotomaria qualteriata Sculotheim.

Helicites qaalleriatus

Solariuin f pelrupulitamim

EtioiDjiludus qaaltvrialus

IS'iO.

1822.

1830.

1834.

1835.

1840.

1844.

1845.

1848.

1858.

1865.

1SG7.

1869.

1880.

1843.

1848.

1854.

1860.

Straparollus quallerianus 1850.

Straparollus •pseiidoquciUeriatiis 1850.
liliapliitiloma (jualleiialiim 1859.
Klphilcta Ollaicensis 1860.

150, till). 1 f. 3 a— 31), tab.

Pleurotomaria leiUicularis

Euomphaltta ijaalleriatus

ri. XIU lig. 15—16.

ScHi.OTU. Petrcf. Kmule, 103.

Id. Naclitriiije, 61, lab. XI I'. 3 a— c.

Pander l^uitriiKi! ziir Googii. liusslaiid

28 f. 14.

(loLinuss in Ki.odkx, Vurstciiitr. Mark BraiiJeiiburgs, 155
Bkonn Leth. (ieo-jii. l;c Autl. Ikl I, 94, Taf. II f. 1 a, b.

EiciiWALD Scliicliteiisyst. Estlaiids, 115.

GoLDFUSs Peticfacta Gcrmania; III, 81, tab. 189 f. 3.

Veuneuil Russia, vol. 2, 333, tab. 23 f. 1 a— b, 2 a— b.

Salter Memoirs Geol. Survey 11, i, 356, pi. XIV \. 7.

Friedk. Schmidt Geol. Estlaiuls, 206.

Kjekulf Veiviser, 7

ToRNuuisT Lagcrioljden i Dalarue, 19.

Karsten Vcrsteinerungen ... in Schlesvvig iind

Hg. 9 a—b.

Angelin & LiNDSTROM p. p. Fragmenta Silurica,

(excl. fig. 12—14).
Conrad in Emmons Geol. N. York |)l. II, 392 . .. ^„.,

PI. Icnticularis Hall Pal. N. Y. vol. I, 172 is (|iiite dillcrcnt

Bronn Nouieiicl., 480.

Ferd. Roemer Leth. geognostica ed. 3, 1, i, 459, lab. 2, f. 1 a

EicinvALD p. p. Lelluiea rossica I, ii, 114.

D'Orbiony Prodr. I, 6.

Id. Ibid. I, 30.

Salter Canad. Organic Remains, Dec. I, 13.

Billings Canadian Naluralist, 166, fig. 9— 10.

Holstein. 43, tab. 14

12, tab. XV f. 10, 11

393 C. 101,2 iV 102.

-b.

Shell discoid with short, ilat spire of live and a half whorls. The apic;il side

is gently convex or nearly flat and the sutures are very shallow. The whorls are on

the und^ilical side more convex, increasing in heiglit and convexity near the umbilicus,

which is large and open.

The angle formed by the slit band is interposed between the umbilical and a|)ical

sides and is highly acute, of 80 °. Its limits are designated through the converging

threadhne ornamental lines of the surface which for the rest is smooth. The slit band

is at largest on the apical side and there separated from the other surface through

no distinct bordering lines. The crescents are fine and indistinct.

As may be perceived from the dimensions given below, the Gotland mutation of

this species is more discoid than the older, which are relatively higher in their last whorl.
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The Gotland specimens are only nuclei and consequently the details of the sur-

face have been taken from Lower Silurian specimens of nearly the same form.

In tlie oldest shale beds near Wisby six specimens or nuclei have been found in

situ and thus there is certainty that they have not been transported. As may be seen

througli the dimensions given, they are more Hal than those from tlie Lower Silurian

strata. Largest diameter 4;> niillim., height 1.5 millim. Breadth of the largest wIkjiI Hi

millim., height of the same 11 mill., while in one of the LoAver Silurian ones the

largest whorl near the aperture is 18 millim. in breadth and in height 13 mill. A spe-

cimen from Borkholm in Esthonia has the aperture of 18 mill, in height and 20 mill,

in breadth. Specimens which nearest resemble this are first met with in the upper-

most strata of the Lower lied Orthoceratite limestone from Killla in Gland. It then

occurs in numerous specimens in the Lower and LTpper Gray Orthoceratite limestone of

Dalecarlia and Gland and also of other provinces, and returns again in the uppermost

limestone strata of the Lower Silurian. Coeval with this species there lived at least

one nearly allied species and two others which have been rather confounded with them.

The characters of all four are shortly given below, in order in some way to clear uj)

the distinctive features of these very common fossils.

1. Pleurot. qualteriata SciiLOTU. 1820, with Hat, horizontal or faintly convex apex,

slit baud largest on the apical side, only discernible through the direction of the sculp-

tural lines.

As to the quaint name of this species it seems that Suiilotheim, when he com-

pares it witli Helix gualteriana, had intended to name it gualteriana or gualteriata,

but that through some error the g had been changed into a q. He, nevertheless, re-

tained the later, without giving any clue to its derivation.

2. Pleurot. obvallata Wahlenbekg 1818 (Petref- Svec. p. 73 tab. IV fig. 1—2)

with prominent apex of steplike whorls, slit band (pi. XIII iig. 18) large on the api-

cal side, narrow on the umbilical side^ in its centre with densely packed crescents,

nearly resembling those of Pleur. bicincta. This species is more common than the

former and it has, in the same way, filled up the apex with solid calcai-eous matter.

It is found in the Lower and Upper Gray Orthoceratite Limestone of Gland and Dale-

carlia. Then there are two other species which belong to a (juite difterent type, as

they have the slit band built upon the same plan as prevails in the Division of the Alatiu.

1. Pleurot. mdrt/inata Eichwald. This forms the transition to the next ex-

treme species. It is large, with six ventricose, contiguous whorls, on the apical

side sunken in a wide, open funnel, their inner face abruptedly sloping inwards. The
slit band on the inferior edge of the whorls is thin, lamellar, and winglike. The sur-

face is finely, transversally striated, on the umbilical side there are broad plaits. It

occurs in the Lower and L^pper Gray Orthoceratite limestone of Gland. A variety,

with the youngest whorls uncoiled, belongs also to this species and occurs in the

youngest limestone beds of Gland. There are several diaphragms in the apex of this

shell. This species is related to the Canadian Ophileta as it has been described by
Salteu in oCanad. Organ. Remains'). Dec. 1 p. 16, through the slit band is more de-

veloped in PI. marginata.
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I. Ph'urut.. sj). ( — ? Eccyliomphulus iihilus ItoicMKU, ? llulicitcs ueutrifiigus Wah-
LENBEUCi, si'i! alsu I'l. XV, lijf. 12— l-l ill "Fraguiciita Siluricii). This is a Miuallcr species

tli.in the foniKT, more iiiieoiled and teiidiii"; to couiplete scalarid fonnatioii. Tiie iii-

sidr of tlie wliorls is not so steep as in i'l. inai'ginata and the funnel formed on the

apical side not so regular as in that. The sculpture is more distinct of coarse trans-

verse lines and the slit band is mure pi'ominently alate or laminar than in them. This

i)eeurs in the Lower (.Jray Orthoceratite limestone, in the Upper Red and U]i|)er Gray

Orthoceratite limestone and also in the Chasmops limestone of Ohiud.

It is of such forms as tiiis, that the genus Eccyliomphalus has been built up,

commingled with others, as evulute Euomphali. To elucidate their distribution in

time the following table may serve.
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This is the hir<^est of the (Jotlandic Pleurotomaria^, iittainiii^ a h3ngtli of l,n:{

(leciinetcr and a width of GO iiiilliin. The thickness of the shell iic.ii' tlic uinhiliciis is

;') luilliin. and in the body whorl of the largest specimen 6 in. ni.

22. Pleurotomaria Otliemensis n.

PL IX tig. 14— IG.

Shell elongate, turriciilate, with seven ventricose whorls, which form an obtuse

angle along their median line, where the slit band is situated. This band is relatively

large, with convex surface, covered with regular, distantiatcd crescents. It is h( iiimed

in by two much projecting lamellae which grow out in converging direction. The or-

namentation is only transverse, of lamella?, with a ))eculiar wavy or broadly indented

edge. The aperture is ovate, the outer lip thin, with the broad slit in the middle,

the inner lip a little more thickened, reflexed around the narrow umbilicus. H. 34

mill., br. 2.') mill. Apical angle 63°. It has been found in several specimens in the

richly fossilifisrous limestone of Samsugn in Othem. It might at first have been taken

for a variety of the former. But its more narrow slit band, placed on the median line

of the whorls, which are more angular than in PI. validu, and its peculiar ornamen-

tation sufficiently distinguish it as an independent species.

23. Pleurotomaria comata n.

PI. IX tig. 18—19.

Shell regularly turbinated with seven ventricose whorls. Slit band placed on

the median line of the body whorl, high up near the suture on the lower whorls, con-

cave, with the bordering lines only slightly projecting, crescents microscopically mi-

nute, crowded. The ornamentation of the surface consists in densely packed, nearly

straight, threadtine lines. Aperture ovate, umbilicus open, mirrow. Length 9 millim-,

breadth 7 millim. Apical angle 64°.

Occurs in the shale of Djupvik, from where the State JNIuseum at Stockholm has

obtained several specimens.

It is nearly related to the preceding, but differs through more globose whorls,

file higher position of the slit hand and the sculpture of that band, as well as that

of the surface.

24. Pleurotomaria sequilatera Wahlenberg.

PI. IX fig. 20—29.

IJrIiiitcx (I'rpiilntrriif: 1818. WAni.RNnEUf; Petrif. Svcc, 7."').

182S. lIisiNc. Antcrkii. TV, 2:57.

') The date of most of tlio spcejis published liy WAlll.KNHF,ar; miist h<: (liiiiiy:td to 181K instead of 1S21,

as so often ii.is lieen used. 111? memoir sPetrificala Tellmis Svccana» in the eitrhtli volume of the »Acta
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Delpliinula aiqiiilatcva 1829. Hisinoer Tableau Ed. 1, 10,

1S:)1. Id. Tableau Ed. 2, 8.

lS.il. Ii). Antockn. .5, 113.

Eiitii)iiili(ilii!s lei/Hilaleruti lSo7. In. Letli.xa, 36, tab. XI f. 8.

1811. lu. Fnrteckning, 5.5.

I'le.avotomarla (Kijuilaterd 1848. Biionn Nomenclator, 1012.

Slvnparollus cequilaterxis 1850. D'Orbigny Prodr. I, 29.

Shell globular or disciform, with short spire of seven Avhorls, resembling those

of an Helix. The slit band is only a little below the middle of the body wliorl, and

close to the suture, near the upper border of the other whorls. It is narrow and open

for a long wa}- from the aperture on the body whorl. Its surface is even and the

bordering lines are lamellar, projecting. No definite sculpture is discernible owing to

its considerable narrowness. The surface of the shell is sculptured with line, recurved

transversal lines. The whorls are somewhat flattened below the slit band, rounded on

the umbilical surface. The aperture is transversally oval, the umbilicus wide, and all

whorls visible. Diameter 4.') millim., height 20 millim.

Occurs in the shale beds (a) at Wisby, in the limestone of Sainsugn in Othem,

Stor Wede at Follingbo, Wcstoos in Hall, Kyrkberget of Wisby, Kalens Qvarn near

Wisby, the hill of Bara, Wialinsudd at FarOsund and also Faro, Lutterhorn and Stor

Myr in Rute. The Mineralogical Cabinet of the University of Upsala has a specimen

collected by Professor P. T. Cleve in the limestone of Slite.

There exists a great variability in this shell, especially as to the width of the

umbilicus and the height of the spire as remarkable through the figures of the typical

specimen of Waiilknp.erg, which has been kindly lent from the Mineralogical Cabinet

of Upsala, with its low spire and flattened whorls to these globose shells delineated in

the fio;s. 26 and 27. Through the former, fig. 20— 22, there can be no doubt of what

Waiilenberg really meant by his species. But there is no reason with him and Hi-

siNGEU to suppose that it also has been found in the Lower Silurian. I have not

seen a single specimen from that formation appertaining to this species. In Hisinger's

own collection there are specimens from Holmestrand in Norway, badly preserved, and

by him called Euomph. aaquilaterus. One specimen, the best, may possibly belong to

this species. In the same collection there are also specimens from Gotland called

Fiiomph. a^quilatcrns. They are five, much worn specimens of Oriostoma discors from

Kapellshamn and one specimen of Pleurotomaria undulans. Eiciiwald, Leth. Rossiea I,

II, 1170, adopts also this species, but the identification is questionable, as well as that

of Kjerulf in Veiviser p. 24.

Sociotatis Ros;iac Seieiitianiin» was indeed printed already in 1818, as Waiilenbeiig himself says in the

beginning of the uAdditamenta" to that ni('nioir, page 293 of the same volume. The statement there

given is: »Post([nam anno 1818 imjiressa fuerat Conimentalio do r(^trilieatis Sveenni.i» eto. The me-

moir had also been early enough distributed by its author to some geologists, as ean be pereeived by

what PittONnNiART says in his "fhnslaees fossilesn (1S22) p. '<?, viz.".. M. Wahi.knbhro, dont le tra-

vail . . . n'est Venn a ma eonnaissanee fpi'en 1819". Hut on the title page of volume VIII, eonlaining

the eollectcd nicmnirs and papers, the year 1821 is printed, as it was not issued complete before

that year.
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Divisio V. INCIS-iE.

25. Pleurotomaria labrosa J. ITali,.

PI. IX figs, .-jn—.38.

Pleitrot. lahrosa 1859. .T. Hall Pal. N. York vol. Ill, 339, pi. G6 f. 1—5, pi. G7 f. 6.

Fleurot. bnlteata 1807. Lindstkom (not Phillips) Nomina foss. Gotl., 23.

Fhurot. Inhrosn var. orcidev.x 18G8. J. H.VLi. 20:111 Rep. N. York St. Cab. l:st Ed. 'M3.

Pleurot. occidens 18U8. Hall 2n:tli lUp. l:st Ed. .364, pi. If) (G) fi<f. 11— 12.

18G8. Id. 20:th Rip. Revised Ed., 392, pi. XV f. 11—12, pi. XXV f. 9—1(1.

1875. Hall & WiiiTriELD Gool. Survey of Ohio, vol. II, 142, pi. 8 f. 2.

1877. Oeiilert Bull. Soc. Geol., 585, pi. IX f. G, G a.

1877. Miller American Fossils, 160.

Shell turbinated, with a short spire and the body whorl enlarged many times

the size of the other whorls. Whorls five, almost flat or horizontal beneath the large

and prominent slit band, above it convex and ventricose. This band is situated beneath

the median line of the whorls, it is oblique with the surface directed downwards; the

thin and sharp edges (fig. 35) transform it into a deep groove, somewhat wavy in its

cour.se (tig. 33). The crescents (fig. 34) are thin, deeply incised lamellse, concentrically

striated, obliquel}' hiding behind each other. The inferior, flat side of the whorls is

transversally striated by crowded lines of growth, which are crossed by a several ele-

vated, longitudinal stria? in some specimens, while they are completely wanting in

others. The superior moiety of the whorls is firnamented by a number of spiral ribs,

which together with the longitudinal lines form a regular, cancellated trellis work.

There are also finer transverse stria^. The slit in the aperture continues open for a

long distance. The aperture is rather rhomboidal and angular in the four corners,

below, above and at the sides, in the lowest corner acuminate. The exterior lip is

thin and sharp, the interior or coluraellar border thick, smooth and callous, folded

back tightly against the body whorl, so that no umbilicus is visible. Height 48

niillini., breadth 45 mill., longitudinal diameter of the aperture 35 mill., transver.se

diam. 30 mill.

It occurs in the soft shale at Wisby, at Westergarn, where the most numerous

specimens have been found, Stora Carlsu, Ejmunds, in the canal between Atlingbo

church and Hogriin, Klints in Boge and Lansa in Faro. It does not occur in the lime-

stone beds above the shale.

This species is interesting in consequence of its being one of the few which

continue in the Devonian formation. It was first described by Hall from that forma-

tion and Oehlert later also found it in the oldest Devonian strata of the north of

France. Its geographical range is also great, as it has been found in England, besides

in N. America and France. In England it has been found in the Wenlock Strata at

Walsall according to a specimen in the Museum of Practical Geology in London, of

K. .Sv Vrt. Akn.l HnoiU. li.l. l:i. N:o i;. 15
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which I)r G. J. IIindk kindly has sent me <a cast to comi)ar(!. It has often been

confounded witli Pleurot. baU.eata Phillii's whicli is a quite different species, as I liave

learnt also through a cast kindly sent from Dr Hinde.

26. Pleurotomaria limata nom. nov.

PI. X tig. 2—17.

Euomphalus carhiafiif 1839. Sowerby in Sil. Syst.. 616, pi. (5 f. 10.

1843. Morris Catai. Brit. Fossils Ed. 1, 144.

1847. MuRCHisoN Silurian liocks of Sweden, Qu. .Toiirn. Geol. Soc. Lond., '29, 49.

1854. Morris Catal. 2:d Ed.. 247.

1867. Salter Siluria 3:d Ed., ."JSl, pi. 24 f. 11.

1873. Id. Catal. Cambridge Foss., 157.

Straparollus carinatus 1850. D'Orb. Prodr. I, 29.

Shell globular with short spire or turbinated with elongated spire and ventri-

cose whorls. The former variety, tigs 2—6, is from the southern localities of Gotland,

mentioned below, the later, figs. 7, 8, 10, from the northern ones. The slit band is

placed a little above the middle line or exactly on it in the body whorl, near the

upper suture on the other whorls. As to its course it follows not always the same line^

but deviates from it obliquely as seen in figure 7. It is much prominent, more so

than in any one of the preceding and nearly as much as in the following. Details of

it are given in figs. 14— 17. The crescents are of a most peculiar shape, figs. 15— 16,

being lamellae divided into two lobes through a large, oval slit widening backwards.

The two lobes are of unequal size, the lower one usually larger. The deep groove

in the midst between them is longitudinally as well as concentrically striated. These

lamella3 have grown longer in the same proportion as both the bordering edges have

changed and, as seen in the longitudinal section fig. 17, become elongated as thin

lamella, directed obliquely towards the aperture and thinning out near the outer

margin. The slit band thus attains to a large size and in some as much as five millim.

in a transverse line. See fig. 12. In fig. 14 there is an enlarged transverse section,

in which two pairs of the lobes have been cut through.

The depressed variety has five whorls, sloping in an acute angle to the slit band.

The aperture is transversally ovate, broader than high. The surface is richly sculptured

by a great number of spiral lines, varying from three to ten or more, crossed by lines

parallel with the lines of growth. Beneath the slit band the spiral lines are more

numerous and close, forming with the transverse lines a fine trellis work of minute

meshes and points, nearly alike the surface of a fine polishing file, fig. 3, 13. The

umbilicus is either open as to show all whorls, fig. 6, or jjartially concealed through

the acute angle formed by the interior lip of the aperture, f 3.

The elongated variety, figs. 7— 12, from the northern localities of Gotland is

turbinate with longer spire and ventricose whorls. There is usually only one spiral

ridge above the slit band, seldom two, but much prominent. Beneath the slit band

there is a varying number from a single longitudinal line to quite as many as in the
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former variety. The shell eoiisists of two strata of wliicii the interior one is smooth

and i^lussy. The aperture is obliquely ovate, hii^dier than broad and the umbilieus

narrow. In some, tig. 7, 8, the suture is very deep. The slit band is also plaeed

lower, than in the former, where it is close to the suture on the smaller whorls.

Dimensions of the lower form: height 32 milim., width 55 mill., height of aperture

15 millim. The elongated variety has in height 32 millim., breadth 35 mill., aper-

ture 21 mm.
The shorter variety is found at Klinteberg and Lilla Carlso in the limestone

bods, in the shale beds at Wisby, Gnisviird, Westergarn and Stora Carlso. The elon-

gated furm is found in the limestone beds of Wisby, Likkershamn, in the canal near

Westoos in Hall, Samsngn in Othem, Lannaberget near Slite, Wialinsudd in Bunge,

Lutterhorn in Faro, Kalens Qvarn, Kristklint in the bay of Kapellshamn.

Pleurotomaria erenulata Mac Coy, Palajoz. Fossils p. 291, pi. 1 K. f. 45, may
also be referable to this species, but I cannot be sure of it through the description

and figure alone. There cannot be any doubt left that this species really is the E.

carinatus of Sow. since Mukchison says he also found it in Gotland and, above all,

since I have had occasion to see a cast of the original specimen of Sowekby in the

Mus. of the Geol. vSoc. of London from the Aymestry Limestone at Aymestry.

Mukchison says in the >'Postseript» to the paper on the Silurian Rocks of Sweden:

»Mr SowERBY is responsible for the E. carinatus, which is distinct from Inaehus sul-

catus HisiNGEU.o This statement, even if the figure in the Silurian System did not

show the identity, must suffice to dispel the identification of this shell with Inaehus

costatus or centrifugus as Moiiuis 1. c. and BuuNN Nomenclator p. 478, have it.

I have been obliged to give this species a new name, as there already before

exists a Pleurotomaria earinata Sow. 1834, Mineral Conch, p. 247.

Divisio VI. ALAT^
(Euomphalopterus F. Roemek.)

27. Pleurotomaria replicata n.

PI. XIII tig. 39—44.

Shell evolute, with lowly sunk spire, whorls three and a half, wide apart. Slit

band situated on the lower and exterior edge of the trigonal whorls, consecjuently directed

downwards towards the apical side, as usual with so many Pleurotomariie having this

band winglike or expanded. Like that in PI. alata it is enormously w^idened, figs

42—43, into an aliform lamina, nearly as long across as the widest diameter of the

whorl. The crescents closely set, elongated as lan)ella3, directed outwards towards the

aperture. In a section across the band, fig. 43, more than twelve crescents may be seen

cut across. A section along the exterior edge of the aliform band reveals, fig. 44,

the extreme, thin outlines of the much distantiated crescents. A section of the

whorls, fig. 39, gives the figure of a nearly isoscele triangle, the short basal line of
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which is tlie slopiiitf, interior uiiibilicul side iuid the both i'(|ual sides lire the exterior

and the apieal sides. There is thus a narrow ridge runnini,^ along the middle of the

umbilieal side, being in older whorls as thin as a knife edge. The ornaiuentatioTi con-

sists of transversal, regularly distantiated, narrow lines, somewhat wavy and enclosing

between them numerous, minute lines, parallel with them. When reaching the wing

of the slit band tiiey are bent in a gentle curve backwards. On the umbilieal side

the sculpture is uiore coarse and consists of imbricated lamellaj.

Length of whorl and slit band near the aperture 21 millim. Length of slit band

alone 10 millim. Breadth of whorl near the aperture 10 millim.

Only one specimen has liitherto been found in a detached stone on the shale

beds near VVisby, which probably, as far as can be judged by the rock, belongs to the

Upper Silurian of Gotland and the oldest shale.

This species is related to Eccyliomphalus alatus 1'erd. Koemek Leth. Geogn. 187(),

tab. 5 fig. 5, in wliich, however, the apieal spire is elevated into an apex on the um-

bilical side, the slit band is shorter and the section of the whorls is rather more oval

than triangular. E. alatus or a nearly related species also occurs in the Upper Red Or-

thoceratite limestone of Gland, while another, which comes near to Pleurotomaria repli-

cata, has been found in the Upper Gray limestone of Dalecarlia. These fossils have

been numbered with Eccyliomphalus, but I shall further down attempt to show that

this genus cannot be retained, as it contains either evolute Pleurotomariii? as this

species and kindred, or evolute Euom|)hali, the peculiarity of the uncoiled whorls being

in no way any characteristic sufficient enough for generic distinction, when taken alone.

This PI. replicata is a direct development from such forms as those described with

PI. qualteriata and connects them with tlie group Alatie, being probably in genetic

connection with the fourth of these Qualteriataj.

28. Pleurotomaria alata Waulenberg.

PI. X, tig. la—32.

Cornii Ammonis lajvis vestigium. 173U Bromell, Lithogr. Svec. iii Act. liter. Scieut. Svec. p. 31.

Turitiales alatus 1818. Waulenbekg Petief. Svec, 69. tab. Ill I'. Ij—8.

1828. llisiNGEK Aiiteckii. IV, 221, 237.

Turbo alatus 1824. KoNlG Icoiies fossilium sectiles, pi. IX tig. 107.

Delpliinula alata 1829. Uisingeii Tableau ed. 1, 10.

1831. Id. Aiitecku. V, 113.

1831. Id. Tabl. ed. 2, 8.

Kuunijihalus alatus 1829. Brongniaiit Tableau des teiiains, 428.

1837. HisiNGKii Lethiiea, 36, tab. XI f. 7 a— b.

1839. Angelin Museum PaUeontologicum Scaiidiuav. N;o 31).

1839. SowERBY Sil. Syst., 631, pi. 13 I'. 28.

1841. HisixGER Forteckii., .55.

1843. MoRUis Brit. Fossils, Ed. 1, 144.

1847. MURCHISON Quart. Jouru. Geol. Soc, 29.

1848. Bronn Nomenclator, 478.

1848. Phillips Mem. Geol. Survey II, i, 356.
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EuuiiiplialHs idatm 1854. MoHttis Brit. Fossils Ed. 2, 247.

1855. PicXET Traitii ilc Pal. Ill, 155, pi. LXll C. 12.

1862. Mac Coy Synopsis Sil. Foss. Ireland, 13.

1867. S.^LTER Siluria 3 Ed., 531, pi. 25 f. 4.

1867. LiNDsTKOM Nomina foss. Gotl., 23.

1867. QuENSTEDT Handbiicli di;r Pctrci'aklcnkuudi;, 5U6, tal). 45 f. 64.

1868. BiGSHY Thesaurus Siluricus, 153.

?1871. B.\iLY Figures of Ciiaraeterislie British Fossils pt. Ill, pi. 21 T. 7 (searceljj.

1873. Salter Cat. Cambr. Mus., 157.

1882. QuENSTEDT Petrefakteukunde Deutschlands l:e Abth. 7:e Bd., 327, tab. 197 f. 41.

^c/ihostoma alatiiiu 1842. D'Archiac & Vern. Trans. Oeol. See. Loud. 2;d Ser. vol. VI, 365.

StrajiaroUits alatus 1850. D'Orbig.ny Prodr. I, 29.

Pteurotoiiiaria alata 1858. Fr. Schmidt Esthland, 201.

Eiiomphalopterus alatus 1876. Feri). Roe.mer Leth. Geoj^n. tab. 14 f. 9 a—9 b.

Shell turbiiuite, spire broad and short, consisting of six or seven tubular whorls,

circular in section, hg. 29. The slit band is placed above the median line ot the

whorl, nearly un a level with the upper edge of the aperture. This large, lamellar

slit band, which is built on an exactly homologous plan with that of i'leur. replicata

and PI. limata, occupies a belt around the shell, which un the last whorl attains a

length across of 12 millni. in the largest specimens, the whole diameter being 50 mm.
It is directed at first obliquely upwards, tig. 29, 30, and turns at the exterior edge

abruptedly downwards in a curve, which sometimes has the appearance of a hook, f. 80,

32. Along its outermost margins this lamina is in some specimens folded in undulations

f. 24. If this large slit band be split in two halves along its median line, it is found

on each side to consists of two thin strata (f. 27) the exterior one transversally stria-

ted on its surface and the interior one quite smooth and transparent. Within these

are enclosed the crescentic lamina- and through their development the space between

the bordering laminaj seems to be divided into a number of narrow compartments

(fig. 27, the enlarged portion). They are Avider apart near their exterior ends and

converging towards the whorls. When the slit band is sectioned transversally across

these crescents the appearance shown in tig. 30 is produced. The curved outlines of

ten obliquely sectioned, crescentic lamellie are seen in the dark shale between the

bordering edges of the slit band. These enclosing lamellaj are in direct continuation

with the exterior darker stratum of the shell, composed of minute, angular laminie.

Within this exterior stratum another of clear crystalline calcite lies, often retaining a

nacreous lustre. There are absolutely no communications, nor perforations or tubes

between the interior cavity of the whorls and the spaces separating the crescentic lamella;

of the slitband as Fekd. Roemek has supposed. The interior cavity is closed as in

other Pleurotomariag. Along the exterior edge of the slit band, tig. 31, the ends of

the crescents are discerned, especially when a little cut; the thin edges of the baud

are usually bi'oken on the older whorls, f. 22.

The umbilical side of the shell is nearly cup shaped, being hemmed in around

the edges by the high, turned up slit band and sunk towards the umbilicus, around

which there is an elevation.

The surface is only transversally striated, the stria; running straight down to

the slit band and, chiefly on the umbilical side, directed totoards the aperture and
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at the very edge of tlie laniiual slit band turning back from the aperture, quite

as is the case in all Pleurotoiuariie with transverse striiu on the surface. The sujall-

ness of the apertural slit in this and similar species causes this dissimilarity from

the other Pleurotomaria.-. Around the und)ilicus a small ridge is running, a little

knotty where the transverse lines cross it. On the spire the transverse lines are more

distantiated, elevated, and formed by the lines of growth. I he aperture is circular,

the lips sharp and thin, not reliexed, the exterior one extending into a triangular ap-

pendix, a narrow groove, representing the sinus or the slit, which here is reduced to a

minimum. The umbilical side of the aperture is deeply insinuated, almost as much as

in some of the Devonian shells which D'AucniAO and Veuneuil have placed in the

genus Schizostoma, JSch. radiata for instance, but wliich probably are different from

Bhonn's Schizostoma. The umbilicus is very wide and open and all whorls are seen

to tile bottom of the umbilical funnel. On the umbilical side of the slit band there

are in some specimens discerned two or three darker spiral bands, a little deepened

in the shell, somewhat reminding of rests of colour bands.

Largest specimen "26 millim. in height, 51 millim. in breadth. Another specimen

attains 18 millim. in height, 35 millim. in breadth, the umbilicus has i) millim. in diti-

meter and the slit band is 7 mill, wide across.

This characteristic species has been found in numerous s[)ecimens in almost all

strata of Gotland, in the shale beds of Wisby, Westergarn and Slite, in the liujcstone

of Lutterhorn and Lansa of Faro, of Slite, Samsugn in Othem, Klintcberg, VVestoos in

Hall, Kylley, Kaleiis (^varn, Stora CarlsO, the canal of Atlingbo.

This species has by Fekd. Koemeu been made the type of a new genus Kuom-

phalopterus, whicli is characterized by tubular perforations through the lamellar edge,

which surrounds the shell, and also penetrate through the walls of the shell into the

interior of the whorls. But, as stated above, there do not exist any such perforations

in the walls of this shell and the tubes are, as shown above, nothing but the spaces

between the lamellar crescents of the slit band. Nor has ever any operculum been

found to this species ') or to other Pleurotomaria3- There is consequently, not any reason

to place this in a new genus, at the highest this and tho following ones may form a

subijenus to Pleurotomaria.^o^

29. Pleurotomaria alata var. sulbcarinata.

I'l. X lii;-. 33—:i7.

This small variety differs chieily in having an obtuse ridge beneath the slit band,

and where it runs, the whorls arc angular, while in PI. alata, ligs. 18, II), the whorls

are rounded on the corresponding surface. There is a revolving ridge around the um-

bilicus in this, as well as in the principal form, though not in all specimens. There

is no reason to consider this as more than a variety of the former, as thci-e are some

') Sec ZiTTEL llandbuch dcr I'ahcontologio Hd. 1, 2 Abth. p. 206, where lie describes ;iii opercuhiin of

Euoniphalopterus, but which in reality belongs to some Oriostoma.
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few specimens of PL alata, fig. 28, which also show a very faint rib nearly on the same

place as in the variety. Height 8 millini.; breadth 16 mill.

From Djnpvik in Eksta, Lingsarfve in Nas, Faro, Westergarn and in ihc oolitic.

limestone of Bursvik.

30. Pleurotomaria alata var. opposita n.

PI. X. tig. 38—40.

Shell trochiform, broader than high, spire of live or six Avhorls, more ventricose

than in the preceding varieties of the species. Slit band situated a little above the me-

dian line of the whorls. Beneath the band, near the suture, a narrow keel is seen and

there is none around the umbilicus. This variety is best distinguished by the direc-

tion of the transverse striaj, which, as seen in tig. 39, are more prominent and elevated

than in the others and are obliquely turned against the aperture, quite oppo.site to

what obtains in most of the other Pleurotomariaj. The ends of the larger stria' radiate

in an expanded brush of minute strife, fig. 40. In the preceding forms the stria? meet

the slit band cither rectangularly or directed backwards. Height 7 mill., breadth l.'» mill.

From the shale at Petesvik in Habblingbo.

31. Pleurotomaria prsetexta n.

PI. XI tig. 1—7.

Shell trochiform, moderately elongated, with six whorls, which are convex and

evenly rounded below, the umbilical side almost flat. The keel formed by the slit

band is broad, near its junction with the whorls on both sides ornamented with a

strongly prominent, spiral ridge, on which the transverse strite form nodules. The band

is placed a little above the mt^lian line of the body ^vhorl and on tlic (.ther whorls

high up, close to the suture. As seen in fig. 5 its interior cresccntic lamelhv are ver}'

closely packed, elongated and reach obliquely forwards to the margin of the keel. Tiiis

margin, fig. 6, is sometimes folded in a number of small wavelets, nearly as in

PI. undulans though more regularly. The transverse striae of the surface are ap-

proached, although at regular distances, and have some smaller, parallel ones in the

interstices. The aperture is circular and a little angular in its interior corner and the

un\bilicus open and narrow. Height 13 mill., breadth 16 mill, aperture 6 millim., um-

bilicus 3 millim.

Occurs in the lowest shale beds near Wisby.

This species is nearly related to PI. alata, from which it is r(>adily distinguished

b}- the elevated ridges near the edge of the slit band.

32. Pleurotomaria togata n.

PI. XI lig. 8—1.3.

Shell trocliiform of seven angular whorls, slit l)an(l thick and short, fig. 13,

placed above the median line ol the body whorl and close below the suture in the
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other whorls. It shows in the margin, fig. 12, the ends of the enclosed crescents,

which are formed upon the same plan as in the other wAlata^n. In a transversal sec-

tion, fig. 13, the uncommonly thick shell substance of the bordering lines encloses a

most narrow slit band. Beneath the slit band an angular ridge is seen and below that

the wall slopes abruptedly inwards to the suture. The surface is transversally divided

into large sinuous folds, the interstices being streaked with minute, parallel lines, fig.

12. The umbilical side, tig. 10, is comparatively smooth and glossy, the transverse lines

being most conspicuous near the margin, where, a little inwards, a blunt rib runs pa-

rallel with it, corresponding to a similar one on the lower side, though not so distinct.

Another ridge, more distinct, encircles the umbilicus, which is open, but narrow. The

aperture is circular as well as the section of the whorls, the lips are thin and sharj)-

edged without being reflexed.

Dimensions of the specimen figured: height 12 millim., breadth 20 mill., aperture

7 mill.

Several species are found in the shale beds of Wisby and Petes vik in Habblingbo.

83. Pleurotomaria frenata n.

PI. XI fig. 14.

Shell turbinate of five ventricose whorls. Slit band situated only a little above

the median line of the whorls, its keel is short, of triangular section, with broad base

of plaited folds, fig. 14, with angular ends. The crescents of the band are as wide

apart at their ends as in the other species. The surface on both sides is covered by

fine, minute stria", wavy and interlacing, forming a reticMilate surface like that of the next

species. The strife are directed towards the aperture and turn backwards oiil}- on

th(! slit band. The aperture is regularly circular with thin, sharp lips, tlie uudiilicus

is o])en.

Dimensions. Height 19 millim., breadth 26 mill., aperture 11 millim. Five spe-

cimens have been found in the shale beds near \Visb3\

This species is intermediate between Pleurot. pra>texta and Pleur. undulans, uni-

ting a slit band like tliat of the former with an ornamentation resembling that of the

latter.

84. Pleurotomaria undulans n.

PI. XI. Ilti-. 15—2.'!.

Eiinmpli. (rquilntcrus 1807. LiNnsTK. Nomina, 23.

Shell helicoid, thin and fragile, and consequently usually cru.shed and distorted, spire

short, whorls si.x, ventricose. Slit band situated nearly on the middle line of the body

whorl, on the other whorls close to the upper suture, which it covers, very narrow and

often enlargencd into a thin lamina, which is bent and folded into a succession of irregular

waves, as delineated in the figures. Its interior structure coincides entirel)' with that
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of the others in this group. Fig. 23 represents it sectioned across with some ten cre-

scentic lauiclke oblitpiuly cut, and fig. 22 is a section rectangular to the former. In

fig. 21 a magnitied portion of a cloven band is delineated, where in the interior the

elongated, crescentic lamella; are directed obliquely, diverging outwards. The whorls are

beneath the slit band rounded and covered by fine, threadlike, elevated striae, equally

distantiated. Above the slit band the transverse stria^ are still finer and more numerous

and a little sinuous. The stria; are directed towards the aperture till they reach the

slit band lamina, on which they turn backwards. The aperture is transversally ovate,

almost twice as broad as high and the lips thin and shai'p. The umbilicus is open

and measures nearly a third part of the diameter. Some specimens still retain the

nacreous lustre very vividly on the nucleus. A nucleus, fig. 20, shows traces of a ridge

around the umbilicus, which, however, has not been observed on the outside of the

more complete specimens. But this, as well as similar irapi'essions on the inferior

surface of the whorls may be due to the crushing of the specimen. Height 20

millim., breadth 28 mill., breadth of the umbilicus 9 mill, in a shell having 25

millim. in a transverse line.

Found in the shale and limestone in the vicinity of Wisby, and also in south

along the coast in the shale at Gnisvard and Westergarn and in north as far as the

shale of Halls link.

35. Pleurotomaria Marklini n.

PI. XI, f. 24—2G.

Shell trochiform, nearly flat on the umbilical side. Whorls six with even sides.

Slit band placed a little above the median line of the whorls, thin and folded in ir-

regular wavy curves. The sculpture consists in transverse, oblique lines, which on the

umbilical side are coarse, callous ridges. Aperture obliquelj^ ovate, umbilicus open,

but narrow. Height 14 mill., br. 18 millim, aperture in height 6 mill., breadth 7 mill.

Three specimens have been found in the limestone of Klinteberg and the figured

one is from the Marklinian Collection in Upsala.

36. Pleurotomaria cirrliosa n.

PI. XI f. 27—29. pi. XII lig. l—o.

Shell large, trochiform, nearly flat on the umbilical side, whorls seven, modera-

tely convex. Slit band situated a little above the median line of the whorls, forming

an extremely thin lamina with narrow edge. It is folded regularly and transversally

by grooves parallel with the transverse stria* and in the older whorls its broken

margins have coalesced with the surface of the next younger whorl. Tlie ornamenta-

tion on both sides of the band consists of gently curved striae, turning backwards from

the aperture and meeting in an acute angle at the slit band. The interstices between

the striae are crossed by short, irregular, unconnected lines between which the surface

K V.'t. Ak:i.l. Ilniidl Ban.l H1. N:r> li IG
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is deepened, and thence havinrj a pitted aspect. The aperture is obliquely elliptical,

broader than high. The lips seem to have been thin, not reflexed. The umbilicus is

open and wide and all whorls are visible inside.

Height 55 mill., breadth 1,1 decim. Body whorl near the aperture 52 mill, across.

About eight specimens of this large shell have been found in the lower lime-

stone strata of Ostergarn and a smaller in the uppermost limestone of Linde klint.

As the Sjteciniens found are mostly nuclei and only few traces or shreds of the

shell are left, there may be some doubt if this species belongs to Pleurotomaria. But

the direction of the transverse striaj seem to warrant such a supposition, even if there

is no certain evidence in the section of the very thin slit band lamella, pi. XI fig. 28.

Divisio VII. PLANORBIFORMES.

37. Pleurotomaria planorbis Hisinger.

?1. XIX tig. 30—39.

Turbiniten ceritrifngHs 1828. Hisingek (not Wahlenberg). Anteckn. IV, 221, 237, tal). VI f. 2.

Helicites? ceutrifinjus 1828. lu. Ibid, in the explan. of the figures.

Euomphnhis centrifufjus 1829. Id. Tableau, ed. 1, 10.

1831. Id. Anteckn. V, 114, tab. 1 fig. d.

1831. Id. Tableau, 9.

1848. Bronn. Noraenlator, 478.

1854. Morris. Catal. Brit. Foss. Sec. Ed., 247.

1855. Mac Coy. Palaeozoic Fossils, 297.

1867. Salter, Siluria, 231, 531.

1873. Id. Catal. Cambr Foss., 156, 172.

1876. Ferd. Roemer, Lethiea Geogn. Taf. 14 f. 13.

Enoiiiplmlns .mbstriatns 1829. Hisinger Tableau ed. 1, 11.

1831. Id. Anteckn. V., 114. Tab. 1 fig. e.

1831. Id. Tableau ed. 2, 9.

1835. Hisinger, according to Bronn Leth. geogn. Ed. 1, Bd. 1, 97.

1848. Bronn Nomenclator, 256.

1837. His. Lethjea Suec, 38, tab. XII f. 1 a—c.

Id. Forteckn., 55.

LiNDSTR. Nomina, 29.

QuENSTEDT Petrefaktenkunde Deutschlands le Abthcil. 7r Bd., 395, tab. 200

fig. 81.

D'Orbigny Prodr., 30.

Shell disciform, with five whorls, rapidly increasing in size in the following ratio.

Body whorl 22 mill., in breadth.

n »

» »

dentriftigtis planorbi

Inachus sulcatus

1841.

1867.

1882.

Straparollus sulcat>i$ 1850.

2
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The crescents vary as to their shu])e, as may be seen by the ligures, being commonly
dense, regular and distantiuted or tliick and oblique with the greatest bend near the

outer lip. But then there are specimens showing, at least for some distance, an angu-

larity in the transverse striae instead of the slit band, a conformation quite resembling

that which prevails amongst the Euomphalida; and of which also traces are seen in

some of the Murchisonia}.

The whorls are nearly tubular or quite as much rounded on the umbilical as on

the apical side although they in some instances seem to be somewhat more flattened on

the umbilical side. On the apical side there are on the body whorl about fourteen

narrow, longitudinal keels, alternately larger and smaller. The uppermost one, which

separates both faces, is the largest of all, blunt and horizontally outstanding. These

keels are crossed by regular, elevated, threadlike strite, between which are others still

more minute and fine. These meet the slit band on both sides as usual in an acute

angle directed backwards. On the umbilical side there are dense, line, transversal

striie, bent in a great curve backwards, and then, near the keel, forwards. In some

specimens there are as many as seven low, oidy slightly, elevated, longitudinal keels,

which are more distinct in the young specimens than in the older ones. In these usually

no keels at all are visible.

The three oldest whorls are tilled with an organic deposit of a solid, calcareous

mass, ending in a concave surface, without any sign of diaphragms. In most specimens

this apex is often deciduous. The interior whorls are tightly enclosed by the exterior

ones, the longitudinal keels of all beino^ interlocked with each other in the interstitial

grooves. The whorls have never been found disjointed, though this seems to have

been the impression of Hisinger, probably owing its origin to the observation of the

nucleus alone, when the uncommonly thick shell had been removed.

The aperture is circular, approaching to ti-ansversally elliptic, its outer lip being

more prominent and protruding, sloping inwards in a gentle sigmoid insinuation.

Greatest diameter 66 millim. Height of body whorl '12 millim.

This shell has been found chiefly in the lowest, marly shale beds of Gotland, in

numerous specimens, well preserved, at Grogarn and other places of Ostergarn, in the

limestone beds of Ardre, and also in the shale of Fardhem, Wisne myr, on which the

limestone beds of Sandarfve and Linde repose. From the limestone strata of Oster-

garn a single specimen has been obtained.

Hisinger and Bronn considered this very characteristic shell so much distinct

from the so called Euomphali, with which it commonly had been placed, as to create

for its reception new genera. It seems that the former in a letter to Bronn in 1835

proposed to name it Centrifugus^) led by a mistaken notion that this fossil was iden-

tical with the Turbinites centrifugus (jf Wahlenberg ^), which cannot be the case, as that

shell rather, as far as can be judged, is either a Pleurotomaria of the evolute form or

an evolute Euomphalus, of which both genera there have been s])cciniens found in the

Orthoceratite Limestone of Dalecarlia, the only stratum from which Wahlenberg cites

') Nomenclator p. 256.

^) Petrificata Tclluris Svecanoe p. 71.
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his Ceiitrifugus. He does not Jiiiywliere iiieiition it as f'oimd in Gotltmd. I eunnot,

however, find that Hi.singkr himself ever in his piiblislied writings made any use of

the generic name Centrifugus. It occurs only with Bkonn for the first time in Letluca

geognostica ed. 1, Bd 1 j)- 97, which part of the vohime was published already in

1835 as may be concluded by referring to the half yearly Catalogue of the German
booksellers for that year. This genus included Centrif. costatus His., the type speci-

men of wliich is kept in the Cabinet of the School at Wisby and certainly is the shell

of a Cephalopodan, probably a Trochoceras. The second species which Bronn names, C.

planorbis, is identical Avith the sulcatus of Hisinger as can be seen bj' Brunns Nomen-
clator p. 256'). But already in 1837 in the Letha^a Suecica Hisinger gave it the

name Inachus. As this name in 1798 had been bestowed on a crustacean by Fabricius,

it could not be retained even if the fossil did form an independent genus. The pre-

sence of the characteristic slit band, which lias not been before observed ^), at once

settles the question of its systematic place. It must, however, be conceded, as has

been pointed out above in the description, that there are some features in the position

and structure of the band, which remind of Euomphalus. It seems that De Koninck,

Faune Carbonif. de Belgi(|ue 11, partie HI p. 107, intended to give this species the

generic name I'olytropis iiistead of Inachus, but as he is citing Euomph. dicors as the

typical species, the name Polytrojus must be identified with Oriostoma, of which

see below.

In 1831 Hisinger gave the figure of his Euomph. substriatus, Anteckningar V,

tab. I fig. e, which as far as can be seen, without access to the unknown type speci-

men, is a species of Trochoceras found at Faro. He, however, in the Lethtea unites

this form with In. sulcatus, giving it as the und)ilical side. Now a glance on the ci-

ted tab. I fig. d (^'- e, is convincing that both d and e are apical sides of different shells

and he must himself have been aware thereof, as the latter figure in the Lethiea is

drawn in a reversed position, so as to match the apical side.

Euomphalus carinatus, Sowerby, identical witli the Pleurotomaria described above

as P. liinata, has also by some English authors been confounded with PI. [)lanorbis,

but it is certainly distinct from it as MuRCHisON ^) also conceded and as has been jnore

particularly stated above.

38. Pleurotomaria helicina n.

PL XI figs. 34—37.

Shell discoid, witli short, nearly fiat spire of live whorls. The slit band is large,

placed beneatli tlie median line of the body whorl, hidden from view on the other

whoi'ls through the covering, lower edge of the next Avhorls. The crescents are obscure,

distantiated. The surface is smooth and glossy with some few, indistinct transverse

grooves and lines of growth, which are curved backwards. The aperture is nearly

^) oHisiNGER 1835 ill littuiis« he says 1. c.

-) 111 Quensi'kdt's I'etrefaktcnkuiide Deutsclilands l:e Abt.li. 7:r Bd. ])l. 200 f. 81 a good delineation

shows the slit band, but this has not been reraaiked by him in the letterpress.

^) Qu. Journ. Geol. Soe. 1817 in the Postscript p. 1 to "Silurian Eocks of Sweden".
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circular witli thin li|)S. Tlic |icristoine is interrupted. 'I'lic iiinbilicu.s is open :ui(]

wide, showing all the interior whorls, it is accoiiipiinii'd by a spiral groove near tlie

interior border of tlie whorls.

Height 5 niillim., breadth Hi mill.

Occurs plentifully in the shale beds of Djiipvik in Kksta and has also been found

in a few specimens in the shale of Wisby.

As to its depressed spire and the position of the slit band this s])ecies resembles

very nmch some Devonian Schizostomata figured by Guldfu.ss in liis I'etref. GermaniLC,

plate 188 figs 4—6.

Divisio VIII. NATICOIDE^.

89. Pleurotomaria exquisita n.

PI. XI, ligs. 30—33.

Siiell ovato-globose, naticoid, glossy, with live ventricose whorls, of which the

body whorl many times surpasses the others in size. The slit band is situated above

the median line of the body whorl and is in the others completely hidden under the

covering lower edge of the superjacent whorl. It is comparatively large, on a level

with the other surface and enclosed by a tine, distinct line on each side and crossed by

irregularly distantiated, linear crescents, which are a little oblique, lig. 32. Some three

or four shallow grooves run rectangularly to these along the median line of the band.

Tlie transverse lines of growth are bent in curves directed from the aperture back-

wards, those above the slit band being more curved than the others. In the opposite

direction, obliquely crossing them, almost microscopically minute stria; are seen, on

both sides of the slit band, as well as on this band. Those above the slit band do

not cross its superior bordering line, but follow it in a highly acute angle, densely

packed. They are sinuous and bifurcated. Those on the slit band are in direct con-

tinuation Avith those below, which are sinuous without bifurcation, more distantiated

and more oblique. The suture is so shallow, that the whorls on both sides of it form

m.-arly an even line. The aperture is obliquely elongated, longer than broad, the lips

are thin, the inner one reflexed around the umbilicus, which is of moderate size.

Dimensions: height 9 millim., breadth nearly 10 mm.
This beautiful little shell, one of the most remarkable through its peculiar orna-

mentation, has been found in numerous specimens in the shale beds of Djupvik in

Eksta. There is probably also a specimen from the shale of Wisby.

Gen. MURCHISONIA D'Archiac & Verneuil.

1841. Murchisonia D'Archiac & Vern. Bull. Soc. Geol. XII p. 154.

1859. Ilormoloma Salter Canad. Organ. Remains Dec. I p. 18.

Shell elongated tiirriculate, wliods numerous, slowly increasing in size, oldest ichorls

filled ivith organic deposit of calcareous matter. Slit band and ori^amentation as in Pleu-

rotomaria. Nacreous lustre not observed.
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It is very difficult to find luiy characteristics wherewith to distinguish those

forms called Murchisonia in u I'eady uuinner from Pleurotoniuria. According to the

authors of this genus the aperture should be »terniinee a sa base par un canal tres

court ou tronque». But in several Pleurotomariie the superior corner of the aperture

may also be seen to be protracted in an angle. Salter in Canad. Org. Remains, vol. I

p. 18 divides this genus in Murchisonia proper with acutely carinated whorls and

ilormotonia with beaded, rounded whorls and rounded aperture. But while then in

the former genus many Pleurotoniarije with broad spire liave been included, it is more

practical with Buonn to include all banded shells witli elongated and slender spire of

many whorls whether carinated and ornamented or plain, in Murchisonia and consider

it as a subgenus merely to Pleurotomaria.

This genus occurs as early as in the Bala limestone of the Cambrian formation,

according to Salter, Catal. Gambr. Foss. p. 68, and continued through all Palteozoic

formations, while in the Mesozoic ones no such elongated Plcurotoinarite are known with

any degree of certainty. With us in Sweden they are scarce in the Lower Silurian,

a large species, related to the Esthonian M. insignis Eiciiw., having been found in a few

s|)ecimens at Grasgard and Segersta in Oland in the uppermost limestone beds. In the

Ui)per Silurian, again, of Gotland they are numerous and especially there are nuclei of

such elongately whorled forms, which also may be Loxonemata, filling the strata in

several places. Of some species the shell h;is always been destroyed and they are known

only by the impression of it in the rock. This is very strange as the shell of the nearly

related Pleurotomariai is often well preserved in the same strata. The slit band is built

upon the same plan as in Pleurotomaria. In Murchis. detlexa there is a peculiar devia-

tion, as described in detail further down, when the superior margin attains so large a

development that it, in its downward growth, hides the band. In M. attenuata the slit

band is changed, on the body whorl, into a ridge, on which the apex of the angular

transverse lines rests, quite as in the Euomphalidie.

As there, at least in the first division of this genus, is a certain sin)ilar uni-

formity prevailing in the ornamentation of the shell, the position of the slit band,

the shape and the size of the whorls, these will be the chief characteristics for distin-

guishing the various species. The genus may be fitly divided in two groups.

Divisio I. SIMPLICES.

Ornamentation uniform of backwards directed stria.' meeting the generally large

slit band in an acute angle; |)Osition of the band and shape and size of the whorls

giving the characteristics.

1. M. cingulata His.

2. M. cava n.

3. M. moniliformis n.

4. M. obtusangula n.

5. M. subplicata n.

6. M. compressa n.
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7. M. attenuatii His.

8. M. paradoxa n.

Divisio TI. ORNATE.

Shell more or les.s richly ornated, slit l)an(l enclosed by one or iiiuvf variously

sculptured bordering lines. Almost all very small s|)eoies.

9. M. crispa n.

10. M. munda n.

11. M. tortuosa n.

12. M. imbricata n.

13. M. cancellata n.

14. M. cochleata n.

15. M. deflexa n.

Divisio I. SIMPLICES.

1. Murcliisonia cingulata His.

PI. XII fig. 9—10.

PTurbinites Ifcvis major etc. 1738 Bromell Lithogr. Svec. in Acta Lit. SvcciiB vol. Ill p. 37.

Tnrritella cingulata 1829. IIisi.vger p. p. Tableau ed. 1, 11.

1831. Id. p. p. Anteckn. V, 115, tab. II f. 1.

1831. Id. p. p. Tableau ed. 2, 9.

1837. Id. p. p. Lethrea, 39, tab. XII, f. 6 a.

1841. Id. Forteckning, 56').

Murchisonia cingulata 1841. D'Archiac & Verneuil Bull. Soc. (iiiol. de France vol. XII, 159.

1867. LiNDSTROM Nomina, 23.

Terebra? smuosa 1848. Salter Mem. Geol. Survey II pt. 1, 357, pi. 14 f. 2.

Again, the following synonyms do not belong to this species.

Murchisonia cingulata M'CoY Palieozoic Fossils, 293.

Salter Cambr. Catal., 172.

M'CoY Sil. Foss. Ireland, 6.

Kjerulf Veiviser, 29.

MuRCH. Vern. & Keys. Russia, vol. II, 339.

Khause Zeitsclir. d. deutsch. Geol. Ges. 1877, 22.

KiESOW Ueber silurische und devonische Geschiebc Westpreussens 1884, 58.

Pleurotomaria cingulata BucH Beitr. zur Gebirgskunde von Russland, 116.

Eichwald Lath, rossica I, 2, 1166, pi. 43 f. 2.

Shell elongate, turreted, rather slowly increasing, whorls seven, almost conical,

slightly ventricose and with shallow suture. Slit band 3 millims. wide, situated above

the middle of the body whorl and on the other whorls near the upper suture, at a

level with the surface of the shell, the crescents small and narrow, very dense. The

ornamental lines are transversal, uniform, dense, turned in a highly acute angle towards

the slit band. The aperture is ovate, higher than broad. The umbilicus is very nar-

row and nearly hidden by a reflexion of the columellar lip.

') In a foot-note to this Hisingek added: (Pleurotomaria?)
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Height 63 mill., width of body whorl 28 mill., width of smallest whorl 7 inill.

Height of aperture 19 mill., width of the same 15 mill. Apical angle 86°.

The original specimen of Hisinger, now figured anew, pi. XII f. 9, has been

found by him in a detached stone near the church of Gothem. The rock is a

variety of oolite, peculiar to a quarry at the base of Bara backe and consequently

there cannot be any doubt of its being derived from that place. Quite similar

specimens have been found in the gritty limestone near Gothems hammar. Those

from neighbouring quarries in Horsne are also nearly allied, though there is some little

difference as to the relative size of the whorls.

Fragments of a fine specimen have been obtained from the canal near Westuijs

in Hall. Nuclei which in all probability belong to this species to judge from their

shape, have been found in the hard shale of Petesvik in Ha1)blingbo. They are larger

than those from Gothem measuring as much as 35 mill, in width of the body whorl.

The Museum of Copenhagen has specimens from Nils.

2. Murchisonia cava n.

PL XII lig. 4.

Shell cylindrical, turreted, whorls, only six left in the fragmentary specimens,

ventricose, rather angular near the slit band. This is narrow, situated exactly on the

middle of the body whorl and near the upper suture in the other whorls, more deepl)'

excavated than in any other species of its group, the crescents oblique, distantiated.

Aperture ovate. Dimensions of specimen from Djupvik in Eksta: h. 51 mm., br. 28 mm.
Specimens have been obtained from Martebo, Djupvik in Eksta, Horsne and the lime-

stone near Wisby.

3. Murchisonia moniliformis n.

PL XII tig. 5-C.

Shell tapering, turreted, narrow in proportion to its length. Whorls eleven,

globose, with deep suture, rapidly increrising in size. Slit band nearly in the middle

of the whorls or a little above it, slightly concave. Aperture ovate, with lips much
reflexed both near the columella and in the superior border. Umbilicus hidden through

the reflexion of the columellar lip.

Length 36 milliin., breadth 11 mill., apical angle 22°.

From the sandstone and the oolite of Bursvik, where it is common.

4. Murcliisoma olbtusangula n.

PL XII fig. 7, 11, 12.

Shell turreted, inodoratelj^ tapering, with twelve ventricose whorls widened on

(he middle in an obtuse angle, where the elevated slit, band is situated. The aperture

ovate. The umbilicus is hidden through a fold of the ('oluirielhir li[). Ornamentntion

in this and the two j>r('ceding species almost the same; as in M. cingulata.

Height 30 mill., br. 10 mill. Apical angle 29 °.
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The typical specimens are derived from the limestone beds of Kyrkberget (Rackar-

backen) in Wisby. Others are from Lummelund, Samsugn in Othem, Lutterhorn in

Faro, and some specimens from Wialmsndd may perhaps also belong here. Those

from Samsugn, fig. 11—12, are much altered through corrosion and in some there is

a false appearance as if the slit band were lineated longitudinally, but this may on

closer inspection ami comparison be traced to changes after the fossilization. These

specimens, however, are somewhat less angular than those from the other localities.

5. Murcliisonia subplicata n.

PI. XII fig. 8.

Shell short and thick in comparison with its congeners. Whorls nine, slowly

increasing, widened on the middle into an obtuse ridge where tlie shallow slit band

is placed. The inferior border of the whorls is folded into a callous ridge, which

overlies and partially covers the deep and narrow suture. The aperture is ovate, the

inner lip reflexed and the umbilicus a narrow fissure.

Height 27 millim., breadth 21 mill., apical angle 35 °.

In all, six s^jecimens have been obtained from Lummelund in the superior limestone.

6. Murchisonia compressa n.

PI. XII fig. 15—19.

oTnrriteUaf (Turbo L.y> 1828. Hisinger Anteckningar IV, 221, tab. VI f. 3.

Tiirrilelkt cingulala 1831. In. p. p. Anteckn. V, llf), tab. II f. 1 (nuclinis).

1837. Id. p. p. Lethnea Suec, 39, tab. XII fig. G 1).

»Stoiikiiiiior af Tiirritellor» 1841. Id. Forteckning, .50.

Shell elongately turriculate, with slowly tapering whorls, only moderately ven-

tricose, numerous — as many as 18 have been numbered in one specimen. The ratio

of the increase in the whorls is in this species much slower than in any other, the

breadth augmenting much faster than the height, as is made evident through the follow-

ing comparative table of the dimensions of the whorls in five species.

M. cingulata. M. cava. M. compressa. M. attenuata. M. obtusangula.
Two specimens.

Spei-. A. Spec. B.

Height ufivhorls. Bicadtli. II. Hi'. II. Br. II. Br. IT. Br. IT. Br.

I?0(ly whorl 17 mm. 31 mm. 12 mm. 22mm. 9 mm. 20mm. 17 mm. 20mm. IS mm. 22 mm. 7 mm. 11mm.

2 .'. 12 » 25 » 10 » 19 » 8 » 18 .. 12 » 15 « 17 -> 18 » C » 9 »

3 10 » 18 n 8 » 15 » 7 » 17 " 10 » 12 » 12 " 14 » 4 » 8 »

4 _ 7 1) 14 " — — 7 " 15 " (5 » 10 " 9 " 11 » 3 » 6 »

— — C » 13 » 5 » — G » — 3 " 5 »

6 — — — — 5 » 12 - — — — — 2 » 4

7 — _ — — 5 » 10 » — — — — 2 » 3

8 — — — — 4b 9 » — — — — 1»2
9 — — — — 4"8)> — — — — — -

10 — — — — 3»7» — — — — —
11 — — — — 3»6.. — — — — —
12 — — — — 3„6»— — — — —

K. Vet. Akad. Haiull. Band in. N:o fi. 17
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The apex of the spire is in all specimens, which have been investigated, filled

up with solid calcareous spar of a brownish colour, Avithout any trace of transverse

diaphragmata. The nuclei have a glossy surface and look as if the interior walls of

the shell had been porcellanous. The slit band is prominent a little above the middle

of the whorls, it is narrow and slightly concave along its median line- The aperture

is rather obovate approaching to the circidar. The umbilicus seems to have been

large and open as shown by longitudinal sections when there is no compact columella

(fig. 18), but an open tubular axis interiorly.

Very frequent in the inferior limestone of Ostergarn at Grogarn and Katt-

hammarsvik, but almost only as nuclei, on which traces of the sculpture of the shell

are visible. It has also been found in the neiohbourinor strata of Kriiklin<i;bo and

Ardre, and it is probable that some nuclei from the limestone of Wisby belong to

this species.

Height 80 millira., breadth 21 mill., apical angle 22 °.

This common species has usually been confounded with Murch. cingulata, as

HisiNGER himself did, till he in his nFOrteckning ofver Svenska petrificater", edited 1841,

p. 56, separates it from M. cingulata, without giving it any new name.

7. Murcliisonia attenuata Hisingek.

PL Xir fig. 20—24.

Turbinis maiini nucleus lapideus l.TJvis etc. Bromell Act. Lit. Siiec. 17.38 vol. Ill p. .37.

Turritella attenuata 1840. His. Letli. Suec. Supplera. Secundum, 4. tab. 37 f. 7.

1841. Id. Forteckning, 56.

1848. Bronn Noraenclator, 1.331.

Murchisonia attenuata 18G7. Lindstrom Nomina foss. Gotl., 23 (ncc. Murcliisonia attenuata Hai.l 18r)6,

Trans. Albany Instit. vol. IV, 27).

Shell elongate, whorls seven in the most complete specimens, though there have

certainly been many more. The whorls are ventricose, nearly as long as broad, some-

what angular where the slit band is projecting. This band is narrow, placed a little

below the median line of the body whorl and quite on the middle line of the other

whorls. It has an even surface, fig. 24 section, the crescents are regular, fig. 23.

But near the aperture in large specimens the transverse ornamental strias above and

beneath are confluent with the band without any separating or bordering lines and

it continues only as an elevated ridge, sometimes not clearly distinct from the

surface. In this feature it shows relations to such genera as Euomphalus and

Loxonema (for inst. pi. XV fig. 9) and also to Pleurot. planorbis His. The shallow

suture crosses the longitudinal axis in a line more oblique than in the other species.

There is no umbilicus and the aperture is oblong, the ujjpermost corner acumi-

nated, its columellar lip thin, reflexed. Height 51 millim., width of body whorl

18 millim.
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The original specimen of Hisingku is from Ostergarn fi-oni where lately more
specimens have been obtained, and quite similar ones are very common in the lowest

shale near W'isby. It has also been found in the limestone of Gothemshammar, in

the shale beds and limestone of Slite, on Furillen, in FoUingbo and in the limestone

at Kalens Qvarn.

8. MurcMsonia paradoxa n.

PL XXI fig. 1—3.

Shell cylindrical, turreted, slowly increasing in width, whorls seven in the best

preserved of two fragmentary s[)ecimens. The slit band is situated a little above the

median line of the whorls, it is elevated, with a flat surface, crescents regular, dense,

placed obliquely on the band whicli is crossing the axis of tlie shell in a highly acute

angle. The whurls which are of equal breadth and height, are of an only slightly

convex outline, though a little more bulging out in one of the specimens. They are

adorned with minute transverse lines of the same pattern as in M. attenuata and

M. cingulata. The uppermost margin of the whorls is at first constricted by a

shallow groove, then widened in a stringlike rib, which covers the basis of the over-

lying whorls. The state of preservation of the specimens prohibits to ascertain the

shape of the aperture and the umbilicus. Height of most complete specimen 36 mm.,

br. 10 mm.
Rate of growth of the whorls:
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bilicus is visible and the aperture is ovate. Height 21 iiiillim., breadth 12 iiiilliin.

Apical angle 38 °.

It has been found in the coralliferous limestone of Lindeklint and Sandarfve

kulle, one specimen from each locality.

10. Murchisonia munda n.

PI. XIII fig. 6.

Shell turriculate, terete, with eight short, ventricose whorls, twice as liroad as

high. The narrow, rupelike slit band forms a proiuineiit angle a little below the

median line of tlie body whorl and a little above the same line in the other whorls.

It is hemmed in by two distinct lines and its surface is prominent and ccjiivcx, the

crescents are distantiated, smooth, lamellar and imbricated, quite as in that gr(jup of

the Pluurotomaria>, which has been called Crispaj. In this feature the four first species

of tlie Murchisuniie oriiatte are similar. Above the band, and parallel with it, a small

ridge runs on the body whorl. The surface is transversally striated by gently undula-

ting, lamellar, densely placed lines, imbricated as it were. For the rest the shell is

quite smooth without any longitudinal or transverse striai. The aperture is nearly

obli(juely elliptic and the columellar lip thin and reflexcd, hiding the umbilicus.

Height nearly 6 millim., breadth 3 millim.

A few specimens found in the marly strata of the upper limestone of Slite.

It comes near to the preceding species as to the ornamentation, though this is

much iiner in M. munda.

11. Murchisonia tortuosa n.

PI. XIII fig. 4, 5, 13, 14.

Shell turriculate, of nine ventricose whorls, nearly twice as broad as high, an-

gulated a little below the middle of the whorls, where the chordlike slit band is

placed. This band is narrow, convex and outstanding, composed of nearly tubular and

lamellar crescents, wliich cover each other successively, in an imbi'icating way. The
lowest part of the whorls is abruptly bent in towards the suture in a face, whereby

the suture is uncommonly deep. There is a low ridge between the slit band and

the umbilicus parallel with the former. In one specimen, fig. 13 there are also two

or three low ridges on both sides of the slit band. The ornamentation consists for the

rest in transverse, sinuous, lamellar stria). On the umbilical part there is also much
variation, in some a succession of concentric ridges, cut by striic, which are sinuous,

as in fig. 14, or in others, as in fig. 5, only transverse stria; and concentric ones near

the edges. H. 11 mm., br- 6 mill.

The aperture is ovate, the inner lip reflexed and hiding the umbilicus.

J
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Only two spucimeiis have heoii I'ouiid, one from tlie cririoidtil limestone of Stor

Wede in Follingbo and the other variety from a limestone ridge near the ehurch

of Burs.

12. MurcMsonia imbricata n.

PI. XIII fig. 7—12.

Shell turriculate, elongate and slender, fig. 7, or short and terete, fig. 8; whorls

nine, broader than high. The slit band is prominent as a sharp edge, nearly on the

middle of all whorls or a little above. It is narrow, the erescents are long, protracted

and tube shaped, slender at their origin beneath the next preceding and slowly widening

till they form an erect, somewhat reflexed edge, fig. 11, 12. This form of the cre-

scents very much reminds of that in Pleurotomaria tubulosa, pi. IX f. 8, though the

crescents are more narrow and elongate in Murchisonia imbricata. The same sort of slit

band also distinguishes this species from the two nearly related, preceding ones. In

the two varieties, lig. 7, 8, the ornamentation of the surface is thus far dissimilar, that

it is finer in the elongated form, than in the other. Thei-e are in both transverse,

oblique stria;, somewhat elevated and lamellar at their edges and thence causing an

imbricated appearance. They are crossed by a low and narrow ridge above the slit

band on the body whorl and by a more prominent, sharp ridge on all whorls near

the suture, which is very deep. On the umbilical side the stria) are finer and closer.

The aperture is nearly circular and its columellar lip reflexed, though not so much as

to hide the narrow umbilicus. H. 5 millim. br. 2 mill.

This little, beautiful shell occurs plentifully in the marly seams of the upper

limestone of Lotsbacken in Slite and a few specimens have also been found in the

limestone near Kalens Qvarn and both in the red and gray limestone of Sandarfve kulle.

13. Murchisonia cancellata u.

PI. XIII lig. 1.

Shell turriculate, with eight transverse whorls of greater breadth than height, an-

gulated on the middle, where the slit band is situated. This baud is enclosed within

two longitudinal, sharply projecting lines on each side and these again have between

them a narrow concave belt, streaked with short, oblique lines. The slit band i)roper

is thus very narrow, concave, the crescents of so small a size as not to be distingui-

shable. The other shell surface is cancellated by transverse and longitudinal threads of

equal size, though somewhat unequally distuntiated. The aperture is nearly ovate, the

umbilicus is larger than in the others. Height of the most complete specimen 8 mill.,

br. 4 mill.

Some specimens have been found in the red limestone of Sandarfve kulle. From

this locality there is also a variety with more ventricose whorls, which seems to have

been larger.
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14. MurcMsonia cocMeata n.

PI. XIII fig. 2—3.

Shell turriculate, slender and tapering with twelve or thirteen whorls, much an-

gulated and prominent along the median line. The sides of the whoi'ls on both sides

of the slit band are rather much more concave than in any of the preceding species,

and constricted into a vertical ring near the lower suture. The slit band is promi-

nently convex, hemmed in only by the uneven edges of the surface, and covered by

very unequal, regularly curved crescents of which some prominent are mingled with

fainter. The ornamentation on both sides consists of transverse, much curved, ele-

vated sulci, remote, the interstices striped with minute striaj. On some distance from

the slit band tliree or four elevated ridges are crossing them; the largest is placed at

highest above the band, encircling the umbilical surface. On this same surface tliere

are several others, low, concentric ridges, which are crossed by finer and more closer

striae. The aperture is nearly circular and the columellar lip largely reflexed, widened

in a broad lamina near its superior corner and hiding the opening of the umbilicus.

The suture is distinct and slightly impressed. H. 18 inilliin. br. 8 millim.

This s|)ecies has been found in some 30 specimens in the red limestone of Sand-

arfve kulle and also a few from the limestone of Katthammarsvik in Ostergarn.

15. Murchisonia deflexa n.

PL XX lig. 1—6.

Shell turriculate, with nine transverse, tumid whorls, carinated through many sharp,

longitudinal keels. The whorls rapidly increase in size in the following regular proportion

:
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on the very edge of the covering lamella. Those below the band form a large curve,

directed forwards with its greatest convexity and with its upper end at tlie slit band bent

backwards. The transverse lines are nearly thrice as large as the longitudinal ones

and, where they meet, a thick, blunt nodule is formed. Above the slit band there are

two longitudinal keels and one smaller around the umbilicus. Close below the slit band

a sharp longitudinal keel is running and the lowest edge of the whorl is widened into a

narrow ridge, which covers the much impressed suture. A great peculiarity, which has not

been observed in any other species of the Murchisoniaj, nor in any other gastropodan shell

of the Silurian formation, consists in two interior, longitudinal keels, of Avhich one

narrow and thin, follows the inner wall of the outer side of the shell from the lower

corner of the outer apertural lip, where it is placed a little below the lowest keel.

It continues on the same level through the whole shell, as may be seen in the longi-

tudinal section, given in fig, 6. On the nucleus this ridge has of course occasioned

an impression as a narrow groove, fig 4. The other keel runs higher up near the top

of the whorls on their umbilical side and corresponds with the narrow ridge, which is

visible around the umbilicus. These may in some way be regarded as formations ho-

mologous with the continuous ridges which interiorly cover the walls of the NerinajJB.

The aperture is large, obovate, its outer lip is thin, the inner is lamellar, reflexed

and at broadest in its superior corner. The umbilicus is narrow, where it opens, and

continues downwards as a hollow axis.

The shell has in many specimens, especially on the interior side, an intense ochra-

ceous velloAv colour, but whether this is due to later mineral aijencies or to its retain-

ing anything of the original colouring is uncertain. H. 12 mill., br. 8 mill. Height

of aperture 4 mill., br. 4 mill-

In all, nine specimens have been found of this curious shell in the gra}- lime-

stone of Linde klint, on its northernmost side, and also a few specimens on Sandarfve

kuUe in the gray and red limestone.

Fam. VII. EUOMPHALID^. De Koninck.

Shell discoid or turriculate, on the eqnenl side or on the middle of the hoily irhorl

provided with a shnllou) notch in the outer lip, in continuation of ivhieh there rims on the

surface of the tvhorls a slender, elevated ridge, on which the transverse strife are forming

a small angle, directed backwards iirithout any resemblance with a true slit hand. The apex

of the shell is commonly filled ri-ith solid calcareous matter of an organic deposit or even

divided in various compartments through transverse, imperforated diapthragmata.

In adopting the name given by De Koninhk') to this family it is in a much more

restricted sense than he intended and such genera as Straparolus, Straparollina, Machirea

and Rhaphistoma are according to the definition given above not to be included. The

shells of this family, of which onl}- the genera luiomphalus, sensu strictiori, and Loxouema

•) Faune du Calcaire Carboiiif. de la Belgicjue, II, iii p. 1U7.
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are Silm-iau, have a slit in the h)\vei- edge of the exterior lip, much more shallow than

that of the Pleurotomarida; and nearly alike that in Pleurotoma and also in Turriteila').

Durino- the growth this slit is never chaiijjod into a real slit band as in the Pleuroto-Oct <->

niari(la\ at the highest there is a narrow ridge, where the lines of growth are curved

backwards. When we see how niollusca, in other respects dissimilar, are provided with

this slit in tlieir shell, it is indeed very questionable whether the Loxoneraata only on

tiiat ground are so luiarly related to the genus Euoniphalus as to be included in the

same family as here proposed. There may, however, be added the similarity in the

consolidated apex, and they may thus, at least provisionally, be regarded as related

and Loxonema in a certain way to hold the same position to Euoraphalus as Murchi-

sonia holds to Pleurotomaria.

Gen. EUOMPHALUS Sowerby p. p.

1814 Fjuomplitthis Sow. p. p. Mineral Condi. I, 97.

18.3;J Jiifi-ontia V>¥.?.\\^\'^fi p. p. Descr. Coqu. Coss. dcs fnvirons tie Paris, 221.

1815.5 Schi:oKtoma Bronn Lethfea Geogn. Ed. 1, 9.5.

184.3 Ecri/liomplinlus PoRTi.ocK p. p. Report (ieol. of Londonderry, 411.

Shdl discoid iritli contiguous or disjointed lohorls; on the apical side of the aperture

a shaUov and obtuse slit or sinus is situated, the traces of which are seen on the whorls

as a more or less elevated rid(/e, toicards ichich the lines of growth are turning their api-

cal angle. The apex of the shell is filled with a solid calcareous deposition of organic

origin and is often subdivided through transverse diapliragms.

After the detailed expositions of the affinities of this genus as given by De Ko-

NiNCK in his latest grand work and by Stoliczka^), Waagen') and Etiiekidge .ir'') only

a few remarks need be added, chiefly to show the standing point in this question of

J. Sowerby and Deshayes, the conchologists who have most essentially influenced the

opinion of others.

When James Sowerby in February 1814 published his new genus Euomphalns

in M IX of the Mineral Conchology p. 97, he founded it on such species as Euomph.

pentangulatus, catillus and nodosus, all provided with the small notch in the corner of

the aperture on the apical side and a ridge in connection with it on the surface of the

whorls. But already in April the same year he joined with them in that very genus

others as E. discors, rugosus etc., Avhich do not share in the peculiarity of conforma-

tion, distinctive of the former. Conse{piently, when we are to fi.x the characters of

Eiiomphalus it must be in the original conception of its author. Next, the opinions of

Deshayes are of great importance, as most of th(> subsequent authors seem to have fol-

lowed him. In 1830'') he did not accept Euoraphalus as an independent genus, but

') BooGE Watson Mollnsca of the Challenger Exp. in .loiirn. Linn. Soc., Zoology, vol. 1.5, p. 220.

-) PaliBontologia Indioa V, p. 247.

•0 Pal. Ind. XIII p. 8G.

*) Ann. mag. N. II. .5tli Srr. vol. .5, p. 480.
'-•) Eucyel. Method., Hist. Nat. d. Vers, vol. II p. 162.
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creates a section of it in Solarium, comprising all the three, first original species of

SowERBY. The later species, viz. E. discors, rugosus and funatus he says belong to

Turbo, and others again to Delphinula. He then (juite rightly distinguished the true

Euomphali from the others and in all probability assigned to the E. discors etc. their

true place.

In the same work he in 1832') identifies Straparolus of Montfort with Euom-

phalus or Solarium. As the confusion in this respect has originated with him and as

most of the later authors have participated his views, it may be as well, here at once

to try to clear up this matter. Montfort established, as is well known, his genus Stra-

parolus") in 1810, taking Str. Dionysii as the typical species. On comparing speci-

mens of this shell with specimens of E. pentangulatus or E. catillus it must, however,

be evident that they cannot possibly be regarded as of the same genus. In Straparo-

lus the shell has rounded, tubular whorls without the least trace of ridges, only with

some faint, longitudinal stripes and the transverse stria? are not angular, as in Euom-

phalus, in Euomphalus again the whorls are angular and provided with the distinctive

ridge on the apical side. It is, moreover, highly questionable whether Straparolus is

identical with those Silurian shells which formerly were confounded with Euomphalus,

as E. discors etc. These have in the present memoir, in consequence of the nacreous

structure of the shell and the characteristic opercula been placed amongst the Turbi-

nid;v and in the genus Oriostoraa. No opercula have ever been found belonging either

to Euomphalus sensu strict, or to Straparolus nor are they nacreous. If it steadily is

kept in view that Straparolus not at all is identical with Euomphalus s. str. and scar-

cely with Oriostoma, a great deal of difficulties will be overcome.

A change is made in 1833^) by Desiiayes thus far that he creates a new genus

Bifrontia and in this he ranges E. catillus, while the other two species are left with

Solarium as before. It cannot be denied, that there is a certain resemblance between

such shells as the Gotlandic E. tuba and Desiiayes' Bifrontia ammonoides and B.

Deshayesii'') and likewise amongst recent shells, Omalaxis (Bifrontia) supranitida Wood
has a shape that reminds of that of the palaeozoic.

In his last great work '') he maintains Euomphalus as a genus distinct fi-om So-

larium, though belonging to the same family. He is further (1. c. p. 678) willing to

accept Bronn's Schizostoma for E. catillus. As to the last mentioned genus, estaldished

with E. catillus as type, it was rejected by Feed. Roemer"), who regards the indented

curvature of the aperture too insignificant as a generic character. It may, however,

be questioned whether this genus ought not to be retained for such Devonian species

1) Vol. Ill p. 986.

-) (ioncliyliologie Systoni. II, 174.

^) Description des Ooiinilles foss. dps Environs do Paris IT p. 221. Tiiis work is <lated 1824 on the title

pasfo, but it was published in small parts and it lasted till 18.'i9 before it was completed. According

to Hbrmannsen Indic. (Jenerum, Bifrontia was pul)lislied in 1833.

*) Anira. sans vertebres dans le Bassin de Paris, II pi. 2G f. 22— 28.

^) Anini. sans vertebr. dans le basin de Paris. Vol. 11, G60.

«) Lath. Geogn. 3:e Anfl. 1 Bd, 4.5G.

K. Sv. Vet.-Akail. TIandl. Bd. Id. N:o U. 18
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as Schizostoma Pusozii and Sch. radiatum, which are of a type entirely different from

E. catillus.

To sum up the chief results now gained, I believe:

l:o) that Euomphalus is to be maintained in the sense which Sowerby at first

gave it.

2:o) that Straparolus, as well as Oriostoma must be removed from Euomphalus

as not identical with it and belonging to different families, Oriostoma being one of

the Turbinidaj.

3:o) that of the Silurian shells Euomphalus along with Loxonema must be re-

garded as members of the family of the Euomphalidte De Kon. p. p. and

4:o) that this is to have its systematic place next to the Pleurotomaridse, as there

are forms linking both together.

Eccyliomphalus, the only remaining synonymic genus, the identity of which

with Phanerotinus is doubtful, comprised, when first established, two species and the

author, Portlock, lays stress on »its great resemblance to an unrolled Euomphalus».

And, in fact, these species come near to such as our E. Gotlandicus and E. triquetrus.

But by and by quite different shells were introduced into it. Eccyl. alatus Ferd. Roe-

MER, concerning which species see above at page 110, is an instance of the adventitious

forms. This genus has thus come to contain species of evolute Euomphali and like-

wise evolute Pleurotomaria3. It must, consequently, be broken up, and its species be

distributed in these genera. Both the typical species are Euomphali.

The genus Euomphalus has a wide geological range. In Sweden the oldest spe-

cimens have been found as deep down in the Lower Silurian as in the Lower Gray

Orthoceratite limestone of Dalecarlia, from where the specimen, delineated on pi. XllI

fig. 36—38 has been derived. It is evolute, with three widely separated whorls of cir-

cular section, the aperture angulated in its lowest corner, where the large and distinct

slit, fig. 36, is situated. The ridge in continuation of this runs very sharp along the

whole apical side of the whorls. The ornamentation consists of imbricated, transverse

striaj, curved back in an acute angle, where they cross the apical ridge. The oldest

whorls on the visible part of the apex is divided in chambers through at least four

transverse diaphragmata. I have named this interesting species Euomphalus Angelini

in remembrance of the indefatigable and gifted man. Professor N. P. Angelin who devo-

ted his life to the investigation and elucidation of the palaeontology of Scandinavia.

Next in order of time we find a Euomph. obtusangulus ') which resembles the

Upper Silurian E. Walmstedti and E. prsBCursor, in the Leptjena limestone of Dalecar-

lia. In the Upper Silurian of Gotland there are five species, besides fragments indica-

ting others. It is well known that there have been several species found both in the

Devonian and Carboniferous formations expecially in the later, where the genus seems

to have attained its culmen. Whether the Euomphali had continued during the Meso-

zoic times is uncertain. They have, it is true, been recorded as occurring in the Tri-

assic Rocks of Austria"). But the form of these presumed Euomphali does, certainly

') Angelin & Lindstrom. Fragmenta Silurica p. 12 pi. XVII f. 19—20.

-) See the works of Klipstein and Lacbe.
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not haniionizu with tliut of the palsDOzoic Euomphali. As Stoliczka has sliown'),

most of the Jurassic forms belong to the genus Discohelix, of which there probably

already is a representative in the Devonian strata of Nassau^). It is possible that this

genus has continued during the Tertiary times and still survives in the Mediterranean

and Atlantic seas.

As to the species here described in tliis genus, E. tuba n. may be only provisio-

nally included in it, as it deviates somewhat in its form and possibly rather is an

Oriostoma. On the other hand, it nmst by future researches be decided whether Orio-

stoma angulatum Wahlenbebg rather not is an Euomphalus.

1. Euomplialus Gotlandicus n,

PI. XIII tig. 19—31.

Shell disciform, involute or disjointed, at the highest with live whorls. These

are cylindrical and nearly triangular in section, the slit and its concomitant ridge being

on the apical side. The oldest mutation or variety, which occurs in the shale beds,

has only the nucleus left and is generally involute (figs. 19—22) with a wide and open

umbilicus showing all whorls. The aperture is in the best specimens triangular, the

ridge forming an angle, the outer lip thin, a little reflexed outwards. The tendency to

disjoint can be traced in specimens where the whorls are coiled in, but have some free

space between them, to those where they are quite uncoiled as in figs. 23—25. From
the same geological horizon the specimens figured in figs 30—31 have also been ob-

tained. In the uppermost limestone strata near Wisby hitherto only uncoiled speci-

mens have been found as shown in figures 26 — 29. In them the aperture is more
triangular than in the involute forms from Wisby a. The ornamentation of the sur-

face is nearly alike in all, consisting of thin, transverse threads bent in an angular

line curved backwards from the apertural slit. This slit is situated nearly in the

middle of the lower edge of the aperture and forms a highly obtuse angle. The three

oldest whorls are filled with solid calcareous deposit, figs. 22, 29, and the uppermost

surface of this stratum is deeply concave.

H. 20 mill., br. 42 mill, of involute specimen.

H. 15 mill., br. 39 mill, of uncoiled specimen.

The involute variety is found in great numbers in the lowest shale near Wisby,

and also at Westergarn and Stormyr in Rute. The uncoiled variety is found in the

same localities and moreover in the uppermost limestone beds of Kyrkberget in Wisby
and at Killens Qvarn, Hogran, the shore of Slite, Weskinde.

From the shale of Wisby some nuclei have been obtained in all particulars re-

sembling the common involute one, excepting in having some slight longitudinal ridges

along the apical side. They are, however, not in a sufliciently good state of preserva-

tion for description and delineation.

') Uastropodcn tier Hierlatz Schichten. Sitzuugsbeiichteu der Ak. Wiss. VVieu, Bd 43, 1, p. IbO.
*) Euomphalus rota Sandb. Nassau p. 212, pi. 26 f. 5.
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2. Euomplialus triquetrus n.

PI. Xlll, lig. .•52—35.

Shell discoid, of triangular section, with four whorls, of which the older are

contiguous and the body whorl free through almost its wliolc length, rapidly widening,

much more so than in E. Gotlandicus and it is broadly expanded at the aperture.

The three smaller whorls, which form the apex, are lilled with a homogenous, cal-

careous deposit, only interrupted by a transverse diaphragma in the second whorl.

On the interior side of the umbilical surface the nucleus of the body whorl has a

shallow, longitudinal groove, being the impression of some internal ridge. The um-

bilical side is the largest, nearly flat, and the two other shorter sides meet in an obtuse

angle on the apical side. The aperture is transversally triangular, broader than high,

the inferior corner acuminated. It is oblique and the superior lip more prominent

than the inferior one. The notch in the inferior lip is broadly triangular, fig. 85,

and deeper than in the preceding species. H. of aperture 16 mm., br. 22 mm., dia-

meter of the sliell 51 mm.
Specimens have been obtained from the shale and limestone of Slite, from Boge,

Westkinde and Hogran.

3. Euomphalus tuba n.

PI. XVm fig. 6—8.

Shell globular, with a low, though prominent si)ire and four tubular whorls.

They are ventricose, with slightly elevated ridge in continuation of the apertural in-

dentation. The suture is deep and the whorls sink much abruptly towards it. The

ornamentation consists in narrow longitudinal tiireads, which are crossed by indistinct,

transverse lines of growth, coarser and finer, forming an obtuse angle in the same

line as the slit is situated. The aperture is circular and the lips thin, the umbilicus

is narrow, but open.

H. 7 millim., br. 10 m.

A single specimen from the liniestone of Samsugn in Othem. A nucleus from

Martebo of larger dimensions may possibly also belong to this species.

4. Euomplialus prsecursor n.

PL XVIIl, tig. 9—11.

Shell discoid, spire moderately prominent, of five whorls, rapidly increasing in

size, the body whorl in breadth surpassing all the others. The narrow characteristic

keel is seen a little below its median line, having inside it towards the suture a fiat

surface. On the umbilical side of the body Avhorl there is a narrow, sharp keel nearer
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to the umbilictis than the exturior niargiii, on the inside of which a scooped out belt

is formed, being bordered by a Hharp edge where the umbilicus begins. The striation

on the surface is only transversal, slightly bent in a sinus where it crosses the keel.

The striae are narrow, elevated and thread like. The aperture is transversally ovate,

the umbilicus rather narrow. II. (! mm., br. 17 mm., diameter of umbilicus 5 mm.
Another specimen: H. 5 mm., br. 11 mm., umbilicus 3 mm. Two specimens from the

shale of Wisby. From Dalhemsa, near Nya Slitegards, the museum possesses a single

specimen, which [)erliaps is only a variety of this species. It is, however, different in

not having the inferior keel so prominent and the whorls are convex, not flat between

the keel and the suture. On the undjilical side it is more conformed to the former.

The shape and sculpture of E. pr;ecursor remind of the far larger species from

younger paheozoic formations.

5. Euomplialus Walmstedti n.

PI. XVIII fig. 12—14.

Shell discoid, spire on a level with the body whorl, whorls seven. On the

apical side a blunt ridge is running longitudinally and the surface of the whorl inside

it and the suture is slojiing towards the suture or even a little scooped out. The

median line of the whorl, on the dividing line of the apical and umbilical side, is

obtusely carinated. A little inside the longitudinal axis of the umbilical side there is

a sharp, narrow keel, from which the side slopes gently inward. A narrow, sharply

defined groove marks the suture on the umbilical side. The transverse striation, the

only one extant, is extremely fine and the stria; are slightly angulated when cro.ssing

the inferior ridge. The aperture is transversally ovate, angulated, the umbilicus wide

and open. H. 4 mm., br. 13 mm., umbilicus 4 mm. Several specimens have been

obtained from the red limestone of Sandarfve kulle. There are also specimens from

Samsugn in Othem and Klinteberg, which probably are oidy varieties of this species.

They have the whorls more rounded and the keels blunt or nearly evanescent. The

wider umbilicus and the conformation of the whorls around it, as well as the quite

different striation, distinguish this species from the former.

Gen. LOXONEMA Phillips.

1841 Lv.vouema Puill. Pala;ozoic Foss. Cornwall, p. 98.

Shell turriculate, loith loiu/, slender spire of ventricose wItorU; a shallow indenture

occurs in the exterior lip of the aperture. The lines of </roicth and also the ornamental

ones are bent in an obtuse angle, the apex of lohich is situated in a line with the apcr-

tural indentation. The axis is solid and the oldest whorls are filled with an organic

deposit of homogenous calcite as in the preceding genus.
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Of the species lirst included within this genus almost nil have the characteristic

features of »the oblique proTuinent thread like striai which cover the surface in all the

typical species» and as also the etymology of the name implies. In spite of such

expressly given characteristics by the iirst author later naturalists have placed within

the limits of this genus shells which are ornamented in a quite different manner, and

rather should be regarded as belonging to other genera. Only such shells, in which

the ornamental stria^ form an angle along the median line of the whorls or near that

line conformably to the first typical species, should be placed here.

Michelia of Ad. Ferd. Roemer ') comprises shells with nearly the same ornamenta-

tion as in Loxonema, but with whorls and spire more like those in Trochus or Terebra.

Species of Loxonema have been found in the Silurian and Devonian formations.

A few have also been found in the Carboniferous limestone, though a great many
have been introduced in this genus without showing the distinctive characteristics.

But of all those desci'ibed as Loxonema by Laube ^) from the Triassic strata of St.

Cassian not a single one can be regarded as appertaining to that genus.

In the Silurian of Gotland five species have been found, differing from each

other in the shape and relative size of the whorls as well as in the position of the

insinuation and the character of the anjiular striie.

1. Loxonema sinuosum Sowerby.

PL XV fig. 1-5, 7.

Terebra? sinuosa 1839. Sowerby in Sil. Syst. (519 lab. 8. fi^- 15 (not Salter in Mem. Geol. Survey

II, I, 357, pi. 14 r. 2, vvliicli is — Miiich. cingulata His., Loxonema
sinuosa Phillips Pal. Koss. Cornwall 99 pi. 38 f. 182 is a Devonian

species distinct from the Silurian and has to be renamed as it is of later date).

Loxonema sinuosum 1848. Bronn Nomenclator, 670.

1850. D'Orbigny Prodrome I, 29.

1854. MouRis Catal. Brit. Foss. Ed. 2, 255.

1859. Salter Siluria 3 Ed., 549 tab. 24 f. 3.

1873. Id. Catal. Cambr. Foss., 172.

llolojicUa {obsoleUe 'iovi.ixK.) 1867. Linustrom Nomina, 23.

Shell elongate, turriculate, with eight whorls, wliich are transverse, broader than

high, ventricose, constricted in a narrow belt close at the suture and the lowest edge

of the whorl hiding and covering the suture. Suture crossing the axis of the shell

in a very acute angle. The surface is covered by very fine, elevated lines, which are

bent in a nearly rectangular curve, along a line somewhat below the transverse median

axis of the wiiorl corresponding with tlie position of the obtuse indentation of tlie

aperture. The striie are finest on the body whorl, being more and more coarse and

changed into elevated, angular ridges on the older whorls. The aperture is ovate,

the columellar lip having besides it only a narrow, umbilical fissure open, which is

') PaljBontographica Bd. 3, p. 73.

^) Denkschriften der Ak. d. Wiss. iju Wien 1868 Zweite Abth., p. 60.
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completely closed in the interior, the columella being solid, fig. 4. The apex is a homo-

genous mass of calcareous spar, fig. 4, and consequently the nuclei, fig. 5, are ending

in an obtuse truncation. H. 24 millini., width of body whorl 12 millim.

Size of the whorls in two specimens.

Spec. A. Spec. B.

lorls
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Whorls. H. Br.

1 10 14

2 7 11

3 5 8

4 4 6

5 3 5

6 2 4

The increase is consequently more rapid in tiie youngest whorls. The suture is

moderately deep and the whorls are regularly rounded down to it, without any con-

striction. The apices of the angular striix? are placed on the middle of the whorls

and resemble those of Lox. sinuosum. H. 32 millini., i)r. 14 7nm.

Only one specimen has been found in the upper limestone near Wisby and -there

are also some from Westergarn.

4. Loxonema strangulatum n.

PI. XV fig. 8—10.

Shell turriculate, long and slender, of at least six whorls. As may be seen by the

dimensions, given below, the whorls are of nearly double the height against the width.

They are only moderately ventricose, as to appear almost cylindrical, the suture is

oblique, more so than in the other Gotland species. The lowest part of the whorls

is constricted in a rather broad belt just above the suture. The ornamentation con-

sists of the usual stria>, bent backAvards on the middle of the whorls in a sharp rect-

angular sinus.

Height of longest specimen from ()stergarn 47 inillim., br. 8 mill. Height of

second whorl in the Klinteberg specimen figured 8 inillim., breadth 5 milliin.

Found in the limestone of Ostergarn and Klinteberg.

5. Loxonema ? fasciatum n.

PI. XV fig. 11, pi. XX fig. 7.

Shell slender, elongate, turriculate, with about 10 slightly convex whorls, glos.sy,

though covered with exceedingly minute transverse stria;, which are curved backwards
in an angle. The apex of this angle is obliquely arched and taken together the apices

of all striae form, exactly above the median line of the whorl near the upper suture,

a relatively large band, somewhat resembling the slit band in Murchisonia, as for in-

.stance M. crispa. It is however not clearly defined from the ambient surface, through
bordering lines and the species may, untill further information is gained, be left with

Loxonema. The whorls are a little longer than broad. The aperture is ovate. H. 13

raillim., br. 2 mm.
A few specimens have been found in the red limestone of Sandarfve kulle.
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Fam. VIIT. TROCHID.E D'Orh.

Gen. TROCHUS L.

1758 Trochus L. Syst. Nat. ed. X, 756.

1879 I'alceotrochus 3. Hall Pal. N. York vol. V pt. II, 133.

1881 Flemingia De Koni.nck Fauiic II, in, 94.

1882 Eotroclius WiiiTKiELi) Bullet. N:o .3 of American Museum of Natural History p. 77.

It is with great diffidence the following species have been described as belonging

to the old genus Trochns. The only reason for placing them there is the general

exterior shape of the shell, it having not been possible to find any evidences from the

microscopic structure of the shell nor from any traces of a nacreous stratum or an

operculum. On the other hand, there are so many genera of shells which have per-

sisted from the Silurian age through all the following and still continue, and it may
therefore not be thought an impossibility that also the Trochi existed already in the

Silurian times. Moreover, it is generally adopted that species of Trochus have been

found in the Devonian rocks, where they, however, as well as in the Carboniferous

limestones, not are numerous. Most of these palaeozoic Trochi are nearest allied to

that division, where the inner lip is thin or only slightly thickened, and the umbilical

side flat. A few, as Tr. profundus and Tr. cavus ^) evidently belong to a section of

Palaeozoic Trochi, out of which Whitfield (1. c.) has established his genus Eotrochus.

They have exactly the same cup shaped conformation of the umbilical side, which has

led some authors ^) to place similar ones from the Jurassic formations with the Phoridu;

in the genus Onustus. I think, however, that the PaloBozoic may, at least for the

present, be retained in Trochus. On comparing the beautiful figures of Tr. lamellosus

for instance in D'Orbigny's Pal. Frangaise, Terr. Jurass. pi. 311 fig. 11— 13, the re-

markable similarity with the Silurian Tr. cavus and profundus is evident. There is in

all the same cup shaped umbilical surface, the thin, lamellar border around it and the

open umbilicus. There are no traces of any nacreous stratum. The columella, probably

solid in some, is in many replaced by a wide, open, funnel shaped axis. The apex of

the whorls is filled up with a calcareous deposit.

Sixteen species have been discovered in the limestone beds of Gotland, none

having hitherto been found in the subjacent shales. These species may be divided

into the following groups.

I. TRANSVERSI, transversally ornamented by oblique lines.

1. Tr. Gotlandicus n.

2. Tr. fulrainatus n.

3. Tr. mollis n.

') Probably also Tr. Stuxbergi and iindiilaii';.

-) HuDLESTON Contributions to tlic Pal. oi' tlip Yorkshire Oolites. Geol. Mag;, 1884, p. 29.S.

K. .Sv Vet. Akail Han.U. Bd. 19 N':o a 19
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4. Tr. Stuxbergi n.

5. Tr. undulans n.

6. Tr. profundus n.

7. Tr. cavus u.

8. Tr. Lundgreni n.

9. Tr. Kolmodini n.

II. OARINATI witli longitudinal keels.

10. Tr. Dalli n.

11. Tr. Wisbyensis n.

12. Tr. lamellosus n.

III. INCISI with angulately impressed suture.

13. Tr. incisus n.

14. Tr. gyrans n.

15. Tr. densestriatus n.

IV. SPINOSI with spiny processes along the suture.

16. Tr. astraliiformis ii.

No species has as yet been found in the Lower Silurian beds of Sweden.

Div. I. TRANSVERSI.

1. Trochus Gotlandicus n.

PI. XIV % 1— 11.

Shell broadly conical, sides even, only slightly convex, whorls seven, transversally

striated by the oblique, backwards directed, lamellar, wavy lines of growth, which over-

lap each other and consequently give the surface an imbricated appearance. They vaiy

finer (fig. 1) or coarser (fig. 6). Where the umbilical and apical faces of the last whorl

meet they form an acute angle which often is pi'olonged into a horizontal, solid keel.

The umbilical surface is nearly flat, smootli, striated by minute, dense lines. The

aperture is oblique, almost triangular. The outer lip is thin and sharp, the inner lip

reflexed. The umbilicus is closed and there is a marked circular depression around

it, defined by a narrow, thread like ridge. The columella is solid. The suture is shallow,

often covered by the lamellar keel of the preceding whorls, and the outlines of the

different whorls run in a continued profil without any interruption. The apex of the

shell is filled up with solid calcareous matter. A peculiar reticulated structure is shown,

fig. 9, in thin, transparent cuts of the shell.

H. 18 mill., br. 35 millim.

It occurs plentifully at Lansa and Lutterhorn on Far6, in the limestone of Slite,

Hall near WestoOs, in the coast all along the shore from Likkershamn to Wisby. A single

nucleus has been found in the shale near Wisby and probably belongs to this species.
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2. Troclius fulminatus n.

PI. XIV tig. 12—13.

Shell small, broadly conical with five veritricose whorls and deep suture. The
ornauientation is peculiar and cliaracteristic. The distiuitiated, transverse lines are a

little below the middle of the whorls suddenly bent in an obtuse angle, thus forming,

as it were, a lower field of striie on the belt next above the suture. The aperture is

transversally obovate, the lips thin, the umbilicus closed and the central part of the

umbilical face deeply depressed and surrounded b}' n low ridge. H. lU millim.,

br. 10 mm.
A few specimens of this characteristic little shell have been found in a white

crystalline limestone north of Wisby, along the shore of Westkinde and Lummelund.

3. Troclius mollis n.

PI. XIV tig. 14—17.

Shell large, broadly conical, of six tumid whorls, which are only obtusely cari-

nated between the apical and the umbilical surfaces. The sculpture differs totall}'

from that of the preceding ones and consists only in microscopically minute, transverse

striag, very regularly distantiated from each other. The aperture is obliquely elliptical,

the outer lip thin and sharp, the interior lip strongly refiexed or thickened. Tiie

umbilicus is almost hidden through it and is only discerned as a narrow slit.

H. 21 millim., br. 27 millim.

Some specimens have been found in the limestone of Klinteberg and Samsugn,

and also in Lilla Carlso, from where the Mineralogical Museum of Copenhagen has

obtained a specimen.

4. Troclius Stuxbergi n.

PI. XIV fig. 59—69.

Shell small, obtusely conical of live or six whorls, which are ventricosc, most

tumid near their inferior edge and the sides above nearly vertical. The ornamentation

consists of sigmoid, obliquely transverse, laminar strite. The uml)i]ical and the a])ical

sides are se]jarated through a horizontal ridge, the extreme, thin margins of which are

much broken and jagged and are left behind in their old place on the older whorls,

having coalesced with the shell. The thin edges of this ridge form an upwards direc-

ted rim around the umbilical surface giving it a saucer-shaped appearance, elevated in

the centre around the narrow, but completely oj)en umbilicus. The aperture is circular

or obovate, tig. 59. The outer lip is, when entire, thin, but thickens towards its upper-

most corner, where the horizontal ridge is situated. H. 11 mill., br. 13 mm. Another

specimen h. 7 mill., br. 9 mill.
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Several specimens have been obtained from Klinteberg unci Sanisugn, and also

from Kyrkberget in Wisby.

It reminds, as to the ornamentation, of Troehus Gotlandicns, but the transverse

striie arc more straight in that species and sigmoid in Tr. Stuxbergi, moreover the

umbilical side and the shape of the Avhorls is quite different in both.

5. Troclius undulans n.

PI. XVI tig. 8—10.

Shell small, obtusely conical of five tumid whorls, bulging out near their inferior

part and with the sides above straight and vertical, whence the body whorl actpiires

a cup shaped appearance or also they arc of a concave outline, fig. 8. The oblique,

transverse lamellte of growth are distantiated, and have their projecting edges much
wavy and folded in a great number of siimosities, quite peculiar to this species. The

umbilical side is nearly flat, in the centre excavated into a deep funnel, on the bottom

of which the opening of the narrow umbilicus is seen. The horizontal ridge wiiicli

all around borders tiiis surface is thin and wavy. The aperture is circular, enclosed

within thick lips, the outer one being especially large and in its uppermost corner

angulated.

H. 8 mill., br. 12 mill. ^ .>, :,.„^ .

Only three specimens have been found, two from the upper limestone beds of

Slite and the third from Samsugn in Othem.

6. Troehus profundus n.

PI. XVI fig. 11— 13.

Shell of moderate size, broadly conical with large periphery of tlie umbilical side

and short spire. Si.x whorls of somewhat concave contour. The ornamentation con-

sists of oblique, transverse striiu or rather steplike gradations following each other at

wider distances than the striae in the preceding species. When seen in a section,

cutting them transversally they have a serrated appearance. The umbilical side is quite

smooth and glossy, excavated or cup-shaped, through the large, very thin, upwards

directed borders, which encircle the upper side of the whorls and the aperture. This

,^^ is circular and lies at some distance inside the border of the shell. A
\)/^ shallow, curved groove in direct continuation with the aperture, indicates

^^ the place the animal occupied when protruding itself froni the shell.

o7'i>lXi's"nrofin"-"
'^^^^ outcr Up is thill and sharp, the interior one thicker and straight.

du8, natural size,
f]^^, uuibilicus is opcu and wide; the axis is open as seen in the annexed

woodcut. H. 13 mm., br. 16 mm.
Two specimens have been found in the limestone of Samsugn in Othem. In

this, as well as in the following species and Tr. Stuxbergi and Tr. undulans, the
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foiiuatioii ut tlie umbilical side; in some way reminds ut the appearance of the same

side in Trochita and Galerus, but perhaps more so of that in Onustus or I'hurus

(f. inst. Ph. exutus). Their great accordance with such Jurassic forms as Trochus

lamellosus DOubigny is also already above indicated. There is also a Lower Silurian

genus Clisospira, lirst described by Billings in Canada, and also found in the beds of

the red Trinucleus shale of Ostergotlaud, nearly allied to these forms.

7. Troclius cavus n.

PI. XVIII fig. 15—17.

Shell broadly conical, with a large periphery of the umbilical side and obtuse

apex. Whorls five or six, of faintly concave outline, transversally striated, striaj gently

arched, distantiated with smooth interstices. Section of whorls transversally elliptic.

The suture is completely hidden by the superior borders of the whorls, which have

coalesced with the younger whorls and thus form an even apex. The umbilical side

is a deep, cup shaped hollow, more like that of a Phorus than that of the preceding.

The encircling borders of the shell are higher and thinner. In a shell of 17 millim. in

length there is a vertical height of 10 millim. for this umbilical hollow. Its surface

is almost smooth, only with indistinct, transverse striai. The bottom, a gently eleva-

ted belt around the umbilicus, is formed by the upper side of the body whorl, which

is more flat and expanded than in Tr. profundus. It is separated from the thin lips

of the border through a slightly elevated, narrow, annular stripe. The aperture is

ovate, lips thin and sharp, the umbilicus is open and wide. Height 9 millim, br. 20 mm.

Another specimen h. 14 mm., br. 22 mm. Fragment of a large specimen 30 mm.

in breadth.

Some specimens have been obtained in the red and gray limestone beds of the

hills of Linde and Sandarfve.

8. Troclius Lundgreni n.

PI. XIV fig. 46—53.

Shell large, broadly conical, whorls eight, rapidly increasing, slightly convex,

superior border eidarged into a broad lamellar ridge, horizontally outstanding and

separating the umbilical surface from the apical. This ridge is visible on all whorls

and projecting beneath the shallow suture. As seen in the magnilied section of this

ridge, fig. 52, its interior cavity has been divided through about five, transverse dia-

phragms. On looking at fig. 47 and the magnified corner of the aperture, it can be

questioned whether these apparent interior, transverse diaphragms are not rather to be

regarded as the sections of several such apei'tural edges, as seen in fig. 47, formed

inside each other, every new one smaller than its predecessors. In fig. 53, showing a

weathered edge, there are also some such apertural cornei's brought forward. The

ornamentation consists of narrow oblique sigmoid stria;. On the slightly convex
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umbilical side the striiu are still liner. The aperture is nearly circular, only widened

into a small angular wing in the superior corner. The outer lip is thin and narrow,

the inner lip strong, reflexed back towards the umbilicus and partially concealing it.

The columella is open for a little more than halt' its total length, solid towards the

apex. The shell which is thickest around the narrow but open axis, consists of two

distinct layers of whicli the interior one is dark and transparent, the exterior pale

and opaque. H. 26 mm., br. 88 mm.
It occurs at Samsugn in Othem, from where some twenty specimens have been

found and also in the limestone of Lutterhorn in FarC, where a smaller and more
conical variety occurs.

9. Trochus Kolmodini n.

PI. XIV fig. 32—34.

Shell elongated, acurainately conical, of six whorls, with slightly concave outline.

Tlie ornamentation consists in lines of growth regularly curved backwards and equally

distantiated, their edges elevated into a tine and sharp lamina. The interstices are

smooth. The umbilical side is flattened and tinely striated. An obtuse angle is formed

between it and the apical side. The suture is acutely impressed and deep. The aper-

ture is transversally elliptical, the outer lip thin and sharp, the inner lip folded back

and hiding the umbilicus. H. 1"2 millim., br. 10 mill.

A single, but complete specimen has been obtained from the limestone of Stor

Wede in Follingbo.
ft

Divisio II. OARINATI.

10. Trochus Dalli n.

PI. XIV, fig. 18—21.

Shell turbinated, ventricose, with live whorls, which are minutely and densely

striated. Along the middle of the whorls there are tAvo longitudinal ridges close to

each other, not much prominent, softly convex; the aperture is circular, outer lip thin,

inner lip reflexed along its entire length and hiding the umbilicus. The suture is

moderately deep. H. 13 mill., br. 15 mill. Specimen, flg. 21, is of a variety with

broader whorls.

Several specimens have been found in the limestone of Kyrkberget in Wisby.

11. Troclius Wisbyensis.

PI. XIV fig. 35—43, 45.

Shell of much variable shape, obtusely or elongately conical, with long tapering

spire, whorls six or seven, ventricose and broader than high. The ornamentation is
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also highly variable, transversally oblique lines running either uniformly as in fig. 36

and 39 or distantiated and elevated at their edjies into thin lamella?. In a longitudinal

direction there are in most specimens (fig. 36, 40) tAvo keels on both sides of the

middle of each whorl, much distant from each other. In others again, as specimen

fig. 39, there is only one ridge, the uppermost one, and in such as fig. 41, 43 there

are no less than three keels, a third placed just above the suture. A fourth is follow-

ing the outer edge of the umbilical surface, fig. 42. The aperture is transversally

oblongate, with thin lips, of which the inner one is reflexcd and hides the umbilicus.

H. 23 mill., br. 19 mill.

From the limestone of Kyrkberget in Wisby, where many specimens have been

found, from Samsugn in Othem, from the limestone of Ar, and from Lutterhorn in Faro.

12. Trochus lamellosus n.

PI. XIV fig. 44, pi. XV fig. 52—54.

This species differs from the preceding chiefly in the ornamentation. The trans-

verse lines are much distantiated and elevated at their edges to projecting laminfe.

At the suture they intercross with the pointed continuations from the stria? of the

next whorl. It has been found in the canal near Westoos in Hall. H. 12 mm.,

br. 10 mm.
Another extreme form of this species has been found in the limestone of Samsugn in

Othem by Professor P. T. Cleve, the only specimen of which belongs to the Mineral

Cabinet of the University of Upsala and has been delineated on plate XV fig. 52—54.

It is elongate, turriculate of seven whorls, which taper rather rapidly towards the

apex. On the body whorl there are two longitudinal keels as in the former, having

between them an excavated zone. The uppermost keel of the lower whorls is almost

hidden, coinciding with the suture and partially covered by the lowermost border of

the following whorl. There are distantiated, transverse lines running obliquely and by

being folded in projecting thin lamina? they form the keels. The aperture is obliquely

elliptical and the interior lip which is thin, nearly hides the umbilicus, of which only

a narrow slit is to be seen. The umbilical side is almost flat, covered hy densely set,

transverse, thin laminte. H. 13 mill., br. 9 mill.

Divisio III. mCISI.

13. TroclLus incisus n.

PI. XIV fig. 22—31.

Shell regularly conical of six gradually increasing whorls evenly sloping, with

slight concavity or even in some specimens of convex outlines. Body whorl ven-

tricose with the umbilical side moderately convex, a narrow slightly elevated keel
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encircling its middle line. This keel is situated just below the suture in the older

whorls, which are hidden as to their upper part. The surface is striated by oblique,

exquisitely fine, a little serridated lines, directed backwards. The deeply incised suture

is most characteristic though there are variations as to its depth. For instance a shell

from FoUingbo, tig. 19, same locality as tig. 26—27, has rather no incision at the

suture or one only very shallow, the inferior border of each whorl beginning further

down on the next preceding. The aperture is circular, the outer lip thin, the inner

lip reflexed. The umbilicus is narrow, but open. H. 17 mill., br. 17 mill. Length

of aperture !) mill., width 10 mill. Several specimens have b(!en found at Kyrkberget

in Wisby, Samsugn in Othem, Stor Wede in Follingbo; from Likkershamn there are

specimens in the Mineralogical Museum of Copenhagen.

14. Troclius gyrans n.

PI. XVIII, fig. 18—20.

Shell regularly conical of eight tumid whorls, which are carinated along their

median line and just above the suture form a horizontal, flat surface like a narrow

band along the inferior part of the whorls, bordered upwards by a narrow ridge.

The sculpture consists in fine stria^, which are somewhat more irregular than in the

preceding. The aperture is circular and the outer lip thin, the inner one thickened

and there is the appearance of a sinus where both lips meet at the lower end of the

aperture. The structure of the umbilicus is peculiar. It is a wide, funnelshaped

opening, limited partially by the inner lip and partially b}' a sharply defined wall,

which is encircled by a narrow ridge and is continued spirally down to the more

narrow and deeper opening. H. 19 millim., br. 1.5 mill.

Two specimens have been found on Kyrkberget in Wisby together with the ])re-

ceding, to which it is nearly related. It differs, however, chiefly through its peculiar

and characteristic umbilicus.

15. Trochus densestriatus n.

PI. XVIII fig. '$i—23.

Shell minute, elongately conical of six whorls with slightly concave outline.

Beneath the shallow suture there is a low, elevated ring around the upper edge of the

whorls, which on the body whorl is situated exactly where the apical and the umbilical

surfaces meet. There are regular, dense, microscopically fine streaks, running nearly

vertical on the whorls, slightly arched. The aperture is ratlier obovate and the lips

thin and sharp, the outer one bent inwards and the inner one narrowly reflexed, no

umbilicus is visible. H. 5 millim., br. .3 mill. Four specimens have been collected in

an earthy, bituminous limestone at Hessle in ()stcrgarn.

It comes near to Tr. incisus, but is sufficiently well distinguished through its

peculiar striation and the angular aperture.
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16. Troclius astraliiformis n.

PI. XIV tig. 54—58.

Shell conical, tapering to a narrow apex from a broad body whorl. Eight whorls.

Their upper boi'der lacerated, as it were, by thick, spinous projections, the /base of

which completely conceals the adjoining suture. These processes are formed by reflexed

folds of the successive lines of growth, as may best be seen on the umbilical surface

of the shell. A little beneath this edge there is a longitudinal bulging out of the

whorls. Between the lines of growth the convex surface of the shell is smooth or

most finely, transversally striated. The aperture is nearly circular, apiculated in the

supei'ior corner, the lips thick and reflexed, the umbilicus is scarcely visible. The
sculpture of the umbilical side consists in thick and coarse callous lines of growth at

a regular distance from each other. H. 12 millim., br. 18 mill. A few specimens have

been ,collected at Klinteberg.

Fam. IX. UMBONIDiE Adams.

Gen. PYCNOMPHALUS n. ')

Shell thick, trochiform or globose, the inner Ui) of the ai^erttire with a thick callosity,

which like a ridge surrounds the umhilicus.

This genus has been placed amongst the Umbonidfe in consequence of the callo-

sity, which encloses the wide umbilicus. Most of the other genera have the umbilicus

completely covered by a far larger callosity as in Umbonium (^ Rotella).

There is a genus Rotellina De Koninck Faune II, iii p. 92 from the Carboniferous

formation of Belgium, which according to the figure given, seems to agree nearly with

our, but as the descriptive letterpress expressly states that there is no umbilicus, I

have not been sure of the identity and could not i-efer the Gotland species to it. •
•

Pitonellus Montfort has also been placed with the Umbonidse, but they have the

umbilicus completely covered up. The same is also the case with Umbonium helici-

forme Goldfuss from Paffrath.

As to the identity of this genus with Platyschisma see below in Pychn. acutus.

Of the genus Pycnomphalus I have found the following three species in Got-

land.

1. Pycnomplialus obesus n.

PI. XV fig. 64—67.

Shell helicoid, with five ventricose whorls in a short spire. There are no orna-

ments excepting some indistinct, transverse lines, which are curved backwards. The
aperture is circular, the outer lip thin, the inner lip thickened through an accumula-

tion of the shelly matter, nearly five times as thick as in the outer lip. The umbilicus

') Tlvxvng, dense, thick, o/ncpalng, umbilicus.

K. Vet. Akad. Handl. Band 19. N:o G. 20
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is open, narrow at its mouth, most widened in the midst of the shell. The columel-

lar tube is consequently of unequal width, being more narrow where the callosities are

opposite, and widening below them and in consequence its contours form zigzag lines

as shown in fig. 65. H. 16 inillim., br. 23 millim.

Found in the limestone of Wialmsudd near F^rOsund and at Lansa in Faro.

2. Pycnomplialus acutus n.

PI. XVI tig. 1—0.

? Platyschisma helicites Sow. Siluria -Ith Ed. pi. 34 i. 14— 15.

Shell, trochiform with short spire of seven whorls. The surface is covered by

line, densely set, equal stri«, meeting in an acute angle from both the apical and the

umbilical sides, where the sharp, dividing keel is projecting on the median line of the

whorls. At regular distances there are deeper or more distinct transverse furrows,

dividing the small striie in narrow fields. The umbilicus is open and much wider

than in the preceding species. The aperture is transversally elliptical. The outer lip

widened into a prominent angular apex, forming the keel, the inner lip thickened in

its upper part, nearly thrice as thick as the outer lip. A very indistinct spiral line

accompanies the keel on its inferior side- H. 10 millim., br. 25 mill. Several speci-

mens have been found in the Trimerella limestone of Wialmsudd together with P.

obesus. It has also been found in the shales of Westergarn and Djupvik in Eksta and

in the limestone of Ostergarn, Ardre, Wisby (Kyrkberget) and Nyhamn in Lummelund.
It is possible, that this species is identical with the Silurian Platyschisma helici-

tes Sow. Sil. Syst. But I have not been able with any certainty to make out this

identity, as there are such conflicting opinions in the fourth Edition of Siluria, where

on page 162 a figure of it is given, quite different from that on plate 34 fig. 14— 15.

Both can hardly represent the same species. The first figure rather resembles a va-

riety of Euomphalus Walmstedti, and the second, again, which, however, consists of

mere nuclei, seems to coincide more with P. acutus. But if this be the case, that

species cannot be retained in the genus Platyschisma, as it is expressely stated that this

genus has »a very wide, shallow sinus in the middle of the outer lip))'). There is not

the least trace of any sinus in the Gotland specimens.

3. Pycnomplialus trochiformis n.

PI. XVI fig. 7.

Shell large, broadly conical, of at least seven whorls, slowly increasing in height^).

Sides even, without any convexity, of rectilinear outline. Surface of the only specimen

>) Mac Coy Pal. Foss. p. 533.
'^) The ratio of increase in the only specimen is:

Whorls. Height. Breadth.

1 8 31

2 6 26
3 5 20
4 4 14
5 3 10.
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extant so much weathered, that no sculpture can be discerned, excepting some indistinct,

crescent formed transversal lines. Along the upper border of the whorls a narrow,

slightly elevated string is seen, being the uncovered portion of the acuminate ridge,

that divides the apical side from the umbilical. The later is almost flat. The aper-

ture is transversally elliptical and the umbilicus wide, surrounded by the elevated cal-

losity, which emanates from the thickening of the inner lip. H. 28 millim.; br. 32

mill. Only one specimen is known, belonging to the collection of the school of Wis-

bj-, derived probably from the upper limestone near that town.

Fam X. TURBINIDiE Alder.

In following the precedence of S.P. Woodwaud ') and partly also of Zittel^) I

place the following five genera within this family. Some of the shells, which I have com-
prised within the genus Oriostoma, have by Deshayes and most authors after him been

numbered with the Solariidaj. One of the latest authors, Stoliczka^), does it on account

of the presumed similarity of its operculum to that of Torinia and the more so to

that of Omalaxis, with which recent genus also some of the palasozoic forms have been

regarded as identical. But besides, that nearly similar forms of opercula also occur in

other families, as the Siliquaria^, the Vermetida; and the Turritellidaj, there is another

circumstance which makes it probable that the palaeozoic shells under consideration

cannot belong to the Solariidas. It consists namely in the important feature that se-

veral of its species have retained the most evident traces of a nacreous layer, both in

the genus Oriostoma as well as in Cyclonema. Moreover the operculum is solid and
shelly not chitinous as in the former genera. These genera, which thus closer agree

with the Turbinidfe than with the Scalariidae are the following.

Oriostoma Munier-Chalmas, with short spire, surface richly ornamented by lon-

gitudinal carinte, crossed by variously sculptured, transverse striae. Operculum conical,

solid and shelly with narrow coils. Umbilicus large and open.

Cyclonema Hall, with .high spire, ornamentation of fine, slightly prominent lon-

gitudinal keels, crossed by equally fine, transversal stria?. Operculum depressedly coni-

cal with large coils and hollow inside. No umbilicus or a very narrow one.

Trochonema Salter, turbinate, whorls angular through several distantiated sharp

keels, umbilicus large, open.

Eunema Salter, small, turriculated, with one or several narrow keels and other

sculpture, umbilicus closed.

Craspedostoma n. gen., shell globose, naticoid, with the lips widened to a broad

frame around the aperture, lower end of interior lip enlarged into an aliform appendix.

') Manual of Moll. 2d Ed. 263.

-) Handb. PalEeont. 1,2, 187.

^) Paloeontologia Indica V, 249.
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Gen. ORIOSTOMA Munier-Chalmas.

1814 Euomphalus Sow. p. p. Miu. Conob. vol. 1, 97.

1864 Omphalotroclius Meek. Rep:t. Geol. Survey of California, PalKont. vol. I, 16.

1876 Oriostoma Mun.-Ch.\i,m.\s Journal tie Conchyliologie vol. XVI, 103.

1881 Potytropis De Koninck Faune Carbonif. II,iii 107.

Shell discoid, with short spire, rarely high, whorls tubular, iientricose, joined, seldom

a little disjointed near the aperture, longitudinally sculptured with prominent heels, aper-

ture li'ith thin lips without any sinus, generally continuous, umbilicus wide and open. In

several species the nacreous lustre of the interior shell strata is retained on the nucleus.

The operculum is calcareous and solid, on the inner side smooth with a thick, elevated

rim around the margins, outside conical, sometimes higher than broad, covered by a number

of spiral coils ornamented with exceedingly thin lines. Mostly large shells, but some species

also small.

Besides the above, in the list of synonyms enumerated genera, which liiive ex-

clusively or almost so been applied to the species of tliis genus, there is also a num-

ber of other genera, in wiiich some of them have been included as in Turbo by Pic-

TET, Delphinula by Htsinger and others, Trochilites and Helicites by Schlotheim, Tur-

binites by Wahlenberg and Schlotheim. Straparolus Montfort might, according to

several authors, embrace species of this genus, but the first species described are not

known to have had any operculum and their ornamentation differs. If we strictly con-

fine ourselves to the species, which Soweeby, when he at first established his genus

Euomphalus, included into it, we must find that later created species such as E.

discors, E. rugosus, E. funatus etc. essentially differ from the former in having an en-

tire aperture without any slit as in those, which form the genus Euomphalus seiisu

strictiori and must be ranged near the Pleurotomaridas. Delphinula, employed by HisiN-

ger, is now applied to species from later formations and generally regarded as a sy-

nonym for Omalaxis, which has a chitinous operculum. Omphalotrochus Meek may in

some degree be related to or even contain species of this group, but the name indi-

cates an affinity, which is not borne out by the evidence given by the operculum of the

Silurian specimens. Polytropis De Kon. seems, to judge of the expressions of this author,

at first to have been intended instead of Inachus (In. sulcatus His. is a Pleurotomaria), but

De Koninck then cites Euomph. discors as the typical species and consequently the name

is synonymous with Oriostoma. The Devonian Oriostomata lately described by Oehlert,

as far as I am able to judge by specimens kindly sent from him, belong to the same

generic group as the Silurian, which formerly had been confounded with the Euom-

phali and both consequently must be placed in the same genus Oriostoma. The De-

vonian species however are all small and no operculum has as yet been found with

them.

The distinction betAveen Oriostoma and Cyclonema, the next genus, is not quite

as clear as desirable, when tlie operculum is wanting. When an Oriostoma varies in

having a long spire, it nearly resembles a Cyclonema, but these never have the umbi-

licus as large as the former.
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III certain species of Oriostoma, wliicli have a .single longitudinal keel near the

suture, there is at first sight some resemblance with species of Euoniphalus, but the

apertural sinus is here reduced to a short notch, which through the folding of the

aperture originates the keels. These notches never attain to such large dimensions as

the sinus in the Euomphalidaj and moreover they disappear in the body whorl of many.
The shells of this genus are amongst the most common in the Silurian strata of

Gotland and through their large numbers they offer a great variety of forms, which
make it a most difficult task to distinguish specific groups neatly from each other.

The great variability of the ornamentation and the almost imperceptible passages from

one form to another highly increase this difficulty. The oldest notions of the Swedish

Oriostomata are those given by Bromell in his Lithographia p. 32, 36, where several

are described under the name of Cornu Ammonis, but only one clearly enough to be

identified, viz. Ji 21, wEjusdem generis Nerititte majores« which is Oriostoma sculptum.

In the Lower Silurian formation of Sweden hitherto not a single species has

been found belonging to this genus. In Gotland the following sixteen species and va-

rieties have been detected and they may be divided in two groups.

A) with spire moderately prominent and the umbilicus deep and open.

1. Oriostoma discors Sow.

2. » var. rugosum Sow.

3. 0. contrarium n.

4. O. globoSUm SCHLOTH.

5. (.). n var. sculptum Sow.

6. 0. coronatum n.

7. 0. aeutum n.

8. 0. Wisbyense n.

9. 0. angulifer n.

10. 0. Roemeri n-

11. 0. helicinum n.

12. 0. alatum n.

B) with short spire and planorbiform shell, the whorls on the umbilical side

quite as much visible as on the apical one.

13. Oriostoma angulatum Wahlenberg.
14. O. lineatum n.

15. <_). nitidissimum n.

16. 0. dispar n.

Besides these species there is evidence of at least three species more through their

opercula, described below, but as no shell has been found to match them, they must

for the present be left undeterminated.

1. Oriostoma discors Sow.

PI. XVI fig. 20—36, pi. XVII fig. 1—5.

Euomphalus discors 1814. Sow. !Min. Conch, vol. I, 113, pi. 52 f. 1.

1837. Agassiz in Sowerby Gross Brit. Mineral Conch. 61, tab. 36.
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Turbinites cornu arietis

Delphinula cornu arietis

Euomphahis cornu arietis

Straparollus discors

Turbo cornu arietis

Polytropis discors

1839. Sow. Sil. System, 626 pi. 12 f. 18.

1843. Morris Catal. Brit. Foss., 144.

1847. MuKCHisoN Qu. Journ. Geol. Soc, 29.

1848. Bronn Nomenclator, 479.

1854. Morris Catal. 2d Ed. 247.

1855. Mac Coy Palajoz. Foss. 298.

1858. Fr. Schmidt Estland, 204.

1859. Salter in Siluria 3d Ed. 548, pi. 24. f. 12.

1867. LiNDSTROM Nomina, 23.

1873. Salter Catal. Cambr., 156.

1818. Wahlenberg Petref. Suec, 68, pi. Ill fig. 9, 10.

1828. His. Anteckn. IV, 257.

1829. His. Tabl. 10.

1831. Id. Tabl. ed. 2, 8.

1831. Id. Anteckn. V, 113.

1837. Id. Leth. Suec, 36, tab. XI fig. 6.

1841. Id. Forteckn., 55.

1848. Bronx Nomencl., 479.

1858. Fr. Schmidt Estland, 204.

1867. LiNDSTROM Nomina, 23.

1850. D'Orbigny Prodr. I, 29.

1850. Id. ibid., 30.

1881. De Kon. Fauna Carbon. Belgique. II, in, 107.

Shell discoid, spire short, or, in the variety called E. cornu arietis by Wahlen-

berg, prominent, with six whorls, which are carinated on their inferior surface by

blunt, longitudinal keels of varying number and prominence, from three to eight in

the typical form. In the elongated variety there are three on the inferior surface,

but as many as eight on the umbilical one. The surface slopes from the lowest

keel towards the suture which is shallow. The keels are crossed by narrow, trans-

verse, undulated lines of groAvth, giving the surface an imbricated appearance. The

transverse striaj of the umbilical surface are curved sigmoidally and have grown out into

thin, prominent lamella}. The great amount of variation as to the ornamentation in

these shells may be gathered from the numerous figures given. The aperture is trans-

verse, its superior margin sigmoidally bent, the outer lip thin and notched or angu-

lated where the keels are formed, the inner lip is thick. The umbilicus is wide and

open and all whorls are visible. H. 23 mill. br. 73 mill.

It occurs at Lansa on Far5, at Wialnisudd on Farosund; in the upper limestone

beds of Wisby and in the shale of Wisby and most plentifully at Westergarn.

In the variety »cornu arietis» the umbilicus is relatively less Avide and the course

of the striai on the umbilical surface is more straightly directed back^vards. The

aperture is also more circular. H. 28 mill., br. 39 mm. Largest diameter of the aper-

ture 16 mill. It has been found at Lansa and Lutterhorn in F4ro, also at Alnase by

Prof. P. T. Cleve, in the crystalline limestone of Wialmsudd, in the canal near West-

oos in Hall, Sarasugn in Othem, Follingbo, Bara, Kristklint in Kapellsharan, Horsne,

Martebo, in Kyrkberget in Wisby, at Waive ref, Westergarn and Klinteberg, thus chiefly

n the higher strata. The rule holds good in these, as in so many others, that the

spiral ridges are more prominent in small specimens or on the old whorls of the larger

ones and are apt to disappear on the larger and younger whorls.



KONGL. SV. VET. AKADEMIENS HANDLINGAR. BAND. 19. X:0 6. 159

following.

The variety figured pi. XVII f. 4 is in some way a transitional form to the

2. Oriostoma discors Sow. var. rugosum Sow.

Delphinula

Euomphalus rugosus

1811.

1814.

1839.

1843.

1847.

1848.

1854.

1855.

18G7.

1871.

1873.

1814.

1818.

1828.

1829.

1831.

1831.

1837.

1840.

1858.

1867.

1876.

1883.

Straparollus rugosus 1850.

Stvaparollus catenulatus 1850.

Euomph. angulosus

Helicites catenulatus

Delphinula catenuluta

Euomphabis catenulatus

PI. XVII fig. 5-10.

Parkinson Org. Rem. Ill, 77, pi. VI f. 7—8.
Sow. Min. Conch. I, 113, pi. 52 f. 2.

lu. Sil. Syst., 626, pi. 12 f. 19.

Morris Catal., 145.

MuRcuisoN Qu. Jourii. Geol. Soc, 29.

Bronn Nomenclator, 481.

Morris Catal. 2d Ed., 248.

Mac Coy Pal«;oz. Foss., 298.

Salter Siluiia, Ed. 4, 532, pi. 24 f. 13.

Baily Charact. Br. Foss. pi. 21 f. 8.

Salter Catai. Cambr. Foss. 157.

SowERBY Mill. Conch, vol. I, 114, pi. 52 f. 3.

Wahlenb. Petref. Suec, 72.

His. Anteckn. IV, 237.

Id. Tableau ed. 1, 10.

Id. Tabl. ed. 2, 8.

Id. Anteckn. V, 114, tab. 1 fig. a.

Id. Lethi^a. 37, tab. XI f. 9.

Id. Forteckn., 55.

Fr. Schmidt Esthland, 204.

LiNDSTKo.M Nomina, 23.

Ferd. Roemer, Leth. Geogn. pi. 14 f. 8.

Qdenstedt Petrefaktenkunde Deutschlands, le Abth. 7r Bd, 397, pi. 200 f. 90

(not fig. 91).

D'Orb. Prodr. I, 29.

Id. Ibid. 30.

Shell nearly discoidal, spire only a little prominent or turbinated, whorls six,

carinated by eight or ten longitudinal keels, interrupted on pretty equal distances by

large, sinuous lines of growth, which are elevated in a backwards refiexed fold at the

point where they meet the keels, giving in their totality an imbricate or roughly scaly

appearance to the surface. Between the larger lines, which are much distantiated,

the surface is sculptured by minute lines, parallel with them. The umbilicus is open

and the aperture circular with a continuous peristome of thin lips. H. 37 mill., br.

68 mill. The lips of the aperture are much unequal, the exterior one being prominent,

the interior, deeply insinuated, expecially at its superior corner, the distance between

both amounting to 28 milliiu. in one of the largest specimens. It occurs frequently,

though not so common as the former, in Faro, at Wialmsudd, Samsugn in Othem,

Liinnaberg in Slite, Moner in Boge, Stor Wede in Follingbo, Martebo, Kalens Qvarn

and Galgberget near Wisby, in the shale beds of that town, Ostergarn both in the

shale and the limestone, Ardre, Bara hill, Liiide, Klinteberg and Frojel.

The range of variability is very wide within this group. Along with shells of short

spire, long spired or turbinate shells occur, and together with those of rare transverse

imbrication, there are others which have it dense. The specimens from Ostergarn and

Klinteberg are commonly almost disciform, those from Samsugn with long spire and
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transverse imbrication dense. The oldest form from the lowest beds of the marly

shale of Wisby (PI. XVII f. 5—7) is turbinate, with only three longitudinal keels and

a low one around the umbilicus. The ornamentation is for the rest the same.

This Or. ruffosum differs from Or. discors in the more distantiated, transverse

laminae and in their folds being considerably reflexed backwards on the keels. Such

a variety of 0. discors as that figured pi. XVII f. 1—2, connects both.

3. Oriostoma contrarium n.

PI. XX fig. 8—15.

Shell sinistral, turbinate, with six terete whorls. The apex is sunken and the ex-

treme tip is hidden beneath the next whorls, fig. 15. The surface is transversally and

obliquely striated by regularly distantiated lamellar ribs, often dividing in two and

again uniting, a little wavy in their edge, which is sharp and thin. They are curved

sigmoidally upwards towards the umbilicus. The aperture is obliquely ovate or even

circular with thin lips and continuous peristome. The inferior part of the exterior lip

is folded in and thus narrowing the aperture. The umbilicus is wide and large. It

is defined by a narrow ridge, which is most prominent in young or small specimens,

fig. 13, indistinct or only as a swelling in the older. The shell substance is thick,

especially in the body whorl. Owing to the different state of preservation the aspect

of the surface varies, being corroded in some and only the basal lines of the lamellae

left, fig. 14- H. 24 millim., br. 41 millim. Another specimen has in h. 24 mill., br.

23 mill.

It has been obtained from the shale of Wisby, from the limestone beds of Lansa

and Lutterhorn in Faro, Wialmsudd, Samsugn in Othem, the canal of Westoos in Hall,

Kyrkberget in Wisbj' and Hoburg.

4. Oriostoma globosum Schlotheim.

PL XYII, fig. 24, 25, 29—31, pi. XVIII, fig. 24, pi. XX, fig. 16.

y Valuata sulcata 1776. Walch, der Naturforscher, Neuntes Stiick, 278, tab. IV f. 5.

DelpJmmla 1811. Parkinson Orgauic Kemains, 78, tab. Y. f. 18.

Trochilites glohosus 1820. Schlotheim Petrefactenkuude, 162.

Euomphalus funatus 1823. Sowkrby Miner. Conch, vol. V, 71, tab. 450 f. 1 4 2.

1839. Id. Sil. Syst., 626 pi. 12 f. 20.

1843. Morris Cat. Brit Foss., 144.

1848. Bkonn Nomenclator, 479.

1849. Brown Illustrations of the fossil Concholoev of Great Britain and Ireland, 81, pi.

XLII figs. 24, 25.

1854. Morris Catal. 2d Ed. 248.

1855. Mac Coy Pal. Foss., 298.

1858. Fr. Schmiut Geol. Estl., 202.

1862. M'CoY Sil. Foss. of Ireland, 13.

1867. Salter Sil. ed. 4, 531, pi. 25 fig. 3.

1871. Baily Charact. Brit. Fossils, pi. 21 f. 9a, 9b.

1873. Salter Catal. Cambr. Foss., 90, 157.
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Skeiieu funata 1828. Fleming Brit. Anim., 314.

Delphhiula siibsulcata- 1829. His. Tableetu ed. 1, 10.

1831. Id. Anteckn. V, 114, tab. I f. bb.

1831. Id. Tabl. ed. 2, 8.

Euomphalus substilcatus 1837. His. Leth., 37, tab XI i\g. 10.

1840. Id. Forteckii. 55.

1867. LiNDSTR. Nomina, 23.

Straparolltis stibsulcattts 1850. D'Orb. Prodr., 30.

Turbo fuiiatus 1850. Id. Ibid. 30.

Shell moderately elongated, globular, with six ventrico.se whorls. The longitudinal

carinai vary in a high degree as to their number, size and ornamentation according

to the different localities and to the size of the specimens. On the body whorl there

may be as many as 14, of which those on the apical side are the largest. As a rule

it holds good that each alternate keel is of the same size, one more narrow^ sometimes

scarcel}' perceptible, being situated between a larger one. Each keel is composed by

a succession of imbricated, more or less crowded folds, which at the outer lip have

the aspect of shallow notches. The smaller longitudinal stria.' are thread fine, seldom

imbricated. Sometimes there are two of equal size beside each other. In young spe-

cimens the keels are smooth, not imbricated. The interspaces are crossed by trans-

verse lines, fine and coarse. In a variety from Hararaarudd in Kraklingbo the keels

are low and sharp and the lines of growth continue more sharply defined than in the

typical forms, at i-egular distances. The same variety also occurs in Faro.

The aperture is circular, the lips are thin, the umbilicus is very narrow but

deep and confined within a sharp and prominent keel, outside which there is one still

larger, with a broad groove, scooped out between them. In several specimens the na-

creous lustre is still preserved on the nucleus, where the shell has peeled off. H. 37

mill., br. 53 mill.

The operculum, which has been found in situ in some instances, is disciform and

of a perfectly circular outline. See fig. 24. Its inner surface is bordered by an ele-

vated, narrow edge, section magnified pi. XVII f. 25. Inside this edge the smooth sur-

face is more or less excavated near the centre, for the rest it is flat. The exterior

surface is more or less elevated near the centre in an obtuse top, having, when seen

from the side, a faintly concave outline. The different relations in size may be found

from the following dimensions. Operculum from Westergarn: height 4 mill., diameter

13 mill. Operculum from the hill of Sandarfve: h. 4 mill, diamet. 14 mill.

In the sculpture of the spiral lines they all nearly agree with those figured on

])1. XVII fig. 25 and pi. XVIII f. 24. These are very tightly wound and their spi-

rality is evident only by following one of them, else they look as if concentric. They
are at least twenty whorls. The surface of these coils is obliquelj' crossed by a great

number of smaller, also elevated lines or coils; the uppermost are highest and more
prominent, the others decreasing regularly. This peculiar ornamentation is best shown

in thin sections, enlarged under the microscope as seen in the figure 24 pi. XVIII. It

is then evident that the spiral coils form narrow ridges, which are nearly vertical to

the diameter of the operculum and that the ornamental lines are most numerous on

the lower surface of the coil, the uppermost being largest and more wide apart. As
K. St. Vot..Akad. Handl. Bd. 19. N:o G. 21
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to its chief mass the operculum consists of a compact, dull, gray limestone nearest

the outside, but the interior mass is converted into clear, crystalline calcareous spar

and distinct lines in this indicate special strata of growth of which it is made up.

As seen in tig. 25 pi. XVII thin and narrow coils are alternating with larger

and the partitions are more deeply cut, than in any of the other forms of opercula

and the lobes directed vertically.

0. globosum has been found in the shale beds of Wisby, Westergarn, Stora

Carlso, Petesvik, Burge in Fardhem, at the canal from Wisne myr, Ejmunds a,, Slite,

Hall, Lutterhorn and Lansa on Faro, Hammar in Kraklingbo, in the limestone beds of

Gothemshammar, Ganthem, Rute, Wialmsudd, Samsugn, Martebo, Horsne, Klinteberg,

Lilla Carlso and Sandarfve kulle, Frojel.

The operculum has been found in the shale of Wisby, FoUingbo, Sandarfve kulle,

Eksta (Djupvik), Westergarn, Linde klint and Slite.

It seems that this common and widely spread shell has been first described by

Walch as cited above, when he writes »Von der versteinten valuata sulcata des Rumphs.»

»Das Original des gegenwartigen kommt . . . mit der unter Num. h daselbst (in Rumph's

work) befindlichen valuata sulcata sehr genau uberein. Das Petrefact ist aus dem

Mecklenburgischen, weiss von Farbe und hart versteint". The accompanying figure may

well be accepted as representing Or- globosum. Through the liberality of Professors

Beyrich and Dames of Berlin I have had for inspection the very original specimen of

Schlotheim's Trochil. globosus, which is kept along with his other collections in the

Museum of the University of Berlin. On the original label is written »aus Gothland

in Uberg (angs) Kalkstein>>. It is badly preserved, to a great part imbedded in the

rock, a ball of limestone from the shale beds, possibly of Wisby or Stora Carlso. It

belongs to a variety with only few keels on the umbilical side and the transverse stria?

much distantiated. It is indeed quite the same which later by Sowerby was named E.

funatus, which name, although long used, must give way for the older ot Schlotheim.

I cannot decide whether Euomph. funatus Eichwald Leth. rossica I, 2 p. 1152

belongs to this species or not.

5. Oriostoma glolbosum, var. sculptum Sowerby.

PI. XVII fig. 41—42.

Nerititse majores, striati et juxta longitudinem spirarum quasi sulcati, Bromell 1738 Lithogr. Suec. p. 36.

Delphimda funata 1829. His. Tabl. ed. 1, 10.

1831. lu. Ibid, ed, 2, 8.

1831. Id. Anteckn. V, 114.

Euomphalus ftmatiis 1837. Id. Lethnea, 37, but not the figures pi. XI fig. 11, which are copied from Sower-

by's E. funatus Min. Conch, pi. 450.

1840. Id. Fortecku., 55.

Euomphalus scuiptus 1839. Sow. in Sil. Syst., 626, pi. 12 fig. 17.

1843. Morris Catal. Brit. Foss. 145. '

1848. Broxn Nomencl. 481.

1854. Morris Catal. Brit. Foss., 248.
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Euomphalus sculptus 1855. Mac Coy Palaeoz. Foss. 299.

1862. Id. Sil. Foss. Ireland, 14.

1867. Salter Siluria 4th Ed. 532, pi. 9 f. 27, pi. 25. f. 2.

1873. In. Catal. Cambr., 90, 157.

Turbo momu3 1850. D'Orb. Prodr., 50.

Euomphalus lautiis M. Coy, Sil. Foss. Ireland, 14, pi. 1 iig. 12 belongs possibly also to this species.

Shell with short or 011I3' slightly prominent spire of five ventricose whorls. The
surface is covered by numerous, closely set, revolving lines, alternately large and nar-

row, the larger attaining twice the size of the lesser. They are generally so densely

packed that there is no space left between them. The transverse lines of growth form

on them crescent shaped notches, one for each line. The aperture is circular, the lips

are thin and the umbilicus is narrow and open. H. 34 mill., br. 44 mill.

There are so many transitional forms, connecting this species with the former

that it is indeed a necessity to merge them into one and same species. In Siluria,

3d Ed. p. 236 Salter says that Eu. sculp'tus »appears to be only a variety of Eu.

funatusn. R. Etheridge jr (Ann. Mag. N. H. 5th Ser. vol, 7 p. 31) also inclines to

regard both forms as identical, though his opinion that »sculptus» may only be the young
condition of Eu. funatus cannot be upheld, as we have specimens of sculptus quite as

large as »funatus». Moreover the opercula are not different. I have such from Djup-

vik in Eksta and they onlj' slightly differ from that figured on PI. XVII f. 2.5. The

dimensions are in one specimen: height 3 mill., diam. 9 mill.

The chief distinguishing feature of this Or. sculptum from Or. globosum is the

great number of its revolving keels, which in some specimens amount to as manj' as

fifty. Through their proximity or their distance many gradations in sculpture arise.

The same is the consequence of the different fineness or coarseness of the transverse

striae. In some these stria? are prominent and distantiated, in others fine, perhaps corro-

ded, the first coinciding with the presence of distantiated revolving keels, the later

with the narrow and numerous keels. But however dissimilar in sculpture, the}' all

have the same operculum and around the narrow umbilicus there are two elevated

keels as in Or. globosum. The more globose shells have a greater number of keels,

closely crowded and there is consequently a continuation of frills on the surface.

In specimens from the same locality the amount of variation, especially in the

sculpture of the revolving keels, is very great, nay, even in the same specimen sculp-

tured keels alternate with almost smooth ones. But these, especially in the >'sculptum»

forms, show a very fine and microscopically minute, transverse ornamentation, which

of course is through corrosion destro3'ed in exposed localities and thus causing a smooth

surface. Of the Bsculptum" group there may be thus discerned at least two minor sub-

divisions.

1. The shell has no less than fifty longitudinal keels, but in common with the

other varieties a belt near the suture without any revolving keels and in the wide and

deep umbilicus, environed by keels. This has been found in the canal near Westoos

in Hall, at F&rosund, and in some specimens at Samsugn, Othem. A nearly similar

variety occurs in the shale of Djupvik in Eksta and Wisby, with some 25 longitudinal
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ridges and more finished sculpture than in the former. Also found at Lansa and

Lutterhorn in Far5, Silndvik at FarSsund, Klinteberg and the shales of Stora Carlso.

2. There is an intermediate variety between this sculptuin and Or. globosum from

Martebo, and from the marly limestone beds above the shales of Eksta and also Lilla

Carlso. It has the ridges distant on the apical surface, crowded on the umbilical, thus

combining both the funatus and sculptus characters in the same specimen. This has

also been found in Martebo, Samsugn, Slite, Medebys in Hall, Sproge and Hoburg.

Although HisiNGER copied Sowerby's figures of E. funatus, as seen by comparing

their figures'), he, in his own collection, partly gave that name to the shell which So-

WERBY later denominated as Eu. sculptus. The English authors refer to ))sculptus» spe-

cimens with nuuierous crowded keels, but in that number possibly several different

species may have been confounded. M'Coy Brit. Pal. Foss. p. 299, says "that the ab-

sence of the transverse scale like sculpturing and the . . . more numerous ridges, easily

separate this from the E. funatusn. It, is indeed most bewildering to discern in all

this mass of similar and yet, as their opercula prove, specifically different forms and

mistakes can scarcely not have been avoided in my arrangements of them.

6. Oriostoma coronatum n.

PI. XVII fig. 11—16, 18—22.

Shell large, globular, turbinate, spire short, whorls five, ventricose, angular through

the many projecting keels with perpendicular w-alls between them. On the body whorl

there may be seen as many as seven or even nine keels on the exterior side from the

suture to the highest point of the umbilical side and on that side at least five. Smal-

ler keels intervene between them. The large keels are crenated by blunt spines, for-

med by regularly distantiated, oblique folds, causing the often ocurring cone in cone

structure. Where these folds are perfect, their edges are considerably thin, a little

forward bent or generally having the shape of small crescents. The interstices, which

are nearly five times as large as the keels, are almost smooth, transversally striated

by microscopically minute lines, directed obliquely, or nearly perpendicular, backwards

from the suture to the umbilicus. The aperture is circular, the outer lip thin, the in-

ner lip thickened, almost reflexed. Around the umbilicus there is a deep and broad

groove (fig. 14) bounded by two high and prominent keels, of which the interior one

is short and forms the nearest enclosure of the narrow, spirally M^ound umbilicus.

H. 40 mm. br. 53 mm.
The operculum is very frequent and has in some instances been found m situ.

It is button shaped, perfectly circular, more or less elevated. The dimensions are in

four specimens from Ostergarn as follows:

1) Diam. 20 mm.

2) » 2U »

3) » 15 »

4) » 21 »

') SowERBY Miner. Concho!, pi. 450 fig. 1 (the uppermost one) and fig. 2 (but reversed and restored in

Lethsea 1. c.),

Height 8
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The inside is bordered by an annular callosity (fig. 18) and the enclosed area

is glossy, sculptured by numerous, microscopic strife, concentric in a zone nearest the

border, in the centre spirally curved, where also the surface is somewhat excavated.

On the outside the numerous coils are rather flat and broad, as shown in fig. 16, on

their inferior face ornamented with some fine, concentric striaj below a larger one.

Their appearance in a transverse section is given in fig. 22, to be compared with that

of Oriost. globosum in fig. 25. The lobes of the sectioned coils are broad and short,

with low divisions between them and their tops only finely jagged by the parallel lines.

This shell, as well as its operculum, has been found most numerous in the lower

limestone beds of Ostergarn, also in Ardre, Gothem, in the Rhizophyllum beds near

the church of Lau, and in the limestone beds of Lindeklint,

It is distinguished from its congeners through its more richly sculptured keels,

nearly smooth interstices, only finely sculptured and by the peculiar operculum.

From the subjacent shale beds, such as, they are in the canal of Wisne myr in

Fardhera, I have obtained specimens of a shell nearly resembling 0. coronatum. In

some, however, the sculpturing is intermediate between this and 0. funatum.

From Martebo numerous specimens of an operculum have been obtained, which,

however deviating, still, through certain common details of shape, prove to be related

to the operculum of Or. coronatum. PL XVII figs. 32—.35. The shell to which it

has belonged is for the present not known, though the operculum is far from being

rare. In its form it resembles as nearly as possible the modern artillery projectiles,

being elongately conical in outline, fig, 32. They commonly have the same height as

the diameter or sometimes higher. Some are constricted transversally along the median

line. The dimensions of three specimens are:

1) Diam. 13 mill. Height 16 mill.

2) >> 13 « » 11 «

3) » 11 " » 10 »

The coils on the outside are directed obliquely outwards or nearly parallel with

the diametral axis of the operculum and are considerably shorter and broader than

those of Or. globosum.

The narrow, ornamental lines which are crowded on these coils, fig. 34, are most

numerous and prominent on the inferior side, short and scarce on the upper half

of the coils. On the inner side the annular edge is prominent, the centre deeply ex-

cavated and the spiral distinct. A similar operculum has also been found in the up-

])er limestone beds of Slite.

Mr Rob. Etheridge jr has described and figured^) several opercula of which some

are identical with the Gotlandic. Figures 9 and 9 a really represent one of the conical

opercula from Martebo which I once sent to the British Museum. In fig. 12 an oper-

culum is seen, nearly corresponding with that from Westergarn, figured in my plate

XVII fig. 24. Fig. 14 probably represents one of the )>sculptum» varieties, as Etheridge

also believes, though with some hesitation. But it is only the impression of the inner

') Aim Miig. N. H, .5th Ser. vol. 7, p. 20 pi. II.
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side of the operculum on the limestone or shale, which forms the nucleus of the shell.

That it is only a cast and not the operculum itself, may be found by comparing the

inside, drawn in fig. 9 of Etheridge's plate, with fig. 14. Quite similar impressions

have been found in several specimens in Gotland. The Oriostomata figured by the

Etheridge in figs. 10— 11, much resemble 0. sculptum, but the opercula seem to deviate

in shape as well as in sculpture from that, which with absolute certainty is known as

belonging to that species. The operculum, fig. 13, is possiblj' identical with one from

Hogran. Mr Fred. Smithe has also given a notice with figures »0n the opercula of

the Silurian Gastropoda" in the Proceedings of the Cotteswold Naturalists Field Club

for 1877—78 p. 6"2. The specimens figured are evidently badly preserved and belong

to some unknown species, the shell of which resembles Or. sculptum, but the sections

given of the operculum show (figs. 3— 4) that it cannot belong to that species.

Baily^) has given a figure of the operculum of »Euomphalus funatus Sowerby»

but it seems to be different from that .described above, and rather more loosely coi-

led, resembling that in fig. 44 pi. XVII of the present memoir.

Lately Whiteaves') has described two opercula, of which, at least one, pi. Ill f.

II & pi. VII f. 7, comes near to that of Or. coronatum. The second operculum, pi.

III f. 10, again, is nearly related to those of Cyclomena described below.

7. Oriostoma acutum n.

PI. XVII fig. 37—40.

Shell globose, turbinate, with spire of six ventricose whorls, angular through the

projecting, narrow, revolving keels. On the apical surface there are three keels, sepa-

rated by large interspaces, on the umbilical side they are much crowded, amounting to

ten before the first umbilical ridge is attained. Between this and the interior umbili-

cal ridge some five or six smaller ridges lie in a gently excavated, large groove. The
innermost ridge closely environs the deep and narrow umbilicus. All these revolving

keels are almost smooth, with sharp or rounded edge, only finely notched by minute,

transverse strias. These are in the interstices directed backwards and so fine that only

a few, regularly distantiated ones are perceptible without a lens. Between them the sur-

face looks nearly smooth, but is in reality finely striated. The aperture is circular

and both lips are thin. H. 37 mill., br. 45 mill.

But for the find of the operculum of this shell in situ, it might easily enough

have been mistaken for a variety of 0. globosum, from which it, however, differs

through the minute, transverse striae, the regular angularity of its apical side and the

regularity of the umbilical funnel. The operculum is acurainately conical, nearly of

the same height as breadth. The inner side is almost flat, the bordering edge is nar-

row and low, the central whorl is nearly on a level with the other surface and through

corrosion any sculpture, if formerly extant, has been destroyed. The coils on the out-

side are exceedingly narrow and close. They are formed like the sharp, thin, knife like

') Figures of Charact. Brit. Fossils pt. Ill pi. 21 fig. 9 b.

^) Geol. Survey of Canada. Palfeoz. Fossils, vol. Ill pt I, p. 3,3.
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whorls of ti screw, giving tiie outline of the operculum a serrated appearance ns shown

in the sections 39 & 40. They are directed rectangularly to the longitudinal axis uf

the operculum or only slightly curved upwards. They are quite smooth without any

smaller, ornamental lines- The dimensions of the operculum are in two specimens:

A. Height 11 mill. Br. 12.

B. >) 10 » » 14.

In Martebo almost the same type of operculum has been found detached without

any shell pertaining to it. PI. XVII fig. 36. It deviates, however, in having the coils

more distantiated.

Or. acutum has been found in many fine specimens in a seam of marly limestone

at Slite, along with several opercula, of which one m situ. It has also been found in

a few specimens at Lannaberget of Slite.

With an operculum so deviating from that of the other Oriostomata, it may in-

deed be questioned whether this species does not belong to another generic or subge-

neric division, what must be left for future researches to decide.

8. Oriostoma Wisbyense n.

PI. XVII f. 26—28, 45—46.

Shell globular, turbinate, small, of six ventricose whorls. There are only few

longitudinal keels, two larger on the apical surface, the lowest leaving a smooth belt

between itself and the suture. They are sharp, narrow and prominent, a little jagged

by irregular notches. Next them follow at equal distance t.Avo smaller keels around

the median line of the body whorl and then on the umbilical side a large belt inter-

venes, with only faint indications of a few longitudinal lines. Around the umbilicus

two large keels leave between them a nearly smooth zone, only finely transversally

striated. The transverse strife are gently inclined backwards, somewhat thick, swollen,

in other parts fine. All specimens, found in two localities, agree in all particulars and

are thus constant in their characters. The umbilicus is wide and deep, showing all

whorls. H. 18 mm., br. 18 mm. Spec. B. H. 14 mm., br. 17 ram.

The operculum, which has been found in situ in one specimen and in several

detached specimens, is in the largest specimen of a combined cylindrico-conical shape,

being from the base and a while upwards cylindrical, then at the top changing into a

conical shape. The inner side is bordered by a rather broad and elevated edge, the

enclosed surface smooth, deeply sunk towards the centre, where the whorl is situated.

The numerous coils of the outside are more distantiated than in the preceding, with

their edges directed upwards. All striaj decorating them have now disappeared, if

once present, and in a section the whorls consequently only show as distantiated, blunt

teeth. H. .5 mill., br. 12 mill. One specimen, pi. XVII f. 47, possibly belonging to a

different species is elevated and regular, acuminately conical, h. 6 mill., br. 7 mill.

From the shale of Wisby numerous opercula have been found, closely resembling those

now described, pi. XVII f. 43—44, and almost entirely changed into iron pyrites. Their

coils are however more thick and less numerous. When seen in a section they are nearly
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horizontal, triangular. The contour of the Avhole operculum is also more cj^lindrical.

The inside is a little more deepened than in the others. The shell to which it has

belonged is not yet known. H. 8 mill., br. 8. mill.

Oriost. \^'isbyense has been found in the middle limestone sti'atum of Wisby and

at Kalens Qvarn.

9. Oriostoma angulifer n.

PI. XX fis:. 17—21.

Shell turbinate, globular with moderately elongated spire, of six angular whorls,

the lower surface of which forms the spire into an evenly sloping cone, intersected by

the narrow and deep suture. There are from three to four fine and acute keels on

the bod}' whorl, one near the sutural groove, one a little below the median line of

the whorl and one around the umbilicus. Between the two later there are on smal-

ler specimens one more and indications of yet smaller ones. The transverse striation

of the surface is microscopically^ minute and consists of nearly vertical, straight strife.

The aperture is polygonal, higher than broad with thin lips. The umbilicus is wide

and open. H. 6 mill., br. 8 mill.

Six specimens have been found in a soft, gray limestone from a canal near Her-

revik in Ostergarn. This little shell comes near to Or. Wisbyense through its few

keels and the deep umbilicus and also reminds of Oriostoma angulatum with its an-

gular contour, fine ornamentation and deep suture.

10. Oriostoma Roemeri n.

PL XVIII f. 22—29.

Euomphalus cornu arietis 1838. Angelin Museum Palseont. Svecic. JVJ 10.

Euoiiiphalus funatus 1867. Lindstrom Nomina, 23.

1876. Ff.rd. Roemer Letli. Geogn. Atlas pi. 14 f. 12.

Shell turbinate, globular, with six ventricose whorls. The longitudinal ornamen-

tation predominates entirely and the surface is consequently covered by chord like

keels, going close from the suture to the umbilicus, as many as 43 in some specimens.

They are all nearly of the same size, only a few narrow are mingled with them. They

continue without interruption close to the suture, without there leaving any zone free.

The transverse striation is visible as scaly, crescent like indentations on the revolving

lines, which sometimes are as if cut up in a great number of thin laminaj. These

transverse imbrications vary much as to proximity and shape, being, when close to-

gether, only as lamellar crescents, when more wide apart, as longitudinal tubes, cone

in cone shaped. There are no ridges around the umbilicus, more elevated than the

other ridges. The umbilicus is narrow and i)artially hidden by the reflexed border of

the inner lip. The aperture is circular and both lips are thin. The shell is very thin

and it is almost impossible to find a specimen which is not crushed or distorted. On
the nucleus fine traces of the interior nacreous coating are seen. H. 30 mill., br. 36
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mill. This is the common proportion, but in a few instances the shell is so much
elongated, as to be higher, than broad, fig. 25, h. 40 mill., br. 34 mill.

Of the operculum of this species the State Museum in Stockholm possesses three
specimens in situ, of which two are too fragmentary for description. In one shell

there is the impression of the interior side on the nucleus. A cast in plaster of Paris
shows that this side nearly resembles that figured on plate XVII fig. 35, the central

whorl being larger, the marginal rim flattened and the central concavity not so deep.
It is probable that the outer side, which is not preserved in any specimen, also re-

sembles that of Or. globosum.

This species is very common and is indeed the most characteristic one in the

shale beds around Wisby and also in the overlying limestone. A few specimens
have also been found in the shale beds of Gnisvard and Westeri-arn provinc the con-
teraporaneity of these strata with those of Wisby. There are also single specimens
from the upper and lower strata of Hallshuk.

Or. Roemeri, which easily might be confounded with some of the varieties of

Or. sculptum, differs from them through the continuity of the longitudinal rido-es close

to the suture, while they are somewhat more distantiated in the later and there is a

space left free without any revolving lines between the lowest keel and the suture.

The umbilicus is narrow in Or. Roemeri, wide and open in 0. sculptum and environed

by two higher ridges, while in Or. Roemeri all ridges are of the same size.

Besides the opercula, which with absolute certainty can be referred to the prece-

ding four species or are most nearly related to them, there are some others which
belong to unknown species of other genera, also unknown, but probably of the same
family. They may be described here in connection with the former.

1. PI. XVII fig. 53—55. Four specimens of this variety have been found in

the middle limestone beds of Wisby. They are regularly circular, depressed, nearly

flat, thin, attaining their largest thickness around the borders and at thinnest in the

centre. Section fig. 54. The coils on the outside are rather irregular or, as it were,

occasionally evanescent, thick and coarse around the margins, narrower and more indi-

stinct near the centre. The marginal coils are obscurely ornamented by finer, con-
centric lines. On the inside, which is shallow and concave there is no elevated annular
rim as in the preceding type, the whole surface is sloping without interruption, smooth
and glossy, to the centre, where a broad, faintly distinguished whorl is seen. Diam.
13 millim., .thickness of margin 2 millim.

2. PL XVII fig. 56. A single specimen with the inside affixed to the rock has

been obtained from Samsugn in Othem. It is of obovate outline, flat, the numerous
coils are coarse and angular. A section, fig. 56, reveals that they are narrow lamella,

inwards bent, at largest near the margin and diminishing towards the centre. It is

thickest along the margin. Longest diameter 18 millim., the shortest one 15 mill.,

thickness at the margin 2 millim.

3. Two specimens from the upper limestone of Hogran. The outline is obo-
vate, the outer side, the only one accessible, is entirely flat, without any prominence

K. Vet. Akad. Handl. Band 19. N;o fi. 92
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near the centre. It is extremely thin, more so than in the precedinir two forms. The

coils are narrow, numerous and regular. Their sides are ornamented by numerous, thin

and narrow lines, nearl}' ])arallel with the coils, but sectioning them in slight obliquity.

Liongest diameter 12 millini., shortest diam. 10 mill. Thickness of margin scarcely 1

millira.

If these three forms of opercula belong to a common generic type, as I think,

the following one differs so essentially from them, that it must be regarded as belong-

ino- to an other genus, which for the present is quite as unknown as the former.

4. PI. XVII tig. 57. From the shale beds near Wisby four specimens of the lar-

gest operculum known in Gotland, have been obtained. But only the outside is visi-

ble, the extremely thin shell firmly adhering with the inside to the soft shale. It is

circular, fiat, covered by thick laminar, elevated, spirally wound coils, in all twelve,

rhey have broad bases and obtuse tops. They leave between them deep interspaces,

nearly as large as themselves and they lean with their tops towards the centre. The

largest diameter is 32 mill, and it must consequently have appertained to a very large

shell, possibly to Cyclonema? giganteum, of which a few specimens are found in the

same beds.

The opercula of the Oriostoma pattern have sometimes been compared with

those extant in several recent genera as Torinia and Omalaxis. The operculum of

Torinia is, however, constructed upon a quite different plan, its inside is wholly dis-

similar, protruding in the centre in a rod like })rolongation, while the operculum of

the paUcozoic shells is sunken in the centre. Moreover, both Torinia and Omalaxis

have entirely chitinous opercula, whilst the palaeozoic ones evidently from the beginning

were shelly. I have not found any other opercula resembling the palaeozoic ones more

than that figured by D'Orbigny in his ')Paleontologie Frangaise, Terrains Cretaces», pi.

186 bis, f. 18— 17 and which, according to him, 1. c. p. 228, has belonged to unknown

species of Turbo. It comes nearer to those of Cyclonema, than those of Oriostoma.

D'Orbigny remarks that the coils are wtres rapproches, comme chez les Trochus pro-

prements dits». And, in fact, the opercula of Cyclonema, of which see below, in a

nigh degree resemble the operculum of the Trochoid Livonia as to the outside, espe-

cially in the ornamentation by fine, oblique lines.

11. Oriostoma lielicinum n.

PI. Ill tig. 27—.31, PI. XX fig. .30—33.

Shell globular, heliciform, with short spire ending in a blunt point, whorls four

and a half, convex; suture shallow. Ornamentation consisting only of a succession of

fine, transverse lines bending backwards on the median line of the last whorl and then

again forwards on the umbilical side, very close and with smooth intei'stices. They

are arranged as it M'ere in small groups divided through shallow furrows which give

the shell a wavy contour. There are absolutely no traces of any longitudinal lines even

in the best preserved specimens and the surface of the whorls is glossy and shining
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with a brownish tint. In other specimens again there are very distinct bands of the

original colour left, transverse, at regular distances, broAvn on the white surface of the

shell, parallel with the sculptural lines. The aperture is circular and its rim not con-

tinuous, interrupted at the interior lower corner. Outer lip thin, the interior one with

a somewhat callous border, umbilicus narrow and deep, entirely open and defined along

its periphery by a low and narrow ridge, which inwards sinks perpendicularly and

meets the sloping funnel of the umbilicus.

Dimensions: height 1.5 millim., breadth 18 millim. Aperture: high 11 millim.,

broad 10 millim.

From Samsugn in Othem, the canal near WestOOs, Halls huk, in the uppermost

stratum and from Wialmsudd.

12. Oriostoma alatum n.

PL XVI fig. 14—19.

Shell disciform, whorls rather transversally dilatated, increasing rapidly in width

from the minute apex of three whorls. Whorls in all six. A narrow, laminar, sharp

edged keel divides the umbilical and the apical surfaces and thus gives the shell a

slight resemblance to Pleurotomaria alata and the allied species- But in this species

the laminar keel is solid and the transverse striaj continue in the same direction on

both sides of it. Parallel with the keel there run some five narrow, thread fine lines,

equally distantiated on the apical side and, likewise on the umbilical side, five, though

more indistinct. The transverse strife are distinct, rather coarse and regularly directed

backwards. The aperture is transverse, obovate, the outer lip on the middle of its

height thickened by the keel, else thin, the interior lip thin, only expanded and thicker,

where it joins the whorl. The umbilicus is wide and so open that all whorls are

seen inside it. Specim. A, h. 14 mill., br. 23 mill.; B, height 10 mill., br. 24 mill.;

sp. C, h. 14 mill., br. 44 mill. One specimen has been obtained from the middle li-

mestone strata near Wisby and three from the higher strata of Kyrkberget in Wisby.

13. Oriostoma angulatum Wahlenberg.

PL XX fig. 34—41.

Helicites supnt-angulatus 1818. Wahlenberg Petref. TelL Sv., 72').

Helicites angulatus 1818. Id. ibid., 73.

1828. His. Anteckn. IV. 237.

Euomphaltis angulatus 1829. Id. Tableau ed. 1, 10.

1831. Id. ib. ed. 2, 9.

1831. Id. Anteckn. V, 114.

1848. Bbonn NoraencL, 478.

Inadius angulatus 1837. Hisinger Leth., 37, tab. XI L 12.

1840. Id. Foiteckn., 55.

1867. LiNDSTR. Nomina, 23.

Euomph.? sapra-angulatus 1837. His. Leth., 37.

1848. Bronx XoraencL, 482.

StraparoUus angulatus 1850. D'Orb. Prodr., 30.

') EiTore Helic. supragranulatus pro Hel. supraangulatus apud Bronn Xomenclator p. 57 2, 1848.
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Shell discoidal, planorbiform, spire of eif^ht whorls, depressed or only slightly

prominent. Whorls cylindrical, terete with several sharp keels, which are more pro-

minent and distinct in young specimens than in older, where they are more or less

obliterated. On the apical side there are two sharp and prominent, narrow keels, lea-

ving a flat band between them, one close to the suture, the other and larger on the

outside. Between the interior keel and the next whorl a deep, narrow groove is going

and the innermost apical whorls are in many instances sunk as a shallow depression.

The middle of the body whorl and also of the others is encircled by a highly acute

keel and on the umbilical side thei-e are at least three such, forming between them

sharply marked facets, of which the lowest is abruptly turned down. On the umbi-

lical side there are thus at least four different faces. The apical keels disappear du-

ring the continued growth of the shell and instead of the seven original keels there

are on the body whorl finally only four or five on the umbilical side. The contour

of the whorls is, when all keels are present, a regular octogon, fig. 37, as the surface

between the keels is nearly straight or only slightly concave. The fine, transverse strise

run almost straight down over the keels, only a little bent forwards on the keels. In

fullgrown or large specimens the aperture is circular and the umbilicus is wide and

open, more so than in most of the other shells. There is some variability, for instance

in several specimens from Follingbo, where the whorls on the apical side are so much
sunk, that there is a spire on the umbilical side. In some there are no keels at all

on the larger whorls, not even near the umbilicus, and the whorls are uniformly tu-

bular. There is also a tendency in the body whorl to disjoint itself from the other

whorls, as remarkable in specimens from Farosund. Br. 66 mill., h. 18 mill.

The figure given by Hisinger of his Inachus angulatus is bad and exaggerated.

There are four specimens with Hisinger's hand named thus in his own collection, of

quite the same variety as mine. But the type specimen of his figure is not amongst

them, it is probably from the Museum of Upsala. That Wahlenberg's Helicites supra-

angulatus is identical with this species, is corroborated through his type specimen,

which I have been able to see through the kindness of Prof. Cleve and it quite agrees

with the large specimens from the limestone of Wialmsudd.

Salter') says that »Inachus angulatus Hisinger, is probably an extreme form of

the group (of Trochonema) with a greatly depressed spire". This statement can hardly

be accepted and the fossil in question is here retained within Oriostoma. It may
through future researches be decided whether it should not rather be placed with the

Euomphali, from which it, however, differs in the want of any notch in the last whorls

and the concomitant ridges. The transverse strise are, moreover, hent foiivards on the

keels, not backwards.

This is a very abundant and well preserved shell in some localities: Lansa and

Lutterhorn of Faro, Wialmsudd and Sandviken at FarOsund, Lanna near Slite, Sams-

ugn in Othem, Qvarnbacken of Slite, Kylley, Enholraen, Barabacke, Follingbo, Kalens

Qvarn, Wisby in the uppermost limestone, Klinteberg, Stora Carlso near Altaret. It

thus occurs exclusively in the uppermost, crystalline limestone.

') Geol. Survey of Canada, Canad. Org. Remains, Decade I, 27.
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14. Oriostoma lineatum n.

PI. XX fig. 42—44.

Shell discoid or nearly so, with short spire of five ventricose whorls. The suture

is deep and the surface is uniformly lineated by thread fine, elevated, narrow, longi-

tudinal ridges continuing without interruption from near the suture to the upper mar-

gin of the umbilicus. They are a little larger and more distantiated on the rounded, middle

line of the shell. The interstices between them are nearly smooth and the transverse

lines which cross them are straight and minute, only in the umbilical opening they

are more prominent. The aperture is circular with thin lips and the inner one clo-

sely moulded to the preceding whorls, the umbilicus is wider than in any of the other

species, with all whorls visible. H. 16 mill., br. 44 mill.

In the Pala}ontological State Museum of Stockholm twelve specimens are preser-

ved, all from the limestone of Klinteberg, and four from the uppermost limestone of

Frojel. From the limestone beds nearest above the oolite in Wamlingbo I have ob-

tained a fragmentary Oriostoma, which somewhat resembles the preceding. The trans-

verse striae are wavy and coarse, and there seems to be a deep groove along the su-

ture on the apical side. It forms probably a new species.

15. Oriostoma nitidissimum n.

PI. XXI fig. 4—10.

Shell small, disciform, apex on a level with the outer whorls; five whorls in all,

eveidy rounded without any keels or longitudinal striation at all. They are transver-

sally and most finely striated by straight lines, running to the open umbilicus. The

suture is shallow. The aperture circular and the lips thin. H. 3 mill., br. 8 mill.

It is very common in the red limestone of the hills of Sandarfve and Linde and

a few specimens also from the gray limestone. A shell occurring in the limestone of

Stor Wede in FoUingbo is probably only a variety of this. It is more ventricose in

the body whorl, the umbilicus is more narrow, and the perpendicular striation is not

so dense as in the other form.

16. Oriostoma dispar n.

PI. XXI fig. 11—14.

Shell planorbiform, low on the apical side as well as on the umbilical one and

excavated on both sides. Whorls five and a half, rounded on the apical side, flatte-

ned on the umbilical one and there provided with a prominent keel in the margin.

The transverse strite are distantiated on the umbilical side, finer on the apical side,

and directed at first backwards near the suture, then straight down, past the keel and

on the umbilical side forwards. The apertui-e is nearly circular, a little angular through

the outgoing keels. H. 2 mill., br. 7 mill. A single specimen has been found in the

limestone of Follingbo.
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Gen. CYCLONEMA Hall.

Gyclonema 1852. Hall Pal. N. York vol. II, 89.

Shell turbinate, whorls ventricose, finely striated or carinated by longitudinal ridges,

which are more developed than the transverse ones, ivhich often are u-anting. The shell has

been nacreous, as can be seen by the traces left by the interior stratum oi\ the nucleus.

The operculum is broadly conical, with some ten large coils outside, impressed by a shallow

groove along their superior border and streaked by oblique, transversal lines.

This genus comprises Litorina lil^e shells, which differ from Oriostoma chiefly

through their operculum and through the regularly predominating, longitudinal orna-

mentation. In consequence of their characteristic operculum, which so much resem-

bles that of the Turbinidte, they cannot any longer be regarded as Litorina:; as Stoliczka
has proposed.

In the strata of Gotland twelve species have been found and in the Lower Silu-

rian of Dalecarlia and of Gland there have been detected some well preserved speci-

mens of this genus.

L Gyclonema delicatulum n.

PI. XV figs. 27—44.

This shell, being one of the most common and characteristic of the Silurian for-

mation of Gotland, is, as may be seen by the many figures and by the dimensions be-

low, one of the most variable, with forms ranging between elongate Murchisonia like

shells to depressed globular ones like Natica. But the many transitional forms and

above all the characteristic ornamentation unite them. They are, moreover, found in

the same stratum and often on the same locality. The most common variety is figu-

red on plate XV fig. 28. It has four or five whorls, ventricose, with deep suture.

The body whorl is almost as long as all the others taken together. The ornamenta-

tion of the surface is a most delicate net work of fine, sharply elevated spiral lines

and equal sized transverse lines, which intercross them and at the meeting point form

a small blunt tubercle. The surface of each quadrangle, enclosed by these lines, is

with the aid of a magnifying lens seen to be minutely and transversally lineated. The
figures 42—44 on pi. XV, show how the form of these quadrangles varies in diff^erent

species according to the distance and position of the crossing lines, being elongate or

equal sided or transverse. Besides the now mentioned, prevalent type of the shell, there

are more elongated ones, of 6 or 7 whorls, the body whorl being equal to a third of

the whole length. The most extreme of the elongated ones is figured. In figures

40—41 the outlines of its antipodes are given, almost globular with enormously large

body whorl and short spire. The specimen figured on pi. XV fig. 45 is probably only

a corroded specimen of this form from the shale of Wisby.

The aperture is rounded, the exterior lip sharp and thin, entire, the inner one

thin, reflexed. There is no umbilicus. The common variety has in length 12 mill..
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br. 10 mill. One of the extreme varieties is in length 14 mill., br. nearly 14 mill.,

heiojht of aperture 10 mill. Another, the opposite extremity is 26 mill, in height and

it has probably, when the apex was entire, attained 80 mill, in height, br. of body
whorl 14 mill, height of aperture 11 mill.

This is one of the most abundant Silurian Gastropoda from the neighbourhood

of Wisby in the middle limestone (b) and also, though not so common, from the shale.

From the sandstone of Bursvik a small specimen has been obtained, which highly re-

sembles the Wisby specimens as to their ornamentation, but it is not certain that it

belongs here.

Cycl. delicatulum may. possibly be the shell designated by Angelin in his Mu-

seum Palasontol. Suecicum as J\S 49 Littorina? striata, but I have not succeeded to

find a complete series of that collection, containing this species with the others.

2. Cyclonema? apicatum n.

PI. XVIII fig. 36.

Shell elongate, conical, whorls five, the body whorl more than double the size

of the others. They are moderately convex and the suture only slightl)^ impressed.

On the body whorl there is a blunt angle, where the umbilical surface begins. It is

there the semblance as of a slit band, like that in the Pleurotomarife of the division

Multicarinati, but not sufficiently clear enough to decide if the shell really is a Pleu-

rotomaria. The surface is finely cancellated and the transverse striae are below the

angle bent backwards. The band like sculpture is visible only on the body whorl.

The aperture is elongate, ovate, the lips are thin and sharp, and there is no trace at

all of any umbilicus.

The peculiar elongate, succinoid shape sufficiently distinguishes this shell from

similar. H. 7 mill., bi'. .5 mill.

This shell has been found in two specimens in the red limestone of Sandarfve hill.

3. Cyclonema cancellatum n.

PI. XVIII fig. -25— -27.

Shell moderately large, turbinate, with seven ventricose whorls, of which the body

whorl is nearly twice as large as the spire. The surface is evenly rounded without any

prominent keels and it is regularly cross bared by thread fine, longitudinal lines and not

quite so prominent, transversal ones, covering the whole surface with minute quadran-

gles. Some of the longitudinal lines are at irregular distances rather more prominent.

The transverse lines have uniformly the same size and take in several specimens a

gentle curve backwards, run else straight and near the umbilicus directed forwards.

The aperture is obovate, the lips thin, the outer one in some specimens with a shal-

low, gently curved notch which also is clearly indicated by the above mentioned course

of the transverse strite. There is no umbilicus. H. 36 mill., br. 42 mill.
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Several specimens found in the limestone of the hills at Sandarfve and Linde.

Besides its size and shape this species is distinguished from the nearly allied C.

delicatulum throuo^h its ornamentation, which is different as to its direction and size.

4. Cyclonema distans n.

PI. XVIII fig. 37.

Shell small, turriculate, of iive whorls, of which the body whorl is nearly as

high as the spire. There are eighteen sharp, distinct, distantiated keels and the trans-

verse lines which intersect them are also distantiated but narrow. They are directed

slightly backwards, but cunverge on the umbilical side. H. 8 mill., br. 6 mill.

Only a single specimen has been found in the limestone of the hill of Sandarfve.

5. Cyclonema striatum His.

PI. XVII fig. 48, pi. XVIII fig. 39—42.

Turbo striatus 1837. Hisinger Anteckn. VI, 109. pi. VIII f. 2.

1837. Id. Lethiea, 38, tab. XII fig. 5.

1840. Id. Forteckn., 55.

1867. LiNDSTR. Nomina, 23.

Turbo Leda 1850. D'Orb. Prodr. I, 30.

Turbo striatus 1877. Krause Zeitschr. d. deutsch. Geol. Gesellsch., 23, can only with doubt be referred to

this genus.

Shell turbinate, with six ventricose whorls, suture deep and immersed; there are

only spiral, closely set lines, which vary in their distance from each other, but gene-

rally leave an interstice smaller than themselves. Around the umbilicus they are more

distant and more prominent. The last whorl is free near the aperture, which is quite

circular without any reflexed lips, which are sharp all around. The original specimen

of Hisinger is figured here anew; it is fragmentary and the revolving lines are more

distant than in other specimens. In his collection there are two specimens thus de-

nominated, the smaller one is only a cast without shell from the shale of Hogklint. The

larger specimen, the figured one, is from Klinteberg and the Palseontological Museum
also has specimens from that locality as well as from Ostergarn, Samsugn in Othem
and the shale beds of Wisby. H. 16 mm., br. 14 mm., diam. of the aperture 6 mm. Turbo

corallii Sow., and Trochonema pauper Hall 20:th Rep. p. 343, pi. 15 f. 5, 6 (= Cyclonema

pauper Hall 20:th Rep., Docum. Ed. p. 395 pi. 15 f. 5, 6) come near to this shell.

The largest specimens somewhat resemble smaller specimens of Or. globosura or sculp-

tum. The narrowness or total Avant of any umbilicus, the elevated spire of rounded

whorls, the circular, nearly free aperture, however, distinguish them sufficiently.

From the limestone of Samsugn a specimen has been obtained with an oper-

culum in reversed position in its aperture. It has no doubt belonged to the shell.
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being of exactly the same size as the aperture. It is of quite the same shape as that

delitieated on plate XVII fig. 48. It is tlepressedly conical, of about twelve coils and
perfectly circular outline. The coils are large, convex, with the superior border bent
out in a thin, laminar edge, the suture between them is shallow. The transverse, oblique

strite are distinct. The inside is deeply concave and in well preserved specimens
almost all the coils are seen, the outermost forming the elevated borderino- rim.

Dimensions: diameter 6 millini., height •') mill., thickness of margin 1 millim.

In the crystalline limestone near VVesterby in Ardre there occur numerous nuclei,

which through some fragments of the shell with its sculpture make it evident that thev

have been nearly allied with Cycl. striatum. There seems to have been some varia-

bility in the size and distance of the longitudinal, threadlike striae, I'he whorls are

six, tubular. Along with these shells, the only ones found there, lie a great number
of detached opercula of a type, quite corresponding to that of Cycl. striatum, thoufh
modified in details. Its size also tallies with that of the shell. It is figured on plate

XXI fig. 66. It is of perfectly circular outline, moderately and obtusely conical.

Coils on the outside about twelve, large and broad, proportionately more so than in

Cycl. striatum. A little below the upper rim a shallow groove runs. The thin edo-es

of the coils are cloven by a narrow slit running along them. The interspace between

the adjoining coils is very shallow. The outer sides are ornamented by densely crowded,

exceedingly fine and minute, oblique and transversal streaks, reminding of the somewhat
larger ones on the outside of the operculum of many of the recent Trochidaj and Tur-
ritellida\ On the inside the centre is environed by a thick, callous whorl which en-

circles the innermost concavity. Around the whorl the surface is smooth and there is

no annular rim. This great dissimilarity of the interior surface indicates a different

specific type, which, however, can, for the present, not be succinctly enough described

as the shell is so imperfectly preserved. Dimensions of the shell: H. 23 mill., br. 18

mill. H. of operculum 5 mill., diameter 11 mill.

In connection with the forms of opercula, now described, two more may here

be mentioned, because they evidently belong to the same generic type.

1. PI. XVII, fig. 50— 52. From the lower strata of Ostergarn found in a few spe-

cimens. These resemble, as to their exterior, those from Ardre with their large, eight or

nine coils which also have a shallow groove running along their superior border. The
minute, transverse striiB are not conspicuous and the top of the coils is more lacerated

by longitudinal slits. The inner side is also more excavated, fig. 50, and the central

whorl not so prominent. An annular rim is formed by the inside of the outermost

coil. H. 3 mill., diam. 8, thickness of the margin 1 mill.

2. PI. XVII, fig. 49. This is acuminately conical, higher than broad, the base

is crushed, but it has probably had a circular outline. The coils are broad, band like,

ascending like steps, about fifteen. There are indistinct, oblique, transverse lines, nearly

parallel with the edges of the coils. A single specimen has been found in the upper-

most limestone of Lannaberg in Slite. Diameter 10 mill., height 17 mill. It has to

all appearance been still longer-

K. Sv. Vet. Akad Handl. Bd. 13 N:o 6. 23
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6. Cyclonema zonatum n.

PI. XVIII Hi;. 43—44.

Shell small, turbinate, with obtusely elevated spire of six whorls. These are

evenly rounded, the body whorl of the same size as the spire. The keels are longi-

tudinal, rounded, with interstices of equal size. The keel which is situated a little

below the median line of the body whorl is larger than the others and more distan-

tiated from the nearest and there thus originates a zone or a belt around the whorl.

Microscopically minute, transverse lines are crowded on the keels, deviating only slightly

from a vertical direction. Near the suture the longitudinal lines also are larger and

they leave a smooth zone between them and the suture. The aperture is obovate and

the umbilicus is narrow. H. 15 ram., br. 14 mill.

Four specimens derived from the red limestone of the hill of Sandarfve. There

is also from the same locality a very large specimen (h. 18 mm., br. 18 ram.) which

perhaps belongs to this species. The longitudinal keels, however, are, below the raiddle

of the whorl, not so distinct, nor is the zone so definite. A shorter variety with

larger strife has been obtained from the shale beds north of Skaret in FrOjel.

7. Cyclonema adstrictum n.

PI. XV fig. 49.

Shell turbinate, of three whorls. The body whorl more than double the size

of all the others. It is nearly of elliptical outline, suddenly constricted in a more
narrow neck just above the suture; the next whorl is conically rounded without any

constriction. The surface is sraooth and only through the raagnifying lens a fine lon-

gitudinal striation is revealed, as of engraved lines, crossed by irregular short, arched

lines. The aperture is obovate with thin lips. There is no umbilicus. H. 15 ram.,

br. 16 mm.
Some speciraens have been found in the red limestone of the hill of Sandarfve. This

is possibly identical with Naticopsis concinna Mac Coy Sil. Foss. Ireland p. 13, pi. I

f. 10.

8. Cyclonema carinatum Sowerby.

PI. XVIII lig. 28—30.

Turbo carinatus 1837. Sow. Sil. Syst., tab. 5 f. 28.

1843. Morris Catal. Brit. Foss. 165.

1848. Bronn NomencL, 1358.

Turbo octavia 1850. D'Orb. Prodr. I, 30.

1854. MoKRTS Brit. Foss., 283.

Lilorina octavia 1855. Mac Coy Palaeoz. Foss., 305.

Cyclonema octavia 1859. S.\.lter ap. SiUiria ed. 3, 548, pi. 24 f. 4.

1873. Id. Cat. Carabr. Foss., 156, 172, 185.
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Shell turbinate, acuminate, with six ventricose whorls, the five inferior whorls

with two sharp keels each. On the body whorl there are a variable number of 8 or

10 keels of which the lowest two are largest and most prominent, the most inferior

leaving a larger zone between itself and the suture than the space to the next keel.

There is also a low keel near the suture. The surface between the keels is tinely and

transversally striated by dense, obliquely backwards slanting streaks. The aperture is

almost ovate, higher than broad and the umbilical opening is narrow, being in some
specimens covered by the inner lip, which is reflexed towards the columella. H. 30

millim., br. 25 mill., height of aperture 15 mill.

It has been found at Djupvik in Eksta, Samsugn in Othem, north of Skaret in

Frojel and at Follingbo, Slite and Petesvik in Habblingbo.

8 a. Cyclonema carinatum Sow. var. glabrum n.

Shell small, turbinate, acuminate, five ventricose whorls with three or four lon-

gitudinal, distantiated keels on the apical side of the body whorl. They are entirely

wanting on the umbilical side which is almost smooth, only ornamented with the

same sort of faint, transverse strise as on the apical side. Around the umbilical cavity

a short, sharp ridge starts from the upper edge of the aperture, which is obovate,

acuminate below. The umbilicus is narrow. H. 8., br. 6 mill. It has been found toge-

ther with the typical specimens in the shale of Djupvik in Eksta.

8 b. Cyclonema carinatum Sow. var. multicarinatum n.

PI. XVIII f. 31—32.

This differs chiefly from the main species through the numerous and small lon-

gitudinal keels, the nearly circular aperture and the large and open umbilicus. The

keels arc as many as 14 on the body whorl and from five to seven on the whorls next

in size. On the body whorl the keels are more distantiated a little above the suture.

As many forms connect it with Cyclon. carinatum, forma typica, there is no cause to

represent it as a species of its own. H. 19 mill., br. 17 mill. Several specimens have

been obtained from the shale of Djupvik in Eksta.

9. Cyclonema nodulosum n.

PI. XVIII fi^. 33—35.

Shell variable with long or short spire, with deeply impressed suture, whorls six,

nearly disjointed, as seen by section fig. 35, with 8—10 distantiated keels. It differs

from Cycl. carinatum in the peculiarity that the transverse oblique stria? at regular

distances are more elevated than the others, and where they cross the keels, they form

a small tubercle or nodule through which the surface acquires a retiform aspect. All

specimens have a wide umbilicus and the axis is hollow. The aperture is circular with

thin lips and almost free from connection with the next whorl. H. 20 mill., br. 16

mill. It has hitherto been found only in the shale of Djupvik in Eksta and Frojel.
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10. Cyclonema? tenuissimum n.

PI. XVIII fig. 38.

Shell globose with six whorls, the body whorl several times as large as the spire.

The ornamentation consists of narrow spiral lines, very tine and closely set, especially

on the umbilical side. The suture is partly filled up by the overlying Avhorls. The
aperture is transversally ovate and the lips thin. Tlie umbilicus is deep and funnel

shaped. H. 10 mill., br. 11 mill.

There is only one specimen as yet found from the limestone of Follingbo.

11. Cyclonema? giganteum n.

There exist only some fragments of the nucleus, by which it can be concluded

that this shell was turbinate with much ventricose whorls, of which three are extant in

the same specimen. There are also impressions of fourteen moderately elevated longitu-

dinal keels, the interstices between which are finely and transversally striated. This

fossil which in its size so much surpasses the other Cyclonemata, as well as almost

all other Silurian shells, can only hesitatingly be referred to this genus with which it

else coincides as to the ornamentation of the surface. H. 86 mill., breadth of body

Avhorl 95 mill. It has been found in the shale beds near Wisby and in Lumraelund.

12. Cyclonema perversum n.

PI. XXI fig. 65—56.

Shell sinistral, to judge by the only existing fragment of three ventricose whorls,

elongated or turreted, ornamented by numerous thread like, somewhat irregular and

unequal, longitudinal stria3. These are crossed, especially near the aperture by coarser,

elevated lines of growth and for the rest by narrow, impressed lines. The suture is

moderately deep, the aperture is elongate and angular, acuminate in its upper and in-

ferior corners and on the middle of the inner lip. The lips are thin and straight.

The umbilicus is visible as a narrow slit. Size of the fragment: height 16 millim., br.

12 mill.

The single specimen has been found in the upper gray limestone beds of the

hill of Linde.

Gen. TROCHONEMA Salter.

1859 Salter Canad. Organ. Remains Dec. 1, 27.

Shell turbinate, elongated, keeled, loitk loide and open umbilicus, surrounded by an

elevated keel.

I have adopted this genus for a widely spread shell, which cannot aptly be uni-

ted with any of the previously known. Salter thinks that Inachus angulatus Hisin-

GER (Oriostoma angulatum) probably is an extreme form of this group, but I cannot
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find that there is any foundation for this supposition. Trochonema differs from Oriostoma

through its elongate spire and from Cyclonema in the sculpture and the wide and open

umbilicus.

1. TroclLonema turritum n.

PI. XXI fig. 15—19.

Shell elongated, turbinate, of seven whorls, angulated through the prominent

keels of which there are six on the body whorl, besides the sharply eminent one

around the umbilicus. The three lowest keels are sharper than those on the umbilical

side. The transverse lines of growth are thin, lamellar, with sharp edges, more or

less distantiated, the interstices varying in breadth from nearly two mill, to close con-

tiguity of the lainellaj. On the keels they are bent in a little tubular fold. The in-

terstices are finely and minutely striated by lines parallel with the enclosing lamellse.

On the umbilical ridge the transverse lamellte are crowded and the strias converge in

the interior of the umbilicus. The aperture is obovate, the longitudinal axis being

the longest. Its outer lip is angular through the shallow notches, which cause the

longitudinal keels. The inner lip is straight and not reflexed. H. 37 mill., br. 29.

A great number of specimens has been found at Samsugn in Othem and also a

few in Martebo, in the limestone of Kyrkberget, Wisby, and on Galgberget near Wisby.

Thei'e is a more slender variety from Klinteberg, small, with the lamelliE more nu-

merous and crowded and the umbilicus narrow, reduced to a slit.

2. TroclLonema muricatum n.

PI, XVIII fig. .52—53.

Shell turriculate, acuminate, upper whorls rapidly increasing in size. Whorls six,

angular, body whorl with four large keels, the uppermost around the umbilicus. They

are lacerated with broad, acuminated points at regular distances all round. Each of

them is, as it were, a complex of the folded edges of several transverse lamellte, which

have a nearly straight direction. The aperture is elongate, angular through all the

keels in the outer lip. The inner lip is curved and thin. The umbilicus is wide and

open. H. 14 mill., br. 12 mill. A single specimen has been found in the middle li-

mestone strata of Hoburg.

In the list of the distribution of the species I had placed this shell in the ge-

nus Eunema Salter, but I now find, on closer consideration, that it cannot be kept

there, but rather corresponds with Trochonema.

Gen. CRASPEDOSTOMA gen. nov.')

Shell (/lobular, naticoid, commonly with transverse lamellar ribs. Aperture circular,

enclosed within an eriormonsly enlarged and thickened border, formed by successive, thin

strata, in the superior, inner corner elongated in an acute sj^ur and a smaller, corresponding

one in the inferior corner. The inner lip is bifurcated. The umbilicus is deep and narrow.

') A'paa/ttdoj', collar, atuJfia,. mouth, aperture.
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This is a well characterized genus with its peculiarly framed lips and lamellar

ornaments of the shell. I have placed this genus with the Turbinidte in consequence

of the congruence of its shell with several of the Liotidae of which group there are

some representatives not only recent and tertiary, but also in secondary strata. What

Stoliczka says')- of Liotia is wholly applicable to the Gotlandic fossils in question.

He says: ))The Liotidaj are usually of small size, sub-orbicular, with short spire, trans-

versally and spirally ribbed, often umbilicated, with the aperture circular, having more

or less thickened and continuous margins)). In the figure of Liotia Gervillei, given by

S. P. Woodward^), there is seen an acuminated spur projecting from the lower or

median edge of the inner lip quite as in ours. Strange enough no similar shells seem

to have been hitherto found in the Devonian and the Carboniferous Formations, as I

cannot find anj' mention made of such in the works of Goldfuss, Sandberger and

De Koninck.

D'Orbigny^) has described and figured a »Delphinula reflexilabrum», which comes

very near to our genus through its »bouche ronde, avec un bord fortement epaissi,

et reflechi en un large peristome tranchant». It is derived from the Middle Lias of

France.

In the Upper Silurian of Gotland I have found six species and in the Lower

Silurian hitherto not a single one has been discovered.

I. Craspedostoma spinulosum n.

PI. Ill fig. 32—34.

Shell globular, naticoid, last whorl several times as large as all the others. Whorls

four, of which three form the short spire. Suture shallow. The surface is richlj^ or-

namented by transverse ribs,' situated at regular distances and there provided with

blunt spines. These spines, being regularly distantiated, form rows which also conti-

nue on the reflexed outside of the lip and give its extreme edge a serrated outline.

The aperture is ovate, inferiorly somewhat more narrow. The outer lip with a broad

border forming an expansion at right angle to the outside of the last whorl, projec-

ting above it to the length of two millimetres. It is evident that there has been a

spur or processus on the interior, upper edge, and probably also beneath the inferior

corner of the aperture but both have been broken. It is imbricated by the wavy lines

of former lips, resting in their place, while the aperture has been more constricted.

The inner lip is straight, bifid, thin and smooth, but does not cover the narrow and

deep umbilicus. H. 14 millim., br. 15 millim., length of aperture outside the lip 13

millim., inside 7 millim.

From the limestone of Hoburg, between the oolite and crinoidal limestone strata,

where I found one specimen.

') Palaeont. Indica, Gasteropoda of the Cretac. Eocks, 351.

2) Manual of Shells, pi. 10 f. 14.

') Paleont. Fran?. Terr, jurassicjues, 317, pi. 323 f. 14—16.



KONGL. SV. VET. AKADEMIENS HANDL. BAND. 19. N:0 6. 183

2. Craspedostoma elegantulum n.

PI. II fig. 58, pi. XXI fig. 20—29.

Shell globose, naticoid, whorls five, body whorl enormously developed, the others

forming a small, obtuse spire. The thin, transverse ribs are densely packed, running

obliquely, directed backwards toward the umbilicus. Their edges are minutely frilled

in a succession of diminutive wave lines and bent backwards, as to resemble hooks in

longitudinal sections. In older specimens, at least from some localities, the ribs are

distantiated, with smooth interstices near the aperture. Thread fine, longitudinal lines

cross them, especially distinct on the smaller whorls. They are usually more distan-

tiated than the transverse ones, though there also is variability and the longitudinal

striae are more close and numerous, pi. II fig. 58. The aperture is obovate, rounded above,

pointed below, the outer lip is large and bent obliquely outwards, thin, and its inte-

rior corner, where it meets the inner lip, is prolonged in a triangular, acuminated

tooth which stretches far backwards and nearly reclines on the body whorl. The inner

lip is narrow, straight, near the umbilicus divided in two diverging branches through a

triangular slit between them. Of these the shorter one ends on the inner wall of the

umbilicus, while the longer borders the umbilicus on the outside. The umbilicus is

narrow and deep. H. 20 mill., br. 25 mill.

Several specimens have been found in the upper limestone strata of Slite,

Samsugn, Stor Wede in Follingbo, Nya Slitegards in Dalhem and Klinteberg.

3. Craspedostoma elegantulum var. brevispira n.

PI. XXI fig. 30—34.

This variety is small, globular, with five whorls, spire short as not to be visible

when the shell is seen from the side. The aperture is large and widened. The supe-

rior spur is I'elatively shorter than in the former, more narrow and pointed. The or-

namentation of the surface is finer and more reticulate, the edges of the transverse

ribs only a little outstanding and obtuse. The umbilicus is wide and the two branches

of the interior lip widely diverging. H. 5 mill., br. 7 mill.

A few specimens have been found in the limestone of the hill of Sandarfve.

4. Craspedostoma filistriatum n.

PI. XXI fig. 35—38.

Shell globular, helicoid, body whorl considerably enlarged, the spire prominent,

though obtuse, whorls four. The surface is smooth, nearly glossy, without any pecu-

liar ribs, of which there only are a few distantiated traces. The ornamentation con-
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sists of minute and closely set transverse, nearly straight stria?, crossed by more ir-

regular, wavy, impressed, longitudinal lines. The aperture is obovate, almost as in Cr.

elegantulum, but situated deep beneath the outgoing frame, which above is prolonged

in the characteristic spurlike process and below in an obtuse lappet. The interior

lip is bifid in the same manner as the others. On the outside of the body whorl near

the aperture there is a transverse, shallow groove dividing the enlarged apertural frame

from the deeply hidden aperture proper. This frame is here as in Craspedostoma ele-

gantulum very thin and sharp edged. H. 10 mill., br. 13 mill.

Two specimens have been obtained from Klinteberg and one from Samsugn.

.5. Craspedostoma involutum n.

PI. XXI fig. 39—42.

Shell small, globose, helicoid, whorls five, spire short but prominent, the trans-

verse ribs numerous, close, with frilled edges where they meet the longitudinal stv'ise,

which resemble those of the other species. The aperture is obovate, acuminate below,

the broad frame is broken away. The inner lip is bifid as in the others, its outer

branch straight and somewhat thickened, but its inner branch does not continue straight

down as in the others, it is convoluted around the central axis of the conical hollow

which it forms and thus hiding the umbilicus: h. 9 millim., br. 11 millitri.

Four specimens have been found in tlie highest limestone stratum of Wisby on

Kyrkberget.

6. Craspedostoma glabrum n.

PI. XXi fig. 43—54.

Shell globular, small, naticoid, thin, whorls five, with short, though prominent

spire and the body whorl many times surpassing the others in size. Surface apparently

smooth with only a few, much distantiated, transverse sigmoid ribs, which are faintly

prominent with an obtuse edge. Between them the surface is most distinctly longitu-

dinally striated by somewhat wavy and graduated lines and transversally to them and

parallel with the ribs there are microscopically minute lines. The aperture is circular

or obovate, environed by exceedingly broad, refiexed lips, forming a large frame around

it, of such enormous size that in relation to it the shell looks as an appendix. This

frame is prolonged in a large, acuminated spur near the umbilicus, which it nearly

completely covers and its lowest corner near the spire is also elongated in a triangu-

lar spur. The surface of the frame is finely lineated by the parallel, superimposed strata

of growth of successive lips, giving it an imbricated appearance. The umbilicus is

narrow. Only the largest specimens are provided with an inner branch of the inner

lip. H. 18 mill., br. 13 mill., breadth of aperture 11 mill.

Most abundant in the red and gray limestone of the hill of Sandarfve.
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Fam. XI PHORID^E Gray.

Gen. AUTODETUS nov. gen.^)

1884 Anticalyptrcea Qdekstedt Handbucli der Petrefaktenkunde, 3e Aufl., 673.

Shell broadly conical, sinistral, affixed icith the truncated apex to other marine bodies,

ichorls externally not visible, no suture, aperture narrow, transverse, with a blunt, toothlike

projection near the centre of the flat, umbilical surface. There is no umbilicus, the axis is

solid. 2'he shell is interiorly subdivided in bladderlike compartments along the exterior wall.

This curious little shell has by its first describers been referred to several recent

genera as Calyptrasa, Capulus and Trochita, Avith none of which it, however, on closer

inspection can be regarded as related. This is chiefly found through the aspect of

the volutions in the interior, the characteristic sculpture of the umbilical surface and

its peculiar way of fixing itself with the apex to the hard structures of other animals.

In outward appearance it has certainly a great similarity to species of the recent genus

Galerus and also in some degree in the form of the aperture, which in some species of

Galerus have a tooth like prolongation. There seems, however, to be more reason to re-

gard it as a precursor of the i-ecent Phoridaj. The shape of the aperture as well as the

ornamentation of the umbilical surface justify this comparison. But instead of fixing

other objects to its shell, as its recent relatives, it fixed itself to larger objects.

This is, perhaps with exception of Clisospira, the oldest known representative of

this curious family, as there is before none older known than Xenophora or Pseudo-

phorus antiquus Meek") and Phorus Bouchardi EuG. Deslongschamps ^) both from the

Devonian formation. Then none is found before the Jurassic time. Perhaps also Tro-

chita antiqua? Meek*) belongs to this family. But, as surmised above, it may be que-

stioned whether such Silurian shells as Trochus cavus, Tr. profundus etc. do not ra-

ther belong to the Phorida^ and to the genus Onustus.

Autodetus calyptratus Schrenk.

PL I fig. 17—24, pi. XXI tig. 57—60.

Capulus calyptratus 1854. Sciirexk Uebersicht des Schichtensystems Liv- und Esthlauds, 83.

1858. Fr. Schmidt Geol. Esthlands, 206, but not Patella mitreola Eichw. Bull. Moscou
1854. I, 94.

Calyptrcea calyptrata 1860. Eichwald Leth. rossica I,ii, 1104, pi. 51 f. 13.

1867. QuENSTEDT Handbuch dev Petrefaktenkunde 2e Aufl., 526, f. 117.

Trochita calyptrata 1867. Lindstrom Nomina fossil. Gotl., 23.

Anticalyptrcea calyptrata 1884. Quenstedt Handb. d. Petief. 3;e Aufl., 673.

Shell irregularly conical, sinistral, with the truncated and affixed apex forming

a flat surface. A few large specimens from Lau and Hoburg seem to have freed

themselves at an early stage of growth and have a bluntly pointed apex, without

') yivrodsTog, who has bound himself.

-) Geol. Survey of Ohio, vol. I, 221.

3) Bull. Soc. Lin. de Normandie YI, 151.

*) Proceed. Ac. Nat. Sc. Philad. vol. 23, 82.

K. Vet. Akad. Handl. B.ind 19. N:o 6 24
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any scar of" the attachment. The whorls are in most specimens not apperceptible on

the outside, but through sections it has been made out that there with certainty are

six. They are almost smootli, not separated by any regular suture and are finely and

transversally striated by exceedingly narrow lines. These, which run in an oblique

direction, are crossed by more conspicuous, though minute lines and parallel with these

or with the umbilical border there are irregular ridges or constrictions or even edges

of the lines of growth. The affixed apex has often been strengthened by radiciform

offshoots, which give the shell a strange, nearly corallian aspect, and this is also the

case when two Autodeti have grown close together and, as it were, clasp each other

with their roots. In the youngest specimens the ornamentation, pi. XXI f. 58, is

better preserved and we see that the oblique, transverse lines are by far larger than

the delicate, longitudinal ones. The umbilical surface is much more distinctly circum-

scribed in this shell than in any other, excepting, perhaps, such forms of Troehi as T.

cavus and T. profundus. Its borders are very thin and seldom entire, but broken and

fragmentary. Inside the surface is moderately concave, elevated in the centre around

the axis in a faint convexity. Around this or as far as the thin margins reach, a

wreath of small bladders, of much unequal size in different specimens, as seen by figs.

18 and 22 pi. I, is stretching. These and the whole central surface are covered by

minute, wartlike prickles, amongst which curved stria? radiate from the axis to the

periphery. There is no umbilicus and the axis is solid. The aperture is a narrow,

transverse slit with the upper lip laminar and ending in a blunt, broad, triangular

spine, which is bent a little upwards near the centre of the umbilical side. The inner

lip is thick and is distinctly separated from the surface. Around the inferior side of

the aperture the shell has, as in the recent Phoridte, a covering of a thin, glossy stra-

tum of porcellaneous shell matter.

A longitudinal section, pi. I fig. 23, through the axis reveals five or six whorls

of elliptical shape and nearly similar to those seen in other regular shells and not at

all analogous to the spiral laminaj in Calyptra3a and Trochita. But there is a charac-

teristic feature in it, worthy of attention, and consisting in an accumulation of small

bladder like cells along the inferior corner near the wall of the whorls. These blad-

ders, in some cases amounting to as many as six above each other, are thus comprised

in an angle between the roof of a lower whorl and the floor of the next. They form

the circle along the inside of the umbilical border, described above, and may there be

seen in their original shape when uncovered. In pi. I fig. 19, rows of these bladders

are seen in a corroded specimen, indicating the wanting lines of the suture. These

bladders are then evidently formed on the top of the whorls along the thin rim of

the umbilical surface and are again covered during the growth of the shell by the

new whorls. By pi. I fig. 18 it can be found that they originate, as could be ex-

pected, near the outer corner of the upper apertural lip and thus had been formed

along with the aperture. As to the nature and homologies of these bladders, I can

for the present only compare them with the interior partitions through transverse la-

mina? in several shells as in Triton corrugatus Lam. ^). But there is the essential dif-

') Woodward Manual of Shells, ed. 1, 100.
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ference that in this and similar (species of Conus etc.) the partitions are inside the

whorls and only near the apex, whilst in Autodetus they are decidedly outside the

whorls and everywhere along the suture.

The apical whorls are often filled with shelly matter and solid. H. of a speci-

men 6 mill., br. 8 mill. Another specimen from Lau, h. 5 mill., br. 9 mill.

The smallest or youngest specimens might easil}' be mistaken for young annelid

tubes. A few have been delineated on plate XXI figs. 57— 60. Specimen, fig. 59

—

60, is the youngest, nearly 2 millim. in diameter, broadly affixed, of nearly three whorls,

without the thin, umbilical border and with the centre of the axis prominent as a point.

Next we have, tigs. 57—58, larger specimens, nearly 3 millim., where the thin border

just is beginning to appear. In this, as well as in the yet smaller, previous shell, the

ring of bladders is already present on the bottom of the aperture.

This characteristic shell is distributed nearly over the whole island and has been

met with in all strata, in the lowest shale beds, as well as in the uppermost limestone.

It is, however, more abundant in the southern localities. It has been found in the shale

beds of Halls huk, of Djupvik in Eksta and in the contemporaneous sandstone of Burs-

vik. The State Museum has further obtained it from the limestone beds at ^Medebys in

Hall, Likkershamn, Slite, Wisby, Ostergarn, Grotlingbo, Lau, from the oolite of Bursvik

and the middle and uppermost limestone of the hill of Sandarfve and Hoburg. It has

also been found in the isle of Oesel in corresponding strata, Avhere Schrenk first disco-

vered it.

Fam. XII. LITORINID^ Gray.

Gen. HOLOPEA Hall p. p.

?1845 Cyclora Hall p. p. Sillira. Journ. vol. 48, 294.

1847 Holopea Id. p. p. Pal. N. York vol. I, 169.

1866 Litiopsis Edw. Forbes according to Salter iu Mem. Geol. Survey, HI, 346.

Shell globose, naticoid, with short spire, smooth ivhorls with faint, transverse strice,

outer lip thin, inner Up reflexed, peristome interrupted, umbilicus deficient or narroio.

According to the first definition given by Hall these shells were difficult to dis-

tinguish from Cyclonema, as he states that the surface is cancellated. But in his la-

ter descriptions in Palajont. of N. Yoi'k vol. Ill p. 294, species have been described

which are similar to the Gollaiidic ones, enumerated below and also correspond with

those referred to Holopea by Salter in Mem. Geol. Survey vol. Ill p. 347, where also

species with high spire are included, which probably rather had to be numbered with

another genus.

1. Holopea nux n.

PL XV fig. 62.

Shell moderately large, ventricose, nearly globose, with short spire and body

whorl many times the size of the spire. Whorls five, obscurely and transversally stri-
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ated. H. 17, br. 17. Fragment of a larger specimen 20 mill, broad. In the limestone

of Sandarfve kulle, Linde klint and from Samsugn.

2. Holopea transversa n.

PI. XV fig. 59-60.

Shell minute, globose, with acuminate, though short spire, whorls five, ventricose,

smooth or glossy, body whorl transverse, aperture obovate, outer lip thin and sharp,

inner lip thick, reflexed and hiding the umbilicus. H. 7, br. 7,5 mill. Only a single

specimen found in Follingbo.

3. Holopea perforata n.

PI. XVIII fig. 45.

Shell minute, globose, transverse, spire short and acute, whorls five, ventricose,

their surface smooth, only transversally wrinkled by a few, depressed lines of growth,

directed backwards or nearly vertical. Aperture obovate, or almost circular, both lips

thin, the inner one not reflexed. Umbilicus open, relatively wide. H. 12 mill., br.

13 mill. Two specimens from Kyrkberget in Wisbj'.

This species and the preceding one seem to form part of those shells which com-

pose the genus Cyclora of Hall, but which well may be united with the Holopeae.

4. Holopea nitidissima n.

PI. XV fig. 50—51.

Shell minute, elongate, with five ventricose whorls, surface glossy, with faint

transverse strias. Suture slightly impressed. Aperture obovate, acuminated below, outer

lip thin, continuing on the body whorl without meeting the much shorter inner lip,

which is reflexed and hides the umbilicus. H. 8 mill., br. 6 mill. From Follingbo and

Kyrkberget in Wisby.

5. Holopea applanata n.

PI. XV fig. 46—47.

Shell elongate with five whorls of nearly conical outline, transversally and mi-

nutely striated, somewhat concave above the suture, which lies in a groove on the

inferior border of the whorls. Aperture obovate, outer lip thin, continuing on the

body whorl, without meeting the inner lip, which is thick and reflexed, hiding the

rabilicus. H. 10 mill., br. 7 mill. In all seven specimens from Kyrkberget in Wisby.
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Fam. XIII. SCALARIDiE Broderip.

Gen. CALLONEMA Hall.

1865 Isonema Meek and Worthen p. p. Proceed. Ac. Nat. Sc. Pbilad., 251.

1879 Vallonema H.yll. Palreont. N. York vol. V,ii, 50.

Shell elongate or short and (/lobular, ornamented hy transverse, distantiated lamellar

ribs, aperture circular, j'teristoma continuous.

This genus was established by Hall to include some Devonian and Silurian spe-

cies which had to that time been numbered with Isonema, though they rather did not

correspond to the definition given to that genus by its authors Meek and Worthen.

I follow the subsequent authors who have placed the genus Callonema amongst the

Scalaridaj. In Sweden it had already appeared in the Lower Silurian times, as there

are fine species of it in the Lepta3na Limestone of Dalecarlia.

1. Callonema obesum n.

PL XV fig. 27.

Shell thick, trochiform, of the same length and breadth, with transverse whorls,

broader than high, regularly increasing in size. Whorls five, ornamented with oblique,

chordlike, lamellar ribs, directed in a gentle curve, going from the suture backwards.

The surface acquires through them a fluted appearance, as these chords are more close

together than in the next species, finer and more regular. The aperture and the um-
bilical side are destroyed in the only specimen extant. H. 8 mill., br. 8 mill. This

specimen belongs to the Museum of the University of Copenhagen, and has been found

by Angelin probably in the limestone of Wisby.

2. Callonema scalariforme n.

PI. XV f. 24—26.

Shell elongate, turriculated and slender, of six moderately ventricose whorls.

Surface ornamented by obliquely transverse, thread like lamella;, and between them
with parallel lines of growth. The aperture is ovate and the lips thin. The lamella;

project beneath each other as scales, the younger beneath the older and they may pro-

perly be regarded as the edges of successive apertures. H. 15 mill., br. 10 mill. Ano-
ther specimen h. 10 mill., br. 5 mill., height of aperture 4 mill.

Some specimens from the middle limestone of Wisby.

Gen. HOLOPELLA Mac Coy.

Syn. 1852. Holopella M.A.C Coy Brit. Pal. Foss., 303.

1881. Aclisina De Koninck p. p. Faune Carbonif. 11, 3, p. 86.

Shell elongate, slender, smooth or finely striated, peristome continuous.
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This genus should, according to Mac Coy be characterized through its remar-

kably convex whorls, which are ornamented by »slightly arched striajw or even cancel-

lated by transverse and spiral str'nxi. De Koninck's Aclisina then seems in no parti-

cular to differ from Holopella. The specimens are generally small. It has probably

occurred in the Lower Silurian of Sweden; at least Loxonema dalecarlicum Lindstrom^)

may rather be classed with Holopella and it is derived from the Leptacna Limestone

of Dalecarlia. In the Upper Silurian of Sweden there are three species, described be-

low. The genus has continued during the Devonian, the Carboniferous and probably

also during the Triassic times.o

L Holopella teres n.

PI. XV fig. 61.

Shell elongate, thick, with seven whorls, which are smooth and transverse, twice as

wide as high, with glossy surface. Aperture circular, outer lip thin, the inner lip thick,

large and reflexed not only over the umbilicus, but also at the lower edge of the aper-

ture. H. 6 mill., br. 3 mill. Found in Slite.

2. Holopella regularis n.

PI. XV fig. 12—13.

Shell moderately large, elongate, turriculate, with five ventricose whorls, separated

by a deep suture. The surface is smooth, glossy, covei'ed by extremely fine, slightly

sigmoidally wound lines, the aperture ovate, below acuminate, with sharp and thin

lips. Umbilicus deficient. H. 21 mill., br. 10 mill. The aperture 8 mill, heigh, 6

mill, broad. The specimen figured belongs to Adjunct M. Klintberg, who found it in

the shale beds of Wisby. It has also been found in the shale of Petesvik in Habblingbo.

3. Holopella minuta n.

PI. XV f. 63.

Shell one of the tiniest found, being so uncommonly narrow in relation to the

length, regularly elongated and slender of eight globose whorls, one and a half time

as wide as high, regularly striated with fine, curved lines, having their greatest bend

along the median line of the shell. H. 7 mill., br. 2 mill. Occurs frequently in the

red limestone of Sandarfve kulle.

Fam. Xin. PYRAMIDELLIDiE Gray.

Gen. MACROCHILINA Bayle.

1841 Macrocheilus Phillips Palreoz. Foss. Cornw., 103.

1842 Plectostylus Conkad Proceed. Ac. N. Sc. Philad. 275.

') Angelin & LiNDSTROM, Fragmeuta Silurica p. 14, pi. XV, f. 19.
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1860 Soleniscus Meek and Worthen p. p. Proc. Ac. N. Sc. Philad., 467.

1879 Duncania Bayle Journ. de Concbyliologie, vol. 19, 35.

1880 MacrochilinalD. ibid. vol. 20, 241.

Shell elongate, bulimoid, terete, aperture ovate, columellar lip considerably thickened

toward its base and twisted, often so much that an acute, revolving plait is formed.

I have ventured to place three species of Gotland Silurian shells within this

genus, mostly on acconut of their 'general habitus. But this position seems also justi-

fied through the conformation of the inner lip, which, though not showing such a

distinct plait as in some of the Carboniferous species, is evidently tortuous as in many

of them and the Devonian ones.

The oldest authors placed these fossils with Buccinum as Hoenighaus or Bucci-

nites ScHLOTHEiM, and of the subsequent names Soleniscus ought to have the priority,

as Macrocheilus as well as Plectostylus were already preoccupied. But as this genus

according to the revision of White*) contains chiefly species, which, whith their gutter-

like prolongation of the superior corner of the aperture, indicate relations with the large

division of the Siphonostoma, it can only partly be admitted as synonymic. Dunca-

nia, given by Bayle, had already twice been employed for corals, fossil and recent,

and its author consequently changed it into that now prevalent.

1. Macrocliilina cancellata n.

PI. XVm fig. 46—47.

Shell elongate, bulimoid, terete, with seven much convex whorls, the body

whorl being nearly of the same length as the spire. The suture is rather impressed

in consequence of the globosity of the whorls. The surface is most finely ornamented

by minute strias, which intersect each other longitudinally and transversally, forming

small regular quadrangles. The aperture is elongated and ovate, the outer lip is thin,

the inner lip thick and slightly twisted in its central part. There is no umbilicus.

Height 30 mill., br. 19 mill. Eight specimens have been obtained from the hill of

Linde and two from Sandarfve.

2. MacroclLiliiia bulimina n.

PI. XV fig. 14—16, pi. XVIII fig. 48—49.

Shell elongate, bulimoid, whorls seven, moderately ventricose, body whorl in

length equal with the spire. Suture slightly impressed. Surface covered only with

rather irregular, transverse striae, finer and coarser intermingled. The aperture is elon-

gate, the outer lip sharp and thin, the interior one thickened towards the base, slightly

twisted and hiding the umbilicus. H. 17 millim., br. 10 millim. Another specimen,

h. 25 mill., br. 13 mill.

') Proceed. Un. St. National Museum, vol. VI, 184.
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Several specimens have been found in the limestone of the hills of Sandarfve

and Linde.

This species comes very near to the Lower Silurian Holopea exserta Forbes,

Mem. Geol. Survey vol. Ill, p. 347, but is rather not so much ventricose.

3. Macrocliilina fenestrata n.

PI. XV tig. 17—18.

Shell elongate, slender, conical, with five Avhorls in the only, fragmentary spe-

cimen. These whorls have a nearly conical outline and are very little convex, the suture

is shallow. The surface is almost smooth, reticulated by transverse and longitudinal,

impressed lines of extreme minuteness, forming regular, fenestrate quadrangles, relati-

vely more quadrate and larger than in M, cancellata. The aperture is elongate, acu-

minate and narrow below, widened and rounded above. The outer lip is thin, the

inner one is thick and somewhat tortuous. H. 12 millim., br. 5 millim.

A single specimen has been found in the limestone of Samsugn in Othem.

Fam. XIV. SUBULITIDiE n.

Shell elongate^ fusiform, aperture ohlong, narrow, slightly, hut most distinctly canali-

culated in the superior corner near the columella and thus a short siphon is formed. Whorls

generally straight, conical, smooth and unadorned and the suture very shallow.

In this family I enclose such palaeozoic shells as Subulites and Euchrysalis. Bu-

limorpha Whitfield and Fusispira Hall probably also belong here. What characteri-

zes them all, besides the elongate and smooth shells and the narrow aperture with in-

complete peristome, is the important feature of a distinct apertural canal, situated ex-

actly as in all Siphonostomata and quite as much developed as in several of them,

where it has attained its smallest dimensions. This will be found on comparing such

genera as Pisania, Metula, Mangelia and especially Daphnella with Subulites, as will

be done more in full further on.

We see, consequently, in this family the most ancient representatives of the great

section of the Siphonostomous shells. Hitherto the oldest known species of that

group have been found in the Triassic strata of St. Cassian in Austria. Shells bearing

affinity to Fusus and Fasciolaria, if not strictly belonging to these genera, but at all

events to the section of the Siphonostomata, have been described by Laube ^). The

limits of the range of the Siphonostomata in time must then be removed as far back as

to the youngest beds of the Lower Silurian, where there are species of Subulites found

in the LeptaBua limestone of Sweden. In Esthonia species of Subulites have also been

discovered in the contemporaneous strata.

') Fauna der Sohichten von St. Cassian, III Gastrop. Denkschriften der Akad. der Wissensch. zu AVien,

Bd 28, 2e Abtheil., 31.
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The systematic place of the species of this family is by far not as easily cleared

up as their nature of siphonostomous shells and I think, that this question must for

the present be left undecided.

Gen. SUBULITES Conrad.

1842 Subidites Conrad Nat. Hist, of X. York, Gcol. vol. II, 392, fig. 3.

1843 Polyphemopsis Portlock, Eept. Geo), of Londonderry, 415.

Shell slender^ elongate and fusiform. ]Vho)i$ straightli/ conical or only slightly con-

vex, suture shallow, and on both sides a nearly rectilinear outline is formed. Shell thin,

fragile and unadorned, last whorl elongated. Aperture elongate or more than double the

length against the breadth. It is narroiv, the outer lip thin and its loivest corner prolon-

ged into a small acuminated hook, ichich is most characteristic. The inner Up is involute,

thus forming a centred canal around the axis, and it ends above abruptly in a transverse

line, from ichich the apertural edge continues in a rounded arch. They have a tendency

to grow obliquely along a curved axis.

On plate XVIII a sketch of the aperture of the recent, siphonostomous Daphnella

limnffiiformis L. has been given, fig. 64, to compare with that of Subulites ventricosus,

figs. 58 & 59, and of Subiil. cnrvus fig. 61. The great accordance, especially between

fio-. 64 and fig. 59, is striking. In all there is almost the same form of the aperture, on

the columellar side the same narrow coating of a thin porcellanous stratum, and, above

all, uppermost the peculiar and characteristic notch which indicates where the sipho

is protruded in the recent shells and probably also had been protruded in the extinct

ones. As far as this evidence goes, there is every reason to conclude that Subulites,

as well as the related genera, also have been siphonostomous. The transverse sections

of Subulites and Euchrysalis, figs. 62 & 68, show the inflected columellar lip in the

same manner as a similar section of Daphnella, fig. 63, while the section of a holosto-

mous, recent Turritella, fig. 69, is quite different.

The oldest specimens of this genus already occur in the Leptsena Limestone of

Dalecarlia. In the wFragmenta Silurica»') I have Avith some hesitation described a

species as Subulites elongatus Portlock, but I now think that it is identical with Heli-

cites utricularis Wahlenberg^) and that it thence is to be named Sub. utricularis. This

irenus seems to be restricted exclusively to the Silurian formation.

1. Subulites ventricosus Hall.

PI. XV fig. 19—21, tab. XVIII ficr. .58—59.

Subulites ventricosa 1852. H.\ll Pal. N. York, II. 347, pi. 83 f. 7.

1865. Id. 20th Kept. N. Y. St. Cab., 346, pi. 15 f. 1.

1) Pag. 13, pi. XV f. 21—23.
-) Peti-ef. Suec. p. 72.

K. Sv. Vet. Ak.ii Ua.Tll. Bd. V.< X;n i: 10
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Subulites brevis 1865. Winchell and Marcey, Fossils of the Niagara Litiicstone of Chicago in Mem.
Boston N. H. Soc, vol. I, 100, pi. II f. 19.

1868. Meek and Worthen Geol. Survey of Illinois, III, 362, pi. 5 f. (i.

Subulites ventricosus 1868. Hall 20th Kept. N. Y. St. Cab. Revis. Ed., 398 pi. 1,5 f. 1.

Shell, shoi't, thick, with five whorls, body whorl in length equal to the other

four whorls, with which it forms a small angle. Seen from the side the axis is slightly

curved. The aperture is nai'row, elongate, interiorly acuminate, above rounded ; lower

lip continued downwards in an acuminated point. The outer lip thin and shaip,

somewhat infiexed, inner lip involuted, bent in a gentle curve and covered with a thin

coat of porcellanous shell matter. The siphonal notch is small, but distinct and di-

rected obliquely towards the outer lip. H. 38 ram., breadth 20 mm., h. of aperture

19 mm., breadth 10 mm. There is commonly only the nucleus left and the few ve-

.stiges of the shell and its ornamentation show a smooth surface. Through the exte-

rior resemblance with American specimens, which I owe to the kindness of Messrs S.

.v. Miller and Worthen, I have thought it most convenient to refer the Swedish spe-

cimens to the same species as the American ones.

It occurs in the soft shale at Hallshuk north and south of Wisby, Gnisvard,

Waive ref, Westergarn, also from Faro and the canal in Rute. Prof. Cleve found

specimens in Haftingsklint.

2. Subulites ventricosus, var. curvus n.

PL XVIII, fig. 60—61.

Shell slender, bent in a crescent shaped curve, the body whorl forming with the

apical ones a larger angle than in the preceding. Whorls six, elongated, slightly con-

vex, smooth, the suture shallow. The aperture is narrow and nearly elliptical, acumi-

nated below and widened above, where the sipho is situated. The inferior corner of

the outer lip is widened in a downwards directed thorn. H. 33 millim., br. 15 millim.

This variety which I consider as an evolutional form or mutation of the preceding,

has been found only in the upper limestone beds near Wisby at Kalens Qvarn and

Kyrkberget and in the limestone of Samsugn.

It differs from Sub. ventricosus chiefly in the more slender shape which is so

much curved.

3. Subulites attenuatus n.

PI. XV tig. 22, 23, 48, pi. XVIII tig. 62.

Shell elongate, slender, fusiform, with seven whorls, body whorl nearly twice as

long as broad, axis of the shell straight, not curved. Surface of the extremely thin

shell smooth, without the least traces of ornamentation preserved on the patches still

left. .Aperture elongate, narrow, nearly four times as long as broad. Lips thin, lower

corner of outer lip prolonged in a little acuminated thorn. Aperture on columellar



KONGL. SV. VET. AKADEMIENS HANDLINGAH. BAND. 19. N:0 6. 195

side gently curved, lip much involute. H. 60 uiillini., br. 19 mill., length of body

whorl 35 mill., width of same 6 mill., length of aperture 29 mill., width of same 8

millim.

Abundant at Lansa and other places in FarO, at Wialmsudd in Bunge, in the

canal from Stormyr in Rute, in Martebo, in the shale beds of Wisby, \Yestergarn and

Gnisvard.

The specimen delineated on plate XV tig. 48 deviates thus far, that it is more

slender and the whorls relatively much longer than wide, but as there is only one

specimen as yet found, I cannot ascertain if it is a distinct variety or species.

Gen. EUCHRYSALIS Laube.

Eitclwysalis 1868. Laube Deukschriftcu der Akacl. der Wissenscli. in 'Wien 2e Abllieil., 69.

Shell elongati', widest at the middle of its lencith, ichorls short and numerous, smooth

and glossy, suture shallow, the aperture long, narrow, outer lip sliarji and thin, the inner

lip involute as in Daphnella, ending upwards in a very shalloic notch.

After having compared specimens of Euchrysalis fusiformis Muxster from St.

Cassian with specimens from Gotland described below, I cannot but think that they

all belong to the same genus. The Silurian species deviates, however, from the Tri-

assic ones in having a fine sculpture on the glossy surface. The chiiracteristic form

of the aperture and the general shape of the shell itself is quite identical. No species

seem hitherto to liave been found in the Devonian and Carboniferous formations.

Euclirysalis lineolata n.

Fl. XVIII tig. iVo—f,^.

Shell conical, tapering, slender, acuminated and straightly grown, with nine whorls,

regularly increasing in size, the body wdiorl being only twice as large as the next pre-

ceding. The whorls are only slightly convex or tumid around their middle and the

suture is not much impressed. The surface is sculptured by perpendicular, equidistant,

minute ridges, which have their inner side thrice as large as the exterior one. For

the rest the surface is smooth. The aperture is, as far as visible, elongated and poin-

ted below, widened above. The columellar lip is involute and the siphonal notch,

above, only just perceptible. H. lo millim., br. 4 mill. Another specimen: h. 18 mill.,

br. 4 mill.

A dozen specimens have been found in the beds of the red and gray limestone

of the hills Sandarfve and Linde.
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Additional genus, the systematic place of which is at present uncertain.

Gen. ONYCHOCHILUS n.

Shell ovate, sinistral, aperture narrow as a slit, oblique, outer lip with thick border,

the inner lip involute, elongate and curved like a claw, probably with a rudimentary si-

phonal notch. The umbilical region is excavated and deepened into a funnel, wide above

and narrow doivnwards.

This genus must remain provisional untill more specimens have been collected,

apt to further elucidate its structure and systematic place.

1. Onychochilus pliysa n.

PI. XV Hg. .55—58.

Shell tumid, ovate, sinistral, whorls four, the last being of more than double the

size of all the others taken together. The surface is transversally striated, parallel

with the outer lip, the striae line, like ribs, running nearly straight from the suture to

the umbilicus. The aperture is obliquely elliptical, the outer lip thick, turned out in

a narrow elevated rim, the inner one involute and the whole side narrow. The um-

bilical region is partly destroyed and pnrtl}' covered as not to be discernible. H. 4

millim., br. .3 millim. Another specimen is 8 millim. in height.

Two specimens, found in the uppermost limestone of Slite by Prof. P. T. Cleve,

are preserved in the Museum of the University of Upsala.

2. Onycliocliilus reticulatum n.

PI. XXI fig. 61—65.

Shell small, trochoid, obese, whorls four, tumid, body whorl more than twice

surpassing the other whorls. Their sides are straight or even, only slightly convex

and the suture is shallow. The ornamentation consists of fine, longitudinal stria3 cros-

sed by thicker, transverse, elevated ridges, nearly double as large and running obli-

quely from the suture backwards to the umbilicus. There are small, indistinct tuber-

cles at their meeting. The aperture is oblique and narrow, a little more widened at

its superior edge. Both lips are thin and the inner one shows the peculiar, clawlike

curvature. The umbilicus is a funnel, wide upwards and narrowing downwards. Sectio-

ned longitudinally the whorls show an elongated kidney like shape, being somewhat

impressed on the inner side, turned against the umbilical funnel. H. 4 millim., br. .3

millim. Three specimens have been obtained from the red limestone of the hill of

Sandarfve.

') 'Ovvi, claw, yeD.ng lip.
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3. Onychocliilus? cocMeatum n.

PI. XVIII fig. 54—57.

Shell small, narrow, sinistral, elongately turriculate. The fragmentary specimens

have only live whorls left. These whorls are short, depressed, nearly disciform, with

an acute ridge around their median line and another ridge on the umbilical side.

Transverse lines, regularly distantiated, cross these ridges in a highly acute angle. To

judge by the fragments the coluraellar side of the aperture has been narrow and cur-

ved and the umbilicus open and wide. H. 6 mill., br. 4 mill.

From the limestone beds of Slite and Sandarfve.
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APPENDIX A.

Table showing the succession of the Palaeozoic strata of Sweden.

I. Cambrian.

1. Oldest sandstone beds of Westrogothia etc. Eophytou and Fucoid .sandstones

at Lugnas.

•1. Paradoxides-sckists.

a) Zone of Paradoxides Kjerulji. Hyolithus. A >jMetoptomai fouiid by SCHMA-

LESSEE accordiug to Lnsk.

b) Farad. Oelandicus.

c) Parad. Tessini. »Metoptomn. Banaudei Lnsn.

d) Parad. Davidis.

e) Parad. Forch/iainmeri.

f) Agnostus lavigatiis.

3. Olenus-schists.

4. Dictyoneina-schists.

II. Lower Silurian.

1

.

Ceratopyge-limestone.

2. Lower Graptolite-schists.

3. Orthoceratite-limestone.

a) Lower red liinestone. Pleurotomaria.

b) Lower gray liinestone. Belleroplion. EuoniplialiLs

c) Upper red limestone. Metoptoma.

d) Upper gray lirnestone. Conularia.

4. Middle Graptolite-schists.

f). ChasinopS-liinestone. Conularia. Tremanotus.

B. TrinudeUS-SchistS. Phanerotinus (?j.

7. Brachiopod-SChistS. Platyceras.

8. Upper Graptolite-scldsts (Retiolites shale uf Borensliult etc.) Conularia. )-Patella»

antiquissinia. Murehisonia.

9. LepJtcena-linieStOne of Dalecarlia. Platyceras. Cyelonema. Callonema. Holopella. Subulites.

III. Upper Silurian.

1. Llandovery-beds near Wisby in Gotland, also at Stygfoi's and Nitsjo etc. in

Dalecarlia.

2. Wenlock shale and sandstone of Gotland. Signed a, see page 7.

3. Limestone beds of Gotland, Scania and Jemtland, shale and sandstone beds

of Scania. The Gotland beds are signed b and c on pages 7 A: 9 and

foliowi Hi;

.



KONGL. SV. VET. AKADEMIENS HANDL. BAND. 19. .\:0 6. 199

APPENDIX B.

Index to the generic names applied to tlie Gastropoda of tlie

Palaeozoic Period.

Aclis LovEN 184ti, Iml. Moll. 16, used by

White 1881, App. to Rep. U. S. Geol.

Survey vol. Ill, xxxv, for a Carbonif.

shell.

"

Aclinna De Koninck 1881, Faune du Cal-

caire Carbonif. de la Belgique II,iii,

86. Like a Holopella.

Acroculia see the next.

Acrocylia Phillips 1841, Palaeozoic. Foss. of

Cornwall, 93. As the name is deri-

ved from anQOv apex and itvXioo I roll,

it must be written as here. Identic

with Platyceras. which is prior.

AcrocylUa Hermannsen 1846, Indicis Gen.

Malac. priinordia, 1.5. See Acrocylia.

Actita Fischer von Waldheim 1823, Mem.
de la Soc. imp. d. Naturalistes de Mos-

cou vol. VI, 234. Deriv. ce^fri'rijg, living

near the shore. Intended not only for

the recent genera Capulus and Pile-

opsis, but, as seen in Bull, de Moscou

1844, 832, Fischer also included Car-

boniferous Platycerata in it.

Agnesia De Kon. 1883, Faune Carb. Belg.

Il,iii, 99. A sinistral Pleurotoraaria.

Ampvllacera Quoy & Gaimard 1832, Voy.

Astrol. Zool. II, 196. Tsed by De
Koninck 1843 in Anim. Foss. Carbonif.

Belg. 486. One of the Pleurotomaridte

= Scalites according to De Kon. 1881.

Ampidlayia Lamk 1799, Prodr. 76, employed

by Sowerby 1828, Min. Conch. VI, 40,

for shells of the Belgian Carbon. Form.

probably Euomphali.

Anatomus Montfort 1810, Conch. Syst. II,

278. = Pleurotomaria p. p.

Anoinphabis Meek & Worthen 1866, Pro-

ceed. Acad. N. Sc. Philadelphia, 268.

Seems to be one of the Umbonidaj.

Anthrncochiton Rochebrune 1882, Ann. Sc.

Geol., XIV, 26. Carbonif.

Anticalyptra'a Qlenstedt 1884, Handbuch
der Petrefaktenkunde, 3e Aufl., 673. =
Autodetus.

Autodetus LiNDSTROM 1884, Silurian Gastro-

poda of Gotland, 185. One of the

Phoridae.

Baylea De Kon. 1883, Faune II,iv, 68, Fam.

Pleurotomaridfe ?

Bellerophon Montf. 1808, Conch. System.

I, 51.

Bellerophus Blainville 1825, Malac. 477.

»Mala emendation of the preceding,

says Hermannsen.

Beloplaxus Oehlert 1>8I, Mem. Soc. Geol.

de France, 3 Ser. vol. II, 17. A Devo-

nian Chitonid; type Chiton sagittalis

Sandberger.

Bifrontia Deshayes 1833, Descript. Coq.

Foss. des environs de Paris II, 221.

Contains chiefly Tertiary species, but

Deshayes also ranged Euomph. catil-

lus in this genus.

Brilonella Kayser 1873, Zeitschrift Deutsch.

Geol. Gesellsch., 672. A Devonian shell

of the Pleurotomaridaj.

Bucimella Meek 1870, Proceed. Amer. Phi-

los. Soc, vol. 11, 426.
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Bucania Hall 1847, Pal. N. York I, 32.

A Bellerophon with cancellated orna-

mentation.

Buccinites Schlotheim 1820, Petrefacten-

kunde, 127. Contains, besides others,

Devonian Macrochilina;.

Buccinum L. 1 758, S. N. ed. X, 734. Hoenig-

HAUS and others used it for species of

Macrochilina.

BulimeUa Hall 1858, Transact. Albany In-

stit. vol. IV, 29. -- Macrochilina? The

name is preoccupied by Pfeiffee in

1852.

Bulimorpha Whitfield 1882, Bullet. Jf 3,

American Museum Nat. Hist., 74.

Callonema Hall 1879, Pal. N. York vol. V,

pt. H, 50. The species of this genus

were formerly regarded as belonging

to Isonema.

Calypirwa Lam. 1799, Prodr., 78. Autode-

tus Avas first considered to belong to

this genus by Eichwald Leth. ross. I,

pt. 2, 1104.

Capreolus R. Etheridge Sr 1878, Q.u. Journ.

Geol. Soc. vol. 34, 603, lapsu pro Ca-

pulus.

Capulus MoNTFORT 1810, Conch. System.

II, 54 has been applied by various

authors to most species of Platyceras.

CarinarojJsis Hall 1847, Pal. N. York, I,

183. Species of Bellerophon and Le-

petopsis.

Catantostoma Sandberger 1842, Leonh. &
Bronn Jahrb. 392. Fara. Pleurotoma-

ridaj.

Centrif'uijuff Hisinger 1835 in a letter to

Bronn according to Lethasa Geogn.

vol. 1 ed. 1, 96. ^ Inachus His.

Cerithiunt Adanson 1757, Seneg. 153. Used

by Verneuil and others for Silurian

shells of different genera.

Chelodes Davidson & King 1874, Qu. Journ.

Geol. Soc, 167. a subgenus of Chiton.

C/iemnitzia D'Orb. 1839 in Webb and Ber-

thelot lies Canar. . . . Hermannsen.

Ind. I, 222 identifies Loxonema Phil-

lips and Phasianella p. p. Goldf. with

this genus.

Chiton L. 1758, S. N. X, 667. Baruande

Syst. Sil. Boh. Ill, 175 has a species

of Chiton, which belongs to Chelodes.

Chonechiton Carpenter 1882 according to

Dall Proceed. Un. States Nat. Mu-
seum, 1882, 280. Carbonif. Belgium.

Cirridius De Kon. 1882, Faune, II,iii, 101

= Cirrus De Kon. 1843 not Sow.

Cirrus Soweeby 1816, Min. Conch. II, 93 =
Euomphalus according to Soweeby him-

self 1. c. p. 219.

Clisospira Billings 1865, Pal. Foss. I, 186.

A Lower Silurian species probably al-

lied to Autodetus or the Phoridae.

Codonocliilus (not Codonocheilus) Whit-

eaves 1884, Geol. Surv. of Canada, Pa-

la?oz. Foss. vol. Ill pt. I, 17. Upper

Silurian Canada.

Coelocentrus Zittel 1882, Handbuch d. Pal.

1 Bd., 206 ^-- Cirrus De Kon. Euomph.

Goldfussi D'Arch. & Vern is the type.

Conchopeltis Walcott 1876, 28th Kept. State

Cab. N. Y., 93. A Patelloid or a

Pteropod?

Conchula Steiningee 1853, Geognost. Be-

schreibung der Eifel, 46. Differs from

Scoliostoma through the shape of the

aperture, which is parallel with the

axis of the shell. Devonian.

Craspedostoma Lindstr. 1884, Silur. Gastro-

poda of Gotland, 181.

Cryptcenia E. Deslongchamps 1865, Bull.

Soc. Linneenne de Norinandie, 424. A
Pleurotomaria found in the Carbonife-

rous strata and also in Lias.

Cydonema Hall 1852, Pal. N. Y. vol. II, 89.

Cyclora Hall 1845, Sillim. Journal, vol.

48, 294.
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Cyrtolites Conrad 1838, Ann. Rep. N. Y.

State Cab., 118.

Cyrtonella Hall 1879, Pal. N. Y. vol. V, pt.

II, 123.

Delphinida Lamk 1804, Ann. du Museum IV,

108. GoLDFUSS and Hisinger have re-

ferred several of the Oriostomata to

this genus. True Delphinula begin to

appear in the strata of St. Cassian.

Dentalium L. 1758, S. N. ed. X, 78;"). The

oldest species known are Devonian.

Ditaxopus Rafinesque 1839, Bull. Soc. Geol.

X, 378. Perhaps a Bellerophon.

Duncania Bayle 1879, flourn. de Conchy-

liologie vol. 19, 35, later changed into

Macrochilina.

Eccyllomphalus (not Eceuliomphalus) Port-

lock 1843, Rep., 411. Most species

nothing but evolute Euomphali. Ac-

cording to the derivation the name is

to be written as above.

Elenchus Humphrey 1797, Mus. Calonnia-

num . . ., according to Mac Coy Carb.

Foss. Ireland, 42, a species in the Old

Red Sandstone of Ireland, but may
probably belong to another genus.

ElUpsolithes Sowerey 1813, Min. Conch.,

vol. I 81, non Montfoiit, wliose genus

embraced only Polythalamia. Sowerby
has himself later in Min. Conch, vol.

5 p. 107 corrected his species and in-

dicated two as Cephalopoda and one,

Eu. ovatus, as a Bellerophon.

Entali.H Gray 1840, Syn. Brit. Mus. . . . See

Waaoen. Pal. Ind. XII p. 180.

Eotroc/ms Whitfield 1882, Bullet. Anier.

Mus. N. Hist. M 3 p. 77.

EuchrysalisLAVBE 1868, Denkschriften Akad.

Wissensch. zu Wien, 2:e Abtheil. 69.

Silurian and Trias.

Eulima Risso 1826, Hist. IV p. 123, Loxo-

nenia and Polyphemopsis are synony-

mous according to Hermannsen.
K. Sv. Vct.-Akad. Handl- Bil. lil. N:o 6.

Euneina Salter 1873, Catal. Mus. Cambrid-

ge, 156.

Euonijyhdlopterus Ferd. Roemer 1876, Leth.

Geogn. Atlas. Taf. 14. f. 9. — Type,

E. (Pleurotomaria) alata, Silurian.

Eiiomphahis Sow . 1814, Min. Conch, vol. 1, 97.

Euphemvs Mac Coy, 1844 Carbonif. Foss.

of Ireland, 25. Although M'Coy him-

self later, in Brit. Pala^oz. Foss., 308,

declared that this genus was identical

with Bellerophon, the slit band having

by oversight been described as defi-

cient, Waagen and De Koninck have

again tried to revive it. But on com-

paring the species described by both

these authors as belonging to Euphe-

mus, it is easily found that the Eu-

phemus of Waagen cannot be recon-

ciled with that of De Koninck. While

the latter author as Euphemi describes

E. Urii and other Bellerophons, Waa-
gen makes us acquainted with several

forms so strange, that it may be doub-

ted whether they are Gastropoda at

all or not rather Cephalopoda of some

new genus.

Exogyroceras Meek and Worthen 1868, Geol.

Survey of Illinois, vol. Ill, 509.

Fissiirdla Brug. 1789, Encvcl. method, vol. I

p. XIV, paheozoic according to Gold-

fuss and Mac Coy, but Jhering, Moll,

p. 78, says that they are met with

first in Trias.

Flcminyia De Kon. 1882, Faune II, m, 94.

FusLspira Hall 1870, 24th Rep. St. Museum
N. York p. 229.

Glyptohasis De Kon. 1883, Faune, II, iii, 92.

Similar to a Trochus.

Glyptochlton De Kon. 1883, Faune II, iii,

211.

Gosseletia De Kon. 1883, Faune II, iii, 28.

The name is already in 1881 preoc-

26
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cupied for a Lamellibranchiate by Cii.

Barrois in Ann. Soc. Geol. du Nord

VIII p. 176. Pleurotomaria.

GryphocJiitoa Gray, 1847, Proc. Zool. Soc.

p. 70. Devon, and Carbon.

Gyrotrema Barrande 1868, apud Bigsby.

Thes. Silur. p. 167 ^ Tremanotus.

Hall.

Helcion Montfort 1810, Conch. Syst. II p.

63, applied by some to palasozoic Pa-

tellids.

Helicites Schlotheim 1813, Jahrb. VII p. 35.

Contains species of different genera,

as Euoniphalus, Pleurotomaria, Orio-

stoma.

Helicotoma Salter 1859. Dec. I, Geol.

Survey of Canada, 10 — Euoniphalus

and Pleurotomaria.

Helminthochiton Salter 1846, Proc. Geol.

Soc. Loud, 49, 51, 52, f. 6.

Hercynella Kayser 1878, Fauna der alte-

sten Devonabl. d. Harz, 101. — Pili-

dium Baur. Mss not Forbes.

Holopea Hall 1847, Pal. N. Y. vol. I, 169.

Holopella Mac Coy 1852, Brit. Pal. Foss., 303.

Hormotoma Salter 1859, Canad. Organ.

Remains Dec. I, 18. = Murchisonia.

Igoceras Hall 1859, Pal. N. Y. vol. HI,

330. == Platyceras.

Inachus Hisinger 1838, Leth^ea, 37. Name
preoccupied for a Crustacean. Consi-

sted of three species of which one, I.

sulcatus, is a Pleurotomaria, I. angu-

latus, is a Oriostoma and I. costatus a

Cephalopodous shell, probably a Tro-

choceras.

Isonema Meek and Worthen 1865, Proc.

Acad. Nat. Sc. Philad., 251.

Lepetopsis Whitfield 1882, Bullet. Amer.

Museum of Natural. Hist. ^/ 3, 67.

Litiopsis Edw. Forbes accord, to Salter

1866 in McTu. Geol. Survey III, 346 --

Holopea.

Litorina Fer. 1821, Tabl. System., XXXIV.
Several of the palaeozoic species, which

have been called Cyclonema, were re-

garded as Litorinaj by Pictet.

Loricites Carpenter accord, to Dale, Pro-

ceed. U. S. Nat. Mus. 1882, 281, A
Carboniferous Chitonid from Belgium.

Loxonema Phil. 1841, Palaeoz. Foss. of

Cornwall, 98.

Luciella De Kon. 1883, Faune Carbonif.

Belgique II, iv, 107. A Pleurotomaria.

Maclurea Emmons 1843, Geol. N. Y. II,

312.

Maclurita Blainville 1825, Malac, 424.

Maclurites Le Sueur 1818, Journ. Ac. N.

S. vol. I, 312.

Macrochilus (not Macrocheilus) Phil. 1841,

Palajoz. Foss., 103.

MacrocJiilina Bayle 1880, Journ. de Con-

chyliologie 3 Ser. vol. XX, 241. — Ma-

crochilus & Duncania.

Margarita Leach 1819, Journ. de Phys.

464, Waagen Salt Range Fossils, 111.

Metoptoma Phill. 1836, Geol. Yorkshire pt.

2, 223.

Michelia F. A. Roemer 1854, Palajontogra-

phica Bd. 3, 73. Near Loxonema.

Microceras Hall 1845, Sillira. Journ. vol.

48, 294.

Microdoma Meek and Worthen 1866, Phi-

ladelphia Proceed. 269.

Mitchellia De Kon. 1876, Foss. du Nouv.

Galles du Sud I, 128.

Mogulia Waagen 1880, Salt Range Foss.

Palajont. Indica vol. XIII, 131.

Mourlonia De Kon. 1883, Faune Carbonif.

de Belg., 245. = A Pleurotomaria.

Murchisonia D'Archiac & Verneuil 1841-

Bull. Soc. Geol. XII, 154.

Narica Recluz 1841, according to D'Ohb.

Moll. Cub. II, 39, used by De Koninck

1844, Anim. Terr. Carbonif., 475.
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Nassacites Kruger 1823, Gescli. der Urwelt

Th. 2, 417. -- Machrochilina?

Natica Adanson 1757, Senegal., 172. D'Or-

BiGNY and PiCTET consider that this

genus is represented in the Silurian

formation, probably = Platyceras.

Naticella Swainson 1840, Malac., 345. There

are species referred to this genus de-

scribed from the Silurian and Carbo-

niferous formations, but probably be-

longing to other genera.

Naticodon De Ryckholt 1852, Melanges

paleontologiques, 75, in Mem. Cour.

Acad. R. d. Sci. de Belgique Ire pt.,

75. Carboniferous.

Naticopsis Mac Coy 1844 Synops. Carbo-

nif. Spec, of Ireland, 33.

Natiria De Kun. 1881, Faune Calc. Carbo-

nif. Belg. II, ni, 5.

Nerita L. 1758 S. N. ed. X, 776, N. hali-

otis Sow. Sil. Syst. = Platyceras.

Neritoinopsis Waagen 1880, Pal. Ind. XII,

106.

Niso Risso 1826, Hist. IV, 218. Employed

by De Koninck in Fossiles Pal. de Nouv.

Galles du Sud 1876, 127, for a Devo-

nian species.

Odontomaria Ferd. Roemer 1876, Leth.

Geogn. 1 Theil. Taf. 29, f. 10, Devonian.

Omphalotrochus Meek 1864, Rept. Geol. Surv.

California. Pala!ont. vol. 1, 16. Rela-

ted to Oriostoma, not a Pleurotoma-

rian as De Koninck thinks.

Onychochilus Lindstrom 1884, Silurian Ga-

stropoda of Gotland, 196.

Ophileta Vanuxem 1842, Geol. N. Y. vol.

Ill, 36.

Oriostoma Munier-Chalmas 1876, Journal

de Conchyl. vol. XVI, 103. Comprises

several palneozoic forms which have

been regarded as Euomphali, without

being provided with the characteristic

slit in the aperture.

Orthoneina Meek & Worthen 1861, Proc.

Acad. N. Sc. Philad., 146, Carbonife-

rous.

Orthonychia Hall 1843, Rept. 4th Distr. N,

Y. Geol. Surv., 172. A division of

Platyceras.

Orthostomd. Conrad 1838, Ann. Rejj. N. Y.,

119. Perhaps a disjointed Euompha-

lus, perhaps a Cephalopod.

Pahmcmcea Hall 1873, 23d Rept. N. Y.

St. Cab., 242.

Faheotrochus Hall 1879, Pal. N. Y. vol.

V, pt. II, 133.

Patella L. 1758, S. N. ed. X, 780.

Patellostium Waagen 1880, Pal. Ind. XII,

131. One of the Bellerophons.

Phanerotinus Sow. 1844, Min. Conch, vol.

VII, 29. A vei-y interesting form with

disjointed whorls, piano-spiral and a

large cristate lamina along the dorsal

side. Is it related to the alate Pleu-

rotoraarias?

Phasianella Lamk 1804, Ann. du Museum,

IV, 295. According to Waagen Pal.

Indica XI 1, 109, Carboniferous.

Phorus MoNTFORT 1810, Conch. Syst. II, 158.

According to Eudes-Deslongchamps,

Bullet. Soc. Linneenne de Normandie

VI, 146 there is a Devonian species.

Phragmolithes Conrad 1838, Rept. ISf. Y.

Geol. Surv., 119. = Cyrtolites.

Phragmostoma Hall 1861, 14th Rept. N. Y.

State Cab., 94.

Phymatifer De Koninck 1881, Faune II, iii,

149. Related to Porcellia.

PileopsishK^iK 1812, wExtrait d'un Cours" etc.

according to Herrmannsen Index II,

268. Anim. sans Vertebr. 1822, vol. 6,

2 p. 16- The fossil species of Lamarck

are tertiary, the majority is recent.

Pilidion Barrande 18G5, according to BiGS-

BY. Thes. Silur. 161, 168.

Pithodea De Koninck 1881, Faune II, in, 88.
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Pitoncllus MoNTFORT 1810, Conohyl. System.

II, 170.

Platyceras Conrad 1840, Ann. Kept. Geol.

Surv. N. Y., 205.

Platystoma (not Platyostoma) Conr. 1842,

Acad. Nat. Sci. Philad. Journ. 1839—

42, 275.

Platy{o)sto)nella R. Etheridgeji- 1880, Proc.

R. Phys. See. Edinb., 163, Carbonif.

Platyschisma Mac Coy 1844, Carbonif. Foss.

of Ireland, 38.

Pledostylus Conrad 1842, Journ. Ac. N.

Sc. Phil. 1839—42, 275. The name

in 1837 preoccupied by Beck for a

Helicid shell.

Pleuronotm Hall 1879, Pal. N. Y. vol. V,

pt. II, 138. — Euoniph. Decewi.

Pleurotomaria De France 1821 in Ferus-

SAC, Tabl. Syst., XXXIV.
Pleiirotomarium Blainville 1825, Malac,

429, ))male» Hermannsen.

Polyphemopsis Portlock 1843, Rept. Geol.

Londonderry, 415, probably = Subu-

lites.

Polytremaria D'Orb. 1850. Prodr. I, 122.

Carbonif.

Polytropis De Koninck 1881, Faune II, iii,

107. — Oriostoma.

Porcellia L'Eveille 1835, Mem. Soc. Geol.

de France II, 39.

Portlockia De Kon. 1881, Faune II, iii, 81.

Priscochiton Billings 1865, Pakeoz. Foss.

Canada I, 394. Lower Silurian.

Proholceum Carpenter according to Dall

1882, Proc. N. S. Nat. Mus. 281, a

Devonian Chitonid.

Protalochiton Rochebrune 1882, Ann. Soc.

Geol. XIV, 30, Carbon.

Pseudophorus Meek 1873, Geol. of Ohio I,

222.

Pterochiton Carpenter according to Dall

1882, Proc. U. S. Nat. Mus. 281, Bel-

gium, Ireland, Carbonif.

Ptychomjihalus Agassiz 1837 in Gross-Bri-

taniens Mineral Conchologie von James

Sowerby. Deutsche Bearbeit. von Ag.,

23 and 222,

Pycnomphalufi Lindstr. 1884, Silurian Ga-

stropoda of Gotland, 153.

Rhabdopleura De Kon. 1881, Faune II, in, 75.

Rhaplmtoma Hall 1847, Pal. N. Y. I, 28.

RhineoderinaY)K\\.0'S. 1883, Faune, II, iv, 103.

Rhomhochiton De Kon. 1883, Faune 11, iv, 206.

Rotella Lam. 1822, Hist. VII, 6. According

to De Koninck a fossil species occurs

in the Carbonif. form, of Belgium.

Rotellina De Kon. 1883, Faune II, iv, 92.

Sagmaplaxus Oeiilert 1881, Mem. Soc.

Geol. de France 3me Ser. Tome II, 15

a Chitonid.

Salpingostoma Ferd. Roemer 1876, Leth.

Geogn. Taf. 5, f. 12.

Sca'vogyra Whitfield 1877, Palaeontology

of Wisconsin, 253.

Scalites Conrad 1842, P^mmons Geol. Rep.,

312.

Scissurella D'Orb. 1823, Mem. Soc. H. N.

Par. I, 340.

Sc/tizostoma Bronn 1835, Lethaea, Ed. 1 vol.

I, 95.

ScoliostomaM. Braun 1838, N. Jahrbuch, 291.

Serpularia A. F. Roemer 1843, Geol. Harz-

gebirge, 31. = Pleurotomaria.

Sipltondrin Sow. 1824, Gen. of Shells, pi.

143. U^icd liy Barrande according to

IjIGsbv, Thes. Sil., 168 for a Bohe-

mian Patelloid.

Solarium Lamk 1801, Syst. anim. s. vert.

86. De Koninck used 1843 this name

for Euomphalus or Pleuronotus.

Soleniscus Meek & Worthen 1860, Proc.

Ac. N. Sc. Philad., 467, Carbonif.

Spirorbis, Steininger 1831, Bemerkungen

fiber die Verstein. in der Eifel. Stei-

NiNGERS Sp. maxiinus belongs to the

Devonian Euomphalus.
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Stachella Waagen 1880, Pal. Ind. XII, 132.

Stomntella Lamk 1809, Phil, zool., I, 321.

Used by Barrande accord, to BiGSBY

Thes. Sil., 16S.

Stoniatia Lamk 1801, Syst. aniiii. s. vert.,.

96. PiCTET and JuERiNG think that

there are Silurian species.

StrapnroUina Billings 1865, Pala^oz. Foss.

of Canada, 223.

Straparolus Montfort 1810, Conch, syst.

II, 174. Derived from ar^ia/ioi;, tor-

sus, and Rollus, a barbarous word for

the French nRouleaun.

Strobeus De Kon. 1881, Faune II, iii, 25.

=^ Elenchus Mac Coy not Humphrey.

Strophites Dawson 1880, Ainer. Journ. Sc.

& Arts 3d Ser. vol. 20, 412. A De-

vonian Landshell?

Strophostylus Hall 185i», 12th Rept. N. Y.

St. Cab., 20. Probably a Platyceras.

Subulites Conrad 1842, N. Hist, of N. Y.,

vol. II, 392.

Sulcochiton Ryckholt 1862, Journ. Conch.

X, 259.

Terehra Adanson 1757, Seneg., 49, used

by Sowerby for Loxoneuia sinuosa.

Sil. Syst.

Trachydomia Meek and VVortiien 1866,

Geol. Survey Illin. vol. 2, 364. Carbonif.

Tremanotiis Hall 1868, 20th Rept. N. Y.

State Cab. 399.

Tfochilites Schlotheim 1820, Petrefakten-

kunde, 156.

Trochita Schum. 1817, l^ssai, 184, Mac Coy

Carbonif. Foss. Irel., considers a fossil

to belong here. There are also other

paltBozoic species by mistake referred

to this genus.

Trochonema Salter 1859, Canad. Organ.

Remains I, 27.

Trochotremaria Ryckholt, Carbonif. of Bel-

gium according to Zittel Pala^oiit. Bd

1, 2, 181.

Trochus L. 1758, S. N. Ed. X, 756.

Tropidocyclus De Koninck 1882, Mem. Soc.

Geol. de Belg. t. IX, 12.

Tropidiscus Meek 1866, Proc. Chic. Acad.

Sc. vol. I, 9. == Cyrtolites.

Tropidodiscus Waagen 1880 Palseont. Indica,

XIII, 131, name of the former emen-

dated b)' Waagen.

Tryblidium Linustrom 1880, in Fragmenta

Silurica, 15.

Tubina Barr. 1860, in Uwen Palaeonto-

logy, 71.

Turbina De Koninck 1881, Faune II, iii, 67.

Turbinilopsis De Kon. 1881, Ibid. 89.

Turbinites Schloth. 1820, Petref.-kunde

163, Waiilenberg applied it to several

species of Oriostoina.

Turbo L. 1758, S. N- X, 761, Pictet and

D'Orbigny gave this name to several

of the Oriostomata and Cyclonemata.

TurbonelUna De Kox. 1881, Faune II, iii, 77.

Turbonitella De Kon. 1881, Faune II, in, 72.

Turritella Lamk 1801, Syst. anim. s. vert.

89. Used for Murchisonia and other

spirally wound shells by several au-

thors.

Tychonia De Kon. 1881, Faune II, iii, 7.

Umbonium Link 1807, Beschreib. Rostocker

Samml. III. 136, Devon.

VasuUtes Hekrmannsen 1849. Index II, 677,

cites it as used by Montfort in wSuites

a BUFFONN-SONINI IV, 298.

Waagenella De Koninck 1883, Faune II, iv.

Explic. des planches n:o 38, for

Waagenia De Koninck 1882, Ann. Soc. Geol.

de Belgique t. IX, 14, which name had

already been preoccupied.

Warthia Waagen 1880, Pal. Indica XIII, 131.

Worthenia De Kon. 1883, Faune III, iv, 64.

Xenophora Fischer von Waldheim 1806,

»Museum Demidowianum, 213». Meek

and W\)RTHEN ranked a Carbonif. spe-

cies in this genus.
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PLATE I.

The originals (o the figures belong to the Swedish Stiite Museum of Natural History iu Stockholm, unless otherwise stated.



208 a. LINDSTkOm, on the SILLKIAN (iASTUOl'OUA AND I'TEKOrUDA UF GOTLAND.

Plate 1.

Fig. 1— 3. Conularia cancellata Sandb. pug. 42. Fig. 1 spiue.? on the lowest row witli brokeu points,

whence the circuliir openings, 1'. 2 part of two transverse ridges highly magnified, f. 3
longitudinal section. The long spines are those on the ridges, the short ones are sections of

the ridges where no spines are found.

« 4— 8. Conularia bilineata n. p. 45. F". 4 lateral view, f. f) section near the upper margin, f. C surface

near the apex magnified, f. 7 the same higher up between the two median septa, f. 8

ornamentation in lower part of the shell.

» 9—12. Conularia monile n., p. 44. F. 11 transverse lines magnified and sectioned longitudinally, f. 12
transverse section of transverse lines.

» 13— IG. Conularia lavis n., p. 45. Fig. 15 transverse section of specimen fig. 13., fig. IG surface of

fig. 14 enlarged.

» 17—24. Autuiletus calyptratus Sciirenk, p. 185. Fig^ 17 shell in it.s natural position and grown on a

Favosites, figs 17 a — 22 other specimens and details of apex and umbilicus, fig. 24 part

of the longitudinal section magnified to show the cellular structure outside the whorls.

" 25—31. Trijblidium reticulatnin n., ]). 55. Fig. 27—28 apex of a young specimen, f. 29 interior stratum
with traces of colour bands, f. 30 muscular scars of the inside, f. 31 longitudinal section

of the shell.

» 32. Patella (Olana) cochlear L. Recent^ Inside to show the muscular scars.

" 33—37. Trijblidium unguis n., p. 56. Fig. 36 inside of apex with oval pit like a scar, f. 37 inside of

shell with muscular scars.

» 38—39. Nacella deaurata Omrmn, recent from Foua, to compare the (exterior shape with the preceding.
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PLATE II.

K. Sv. Vet. Akad. Harnll. Bd. 19. N:o C.
27



21 U G. LINDSTRuM, ON THE SILUKIAN GASTROPODA AND PTEK0r01>A OF GOTLAND.

Plate II.

Fig. 1— 4. Chelodes Berjmani Davidson & King, p. .01. Same specimen as figured by Davidson.

» 5— 8. Anotlier specimen also from Klinteberg, 7—8 in natural size.

» 9— 10. Chelodes Gotlandicus n. p. 62, from Grotlingbo.

ji n— 15. A specimen from Grotlingbo, f. 13—14 nat. size.

» 16— 17. A specimen from Bursvik, nat. size.

» 18—27. Shorter valves from Grotlingbo, f. 20—21 nat. size.

» 28. Chiton sp. indct. Recent. Interior side to compare with fig. 25.

JElattjccras.mrnutum Hisingek p. 63.

)) 29— 31. From Wisby, details of ornamentation magnified.

» 32—36. From Faro," f. 32—33 resembling Ncrita baliotis Sow., 34—36 like a lanthina.

» 37—38. From Eskeliiem, »Strophostylus».

» 39— 40. Large specimen from Fdro, nat. size.

» 41—43. From Klinteberg, with lobate aperture. Compare Plat, niagarcnse Hall the 28 Kept. N. Y. St.

Cab. pi. 28 f. 2-4.
1) 44—45. Nucleus from shale beds of Wisby.

» 46— 47. From Klinteberg, loosely coiled.

» 48. From middle limestone of Wisby.

» 49— 50. From Klinteberg, disjointed whorls.

» 51. Brawn from Hisingeu's original specimen to »Pi!copsis cornuta" as exact as possible, nat. size.

» 62. Drawn from Hlsinoer's original specimen to nPileopsis sulcata" being corroded sample of the

following variety, nat. size.

I) 53—57. Variety i)lorieatum» from Klinteberg f. 55 umbilical side, f. 56 the apical one.

11 58. Cra-'^pedoHoma degantuhim n. p. 18.3.

I) 59—72. Plulijceras enorme n. p. 69, various specimens, witli details of ornamentation, all from liikvide

in the parish of Nar.

u 73—78. Plati/ceras discifonne n. p. 68, from the sandstone of Hoburg in nat. size, ornamentation highly

magnified.
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PLATE in.



212 G. LINDSTROM, ON THE 8ILUliIAN GASTUOruUA AND PTEROroDA OF GOTLAND.

Plate III.

Fi^. 1— 5. Tnjblidium reticidatum n. p. 55. Fig. 1 A 2 microscopical vertical and horizontal section.s of the

shell, showing its strata perforated by tubes of unknown, parasitic organism, f. 3 another

vertical section, f. 4 vertical section with apparently tubular structure, formed by small de-

pressions or pits on the surface of the shelly strata, f. 5 surface of shell from the margin

of the aperture, magnified; the elevated, white dots being the filled up tubes of the parasitic

organism.

» 6—0. Platjiceras cornutum His. p. 63. Fig. 6 from Klinteberg, with aperture evidently moulded

after the surface of some other organism on which it had been fixed, f. 7—9 from Wisby.

» 10— 18. Platyceras prototijpum Phill. p. 67. Fig. 10—10 a from Klinteberg, f. 11— 12 from the shale of

Wisby, identical in ornamentation with specimens of Platystoma niagarense, f. 13— 14

from the hill of Sandarfve, f. 15 ornamentation of the same and profile of a transverse ridge,

f. 16 a pair of its apertural lanielLx, f. 17 vertical section of seventeen lamclhe, as they

were left in situ imbedded in soft limestone, slightly magnified, f. 18 one of the laraellie

highly raagnificd to show its intimate structure.

1) 19—26. Platyceras cornutum His. p. 63. Fig. 19—22 vertical sections of the shell, f. 23 interior surface

of the shell seen under the microscope; f. 24 part of the same still more magnified, f. 25—26

horizontal sections of the shell.

» 27— 31. Oriostoma helicinum n. p. 170, from the canal near VVestbos in Hall.

)) 32—34. Craspedostoma spinulosum n. p. 182, from Hoburg, f. 34 nat. size.

» 35— 38. Relleroplion sphcera n. p. 74, from the shale of Wisby.

» 39—40. Tremanotus longitudinalis n. p. 86, from Lutterhorn in Faro, with apertural expansions left in situ.
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PLATE IV.



214 G. LINDSTROM, ON THK SILURIAN CiASTROPODA AND I'TKKOPODA OF GOTLAND.

I

Plate IV.

Fig- 1— 7. Tremanotus longitudmalis n. p. 86, all specimens from Wisby, f. 5 dorsal keel with apertures,

from a cast, f. 6 magnified details of the same, showing septa like, curved lines, going
transversally, marking where apertiiral lamelliB have been situated.

» 8—12. Tremanotus compresstis n. p. 87, from Ostergarn.

» 13— 15. Bellerophon trilobatus Sow., p. 80, from Petesvik, Habblingbo.
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PLATE V.



216 G. LINDSTROM, ON THE SILURIAN GASTROPODA AND PTEROPODA OF GOTLAND.

Plate V.

Fig. 1— 16. Dellerophon sphcera n., p. 74. Fig. 3 cast of »dorsal« part with the elevated slit band and section

of the same, f. 4 the same from the side, f. 7, surface of a variety with lateral view and
section, f. 8 slit band enlarged, f. 10 section of the innermost whorls, with the hooklike

lamellae of tlie surface, f. 12 section of a large specimen with exceedingly thick walls around

the umbilicus, f. 13—16 details of surface sculpture around the umbilicus.

» 17—-24. Bellerophoii squamosus n., p. 78. Fig. 17— 19 specimen in nat. size, f. 20 smaller specimen in

natural size and its slit band in f. 21, f. 23 section of the shell with the thin lamellar processes

from the lines of growth, f. 24 curves formed by the extreme edges of these lines of growth,

sectioned horizontally.

" 25—34. Bellerophoii globulus n., p. 75. Fig. 34 enlarged view of the umbilicus.
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PLATE VI.

28
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218 G. LINDSTROM, ON THE SILUHIAN GASTROPODA AND PTEROPODA OF COTLAND.

Plate VI.

Fip. 1— 10. BelleropJion fastigiatiis n., p. 76. Fig. 10 side of the larsjest whorl.

» 11— 12. » umletenniiiated speciis, p. 77, sertions .showiiis; the great obliquity of the shell.

» 13— 14. » fasdatus n. p. 75.

» 15— 18. » elcgantuhis n. p. 79.

» 19—21. n Eisem n. p. 78.

» 22—25. » tcem'a n. p. 76. Specimens from Ostergarn, original to f. 22 belongs to the

.Museum of the School of Wisby.

» 26—28. Bellerophon latevHtatus n., p. 79.

» 29—30. .. pilula n. p. 80.

» 31—38. Cyrtolites lamcUifei' n. p. 82, f. 37 details of ornamentation and lateral view of the outstanding

lamellne, f. 38 the slit band near the aperture, much magnified.

» 39—51. CyrtoUtes pliaretra n. p. 83. Fig. 39 specimen with traces of colour bands, magnified, f. 43
lower lip of the aperture, f. 50 groove beneath the inferior apcrtural lip, in which the apex

of the shell is lodged.

» 52—53. CyrtoUtes arrosits n., p. 83.

B 54—55. » obliqmts n., p. 84.
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PLATE VII.

i



220 G. LTNDSTUOM, ON THE SILUKIAN GASTROPODA AND I'TEROPODA OF GOTLAND.

Plate VII.

1— 3. Coniilaria aspersa n. p. 46.

4— 5. Bellerophon tceiiia n. p. 76. The original specimen belongs to the Mineralogical Museum of

tlic University of Copenhagen, from Ostergarn.

6 — 8. Bellevophon latcvittatns n. p. 79. Nuclei from the shale of VVisby, with a peculiar, transverse,

necklike constriction.

9. BcUcrophon spJicera n., p. 74. Microscopic, vertical section of the shell,

in— 15. Cijrtolites curi/oniphaiin,- u. p. 84.

16— 17. » orbiculus u., p. 85.

18— 21. » discus n. p. 84, the original specimen belongs to the Museum of the Geological

Survey of Sweden.

22. Platyceras cyathinvm n. p. 69.

23—25. Pteurotoinaria scutulata n. p. 95.

26— 27. » gradata ii. p. 96.

28—30 » scutulata u. p. 95. Fig. 28— 29 from Samsugn, f. 30 from Follingbo.

31— 36. ') clanstrata n. p. 97. The original specimen of f. 34 belongs to the Miner.

Museum of Copenhagen.
37— 38. Pleurotomaria glandiforrnis n. p. 98.

39—42. » hiformis n. p. 98. Fig. 42 magnified details of slit band.

43— 49. » Lloydi Sow. p. 101, f. 43—44 from Djupvik, Eksta, f. 45—46 from Petesvik in

Habblingbo, 47— 49 from Wisby.

I
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PLATE VIII.



222 G. LINDSTROM, ON THE SILUKIAN (iASTlioFUDA AND I'TEROl'ODA OF GOTLAND.

Plate VIII.

Fig. 1. Pleurotomaria Lloydi Sow., p. 101.

« 2— 7. " rohuKta, n. p. 103. Speciuifii from Eksta.
,

>) 8— 9. » » var. hpvissima n. p. 104.

» 10—14. » eWptica His., p. 104, f. 10— 11 from VV^isby, 12— 13 from Ostergarn. Fiij. 14 sHt

band majjnified and section of it, from Lerkaka in Oland.

« 15— 2.5. Pleurotomaria bicincta Hall, p. 106. Fis;. 15— 16 specimen from Westergarn, f. 17 from

Borkholm in Esthonia, belonging to the Mineral Cabinet of the University of Upsala, f. 18— 19

large specimen in natural size from the limestone of Slite, belonging to the Marklinian

Collection of Upsala, f. 20 specimen natur. size from Ardre, f. 21—22 details of slit

band, specimens from Follingbo, f. 23 slit band of specimen from Faro, f. 24—25 from

Gothemsharamar.
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PLATE IX,



'224 G. LINDSTHOM, ON THE SILURIAN GASTUOPODA AND riEKOPODA OF GOTLAND.

Plate IX.

Fig. 1— 3. Pleurotomaria dolium n., p. 102.

B 4— 6. 11 laqueata n., p. 102, f. 4 the original specimen belongs to the Museum of the

School of Wisby, f. 5—6 from Klinteberg.

» 7— 10. Pleurotomaria tubidosa n., p. 103 from Kriiklingbo.

» 11— 13. » vaUda n. p. 110.

I) 14— 17. » Otiiemensis n. p. Ill, f. 17 the umbilicus seen from above.

I) 18— 19. 11 comata n. p. Ill from Eksta.

» 20—29. » cequilatera VVaulenberg p. Ill, f. 20—22 the original specimen of Wahlenberg
from the Mineralogical Cabinet of the University of Upsala, somewhat restored as to the

aperture and sections of the slit band, f. 2'6— 24 from Kyrkberget in Wisby, f. 25—26 from

the shale of Wisby, f. 27 ventricose variety from Samsugn in Othem, belonging to the Min.

Cab. University of Upsala, f. 28 from Samsugn in Othem, f. 29 section of two whorls to

show the shape and place of the slit band.

» 30—38. Pleurotomaria labrosa Hall, p 113, fig. 30—36 from Westergarn, f. 37—38 from Klints

in Boge. Fig. 30 section along the median axis of the slit band.
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PLATE X.
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226 G. LINDSTKOM, ON THE SILURIAN GASTKOPOUA AND PTEROrODA OF GOTLAND.

Plate X.

Fig. 1. Pleurotomaria latezonata n., p. 99.

" 2— 17. » limata n., p. 114, f. 2—5 from Klinteburg, f. 6—9 from the middle limestone

strata of Wisby, f. 10

—

^11 variety from the canal near Westoos in Hall, f. 12 specimen from
Wisby seen from the umbilical side with a largely developed slit band, f. 13 details of

ornamentation of the slit band and the surface around the umbilicus, f. 14 transverse section

of the slit band, imbedded in fine grained rock, f. 15— IG slit band of two different specimens,

magnified, f. 17, part of a slit band cloven in two parts along its median line to show how
the crescentic lamelhe continue outward to the thin bordering lines.

" 18— 32. Pleurotomaria (data His., p. 116. All the originals to the figures from Wisby. Fig. 23,

near the aperture the crescentic lamellae between the bordering laminae are conspicuous as

black lines below the surface and they are partially restored by dotted lines where they have

been broken away, f. 24 inferior surface showing the wavy edge of the slit band, f. 25
ornamentation of umbilical surface, f. 27 details to elucidate the structure of the slit band,

f. 28 ornamentation of apical surface from a specimen with a ridge, f. 30 transversally

sectioned slit band, magnified, f. 31 extreme edge of a slit band, f. 32 variety from Wisljy

with downwards anh inwards curved slit baud.

" 33—37. Pleurotomaria abita, var. subcarinata n., p. 118, "f. 33 specimen from Lingsarfve in Nas, enclosed

in an oolitic nodule, figs 34—37 from Djupvik in Eksta.

» 38— 40. Pleurotomaria alula, var. opposita n., p. 119, from Habblingbo, f. 39 apical side of body
whorl and part of next whorl, f. 40 ornamentation of umbilical side and slit band.



K.'veLAkadem Kandl B.19 N? 6. g.Lmdstrom: Silunan Gastropoda of Gotland PI X.

Georg Liljevall,del.«];th
Central-Tryckeriet SiocWiolia





KONGL. sv. vi;t. akademiens handl. band. 19. n:o 6. 227

PLATE XI.



228 G. LINDSTUOM, ON THE SILURIAN GASTUOI-ODA AND I'TEKOPODA OF GOTLAND.

Plate XI.

Fig. 1— 7. rieurotomaria prcBtexta n., p. 119. Fig. 5 tlio slit band cloven, the lower stratum shows tlie

oblique, cresceutic lamellie of the slit band. Fig. 7 part of the surface around the slit band

and its both parallel ridges.

« 8— 13. Pleiirutomaria loijata u., p. 119. Fig. 12 part of apical surface from the suture to the rim of

the slit band, f. 13 longitudinal section along the whorls.

Pleurotomaria frenata n., p. 120.

» undulans n., p. 120. Fig. 21 with details of the structure of the slit band.

Fig. 22 slit band sectioned along the outer rim, f. 23 slit band sectioned transversally.

Pleurotomaria Marklini n., p. 121.

» cirrhosa n., p. 121 longitudinal section, f. 29 part of apical surface with the

thin, wavy slit band solded to the body whorl, f. 28 section of the same.

Pleurotomaria exquisita n., p. 125, f. 33 section of two whorls showing how the superior

one is overlaying the inferior.

Pleurotomaria lielicina n., p. 124.

14.
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PLATE XII.



230 G. LINDSTROM. ON THE SILUHIAN GASTROPODA AND PTICROPODA OF GOTLAND.

Plate XII.

Fig. 1— 3. Pleurotomaria cirrhosa n., p. 121, specimen from Ostei{>;arn, with details of surface.

» 4. Murchiaonia cava n., p. 128, from Martebo and details of the slit baud.

n 5— 6. » moniliformis n., p. 128, from the sandstone of Bursvik.

« 7. » obtusangula n., p. 128.

B 8. » subplicata n., p. 129.

i> 9— 10. » cingulata His. p. 127, f. 9 the type specimen of Hisinger, which he delineated

in »LethiEa Sueciea» on pi. XI fig. 6 a. In natural size.

» 11—12. Murcliisonia obtusangula n., p. 128.

» 13—14. » crispa n., p. 131.

» 15— 19. " compressa n., p. 129. Fig. 15, nucleus with traces of sculpture, fig. 17 one

of the largest nuclei with an obtuse end above the filled up apex, fig. 18 longitudinal

section along the median axis, fig. 19 transverse section of the apex, showing the dark

apical whorls, filled with organic deposit, and the lighter nucleus of the younger whorls.

» 20—24. Murcliisonia attenuata Hisingek p. 130.
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PLATE XIII.



232 G. LINDSTKOM, ON THE SILURIAN GASTROPODA AND PTEROEODA OF GOTLAND.

Plate XIII.

Fig. 1. Murchisonia cancellata n., p. 133.

» 2— 3. » cochleata n., p. 134.

» 4— 5. » tortuosa n., p. 132.

1) 6. » munda ns, p. 132.

» 7— 12. i> imbricata n., p. 133. Fig. 7 slender, finely striated varietj^; fig. 8 the thicker and

more coarsely striated, f. 9—12 details of aperture, umbilical region and slit band.

» 13— 14. Murchisonia tortuosa n., p. 132.

» 15— 16. Pleurotomaria qualteriata Schloth., p. 108. Fig. 15 from the shale of Wisby. Fig. 16

ornamentation and slit band in specimen from Lerkaka, Oland.

» 17— 18. Pleurotomaria obvallata Wahlenb., p. 108. Fig. 17 section of the shell, f 18, details of the

slit band; lowest figure, slit band on the apical side; middle figure, section of the edge,

uppermost figure, slit band from the umbilical side. From specimens belonging to the

Museum of the Geol. Survey of Sweden from the upper gray Orthoceratite Limestone at

Wiingsgardet in Dalecarlia.

" 19— 31. Euomphalus Gotlandicus n., p. 139. Fig. 19—25 specimens from the shale of Wisby. Fig.

26—29 evolutc specimens from Kyrkberget in Wisby, the mucleus lying beside the shell, the

apex of which is filled with organic deposit; fig. 30—31 from W^estergarn.

» 32—35. Euomphalus triquetrus n., p. 140.

« 36—38. « Angeliiii n., p. 138. Lower Silurian from the inferior gray Orthoceratite Limestone

at Utby, Lindgarden in Dalecarlia, fig. 38 sculpture on the lateral surface.

» 39—44. ricurotomaria rtpHvata n., p. IIG. Fig. 39 from the aperture, apical side downwards, f. 40

from the umbilical side, f 42 slit band magnified, interiorly the oblique crescentic lamellae

are seen, f. 43 transverse section of slit band, f. 44 slit band along is exterior edge.
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234 G. LINDSTUOM, ON TUli SILURIAN GASTUOPODA AND PTKKOPODA OF GOTLAND.

Plate XIV.

Fig. 1— 11. TrocfiuK Gotlrnidicus n., p. 146, fig:. 1—2 from Kyrkbcrget, Wisby, 3 from the limestone (b.)

of Wisby, 4— 7 from the canal near Westoos in Hall, f. 8, var. without ridge from Kyrk-

berjiet in Wisby, f. 9 microscopical section of the shell, f. 10— 11 from the limestone

of Wisby.

" 12— 13. Trochus fidininatus u., p. 147.

't 14—17. » mollis n., p. 147, f. 14— 16 from Klinteberg, f. 17 from Samsugn.
.. 18—21. » DalU n., p. 150.

» 22—31. » incisus n., p. 151. Fig. 22—23 from Kyrkbcrget in Wisby; f. 24—25 from Samsugn
in Othem; f. 26—30 from Stor Wede in Follingbo; f. 31 from Kyrkberget in Wisl)y.

" 32— 34. Trochus Kolmodini n., p. 150.

" 35—43. >' Wisbtjensis n., p. 150. All species from the limestone of Wisby, excepting f. 43
from the canal near Westoos in Hall.

n 44. Trochus lamellosus n., p. 151.

•• 45. « Wisbyensis n., p. 150.

» 46—53. » Lundgreni n., p. 149, fig. 46— 50 from Samsugn in Othem, f. 61 from l.ntterhorn in

Faro, f. 52 transverse section of the keel showing ditVerent lines of growth hidden inside it,

f. 53 the keel from without.

)i 54—58. Trochus astraliiformis n., p. 153, from Klintebc^rg, specimens figures 56—57, belonging to

the Marklinian Collection in Upsala.

11 59— 69. Trochus Stuxbergi n., p. 147. Fig. 59—61 from Klinteberg, f. 62— 69 from Samsugn in Othem.
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PLATE XV.



236 G. LINDSTKOM, ON THE SILUHIAN GASTHOl'ODA AND I'TEROrODA OF GOTLAND.

Plate XV.

Fig. 1 — 5. Loxonema siniiosum Sow. p. 142, from Djupvik, Eksta.

)) 6. » intumescens n., p. 143.

II 7. » sinnosiim Sow.

8 — 10. " strangnlaUim n., p. 144, f. 8—9 from Klinteberg, f. 10 from Ostergarn.

11 11. 11 fa.^ciaUlm n., p. 144.

1 12— 13. Holopella regularis n., p. 190. The original belongs to Adjunct M. Klintbekg in Wisby.

11 14— 16. MacrochUina buUmina ii., p. 191.

11 17— 18. » feiiestrata n., p. 192.

11 19—21. SuhuUtes ventricosus Hall p. 193.

« 22—23. » attenuatus n., p. 194.

» 24—26. Callonema scalari/onne n., p. 189. The original to fig. 26 is preserved in the Mnseum of the

School of Wisby.

1) 27. Callonema obesum n., p. 189. The original belongs to the Mineralogical Museum of the

University of Copenhagen.

1) 28—44. Cyclonema delicatulum n., p. 174. The original to fig. 30—31 belongs to Hr H. Hedstrom
in Wisby.

» 45. Probably a corroded specimen of the former.

i> 46—47. Ilolopea applanata ii., p. 188.

11 48. SnbuUtes attenuatus n., var. p. 194.

i> 49. Cijclonenia adstrictum n., p. 178.

11 50—51. Holopea nitidissima n., p. 188.

» 52—54. l^roclms? lamellosus var. p. 151. The original from the Mineralogical Cabinet of the University

of Upsala.

1) 55—58. Onychonhilus pliysa n., p. 196. The originals from the Min. Cab. of the Univ. of Upsala.

11 59—60. Ilolopea transvcrna n., p. 188.

11 61. Holopella teres n., p. 190.

11 62. Holopea nux n., p. 187.

1) 63. Holopella minuta n., p. 190.

» 64— 67. Pycnomphalus obesus n., p. 153.
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PLATE XVI.



238 G. LINDSTKOM, ON THIv SILUlilAN GASTUOPoYwt AND PTKROPODA OF GOTLAND.

Plate XVI.

1— 6. Pycnomphalus aciitus ii., p. 154. From Wialmsudd.

7. » trochiformis n., p. 154. The original beloiiffs to the Museum of the School of AVisby.

8— 10. Trochus undulans n., p. 148. Fig. 8 from Siiiiisugn. Fig. 9— 10 from Slitc.

11— 13. » ])rofundiis ii., p. 148. This species is probably rather to be considered as an Onustus.

14— 19. Oriostonta alatuia n., p. 171.

20—36. » discors Sow., p. 157. Fig. 20—28 from Westergarn, f. 29 from Faro, Lutterborn,

f. 30 from Kyrkberget in Wisby, f. 31 from the canal in Hall, f. 32—33 from Kyrkberget

in Wisby, f. 34—36 from the canal in Hall.
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PLATE XVII.



240 O. LINl).STU('h[, ON TIIK Sir.l'IUAN OASTIiOPOnA AND PTRIJoronA OF COTLANn.

Fig.
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PLATE XVIII.
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242 G. LINDSTKOM, ON THE SILUHIAN GASTROPODA AND PTEROl'ODA OF GOTLAND.

Plate XVIII.

Fig. 1— 2. Tnjblidium. radiatum n., p. 58.

» 3— 6. Loxonemai altenuatum n., p. 143.

1) 6— 8. Euomphalus tuba n., p. 140.

» prcecursor ii., p. 140.

« Walmstedti, n., p. 141.

Trochus eavus n., p. 149. If not rather au Onustus?
» gyrans n., p. 152.

» densestriatus n., p. 152.

Oriostoma globosum Sow. p. 161. Microscopic section of two coils of the operculum.

Cyclonema cancellatum n., p, 175.

» carinatum Sow., p. 178.

i> carinatum, var. glabrum n., p. 179.

» carinatum, var. multicarinatum n., p. 179.
M nodulosum n., p. 179.

» apicatum n., p. 175.

» distans n., p., 176.

» tenuissimtim n., p. 180.

» striatum His., p. 176. Fig. 39 is from the original of Hisinger, preserved in the

State Museum at Stockholm. Fig. 41—42 from Samsugn.
Cyclonema zonatum n., p. 178.

Holopea perforata n., p. 188.

46—47. Macrocliilina cancellata n., p. 191.

48—49. i> bulimina n., p. 191.

50—51. Pleurotomaria Wisbyensis u., p. 100.

52—53. Trochonema muricatum u., p. 181.

54—57. Onychochilus cochleatum n., p. 197.

58—59. ^ubulites ventricosus p. 193.

60—61. » ventricosus, var. curvus n., p. 194.

62. » attenuatus n. p. 194, transverse section.

63—64. Daphiiella limncBiformis L. Recent, to compare with the aperture of Subulites and Euchrysalis,

f. 63 transverse section.

65—68. Euchrysalis iineolata n., p. 195.

69. Turritella sp. Recent, transverse section to compare with those of the preceding shells, showing

the dissimilarity in holostomous and siphouostoraous shells.

9-
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PLATE XIX.



244 G. LINDSTROM, ON THE SILURIAN GASTROPODA AND PTEROPODA OF GOTLAND.

Plate XLX.

Fig. X .

2.
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PLATE XX.



24(i G. LINDSTUOM, ON Till': SILUIUAN GASTliOl'ODA AND I'TKKOPODA OF GOTLAND.

Plate XX.

Fig. 1— 6. Murchisonia deflexa w., p. 134. Fig. 3 the shell surface with the partially covered slit band.

Loxonema fasciatum u., p. 144.

Oriosloma contrarium n., p. 160. Fig. 8—9, from Hall, f. 10 from Kyrkberget in VVisby,

f. 11— 15 from Saiusugn.

Oriostoma globosum Sciiloth. p. 160.

)) anguUfer n., p. 167.

» Roemeri n., p. 168.

« helicinum \\., p. 170. Fig. 30— 31 with colour bauds from Samsugu, f. 32 from the

canal in Hall, f. 33 from the uppermost limestone of Halls huk.

34—41. Oriostoma angulatum W.vhlenberg, p. 171, f. 34—37 from Farij, f. 38—41 from Samsugn

in Othem.
42—44. Oriostoma lineatum n., p. 173.

1-
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PLATE XXI.



248 G. LINDSTHOM, ON TIIK SILUUIAN GAS rUOI'oll A AND I'TEKOI'OIIA OF GOTLAND.

Plate XXI.

Fig. 1— 3.

4—10.
.. 11—14.
.. 15—19.
.. 20—29.

.30—34.

35—38.
39—42.

43—54.

55—56.
57—60.
61—65.
66.

Mnrchisonia pai-ado^a n., p. 131.

Oriostoma nilidissimum n., p. 173.

» dispar n., p. 173.

Trochonema Uirritum ii., p. 181.

Craspedostoma \elegaiiluluin n., p.

27—28 from FoUiiigbo, f. 29

left si(\e covered with rock as

Fig. 4—7 from Sandarfve, f. 8—10 from Follingbo.

183, f. 20—24 from Sarasugn, f. 25—26 from Slite, f.

from Klintelierg. Fig. 23 part of the surface enlarged, the

common, the transversal ribs only visible; f. 24 transversal

section of the columellar lip, where it is bifid, f. 26 part of the surface; in the inferior

figure the lighter, wavy parts between the darker, broken edges of the transverse ribs are

formed by calcareous mud on which are seen impressions of the now missing, backwards

reflexed edges of the ribs. The upper figure, a longitudinal section of the inferior one,

elucidates this, the dark portions being the shell and the curved ribs, their continuation

marked by dotted lines, the light mud filling the interspaces.

Craspedostoma brevispira n., p. 183. Fig

» filistriatiim n., p. 183.

involutum n., p. 184.

bifid as in the other species.

» glabrum n., p. 184.

32 surface partly covered by rock, partly free.

Fig. 42 transverse section of columella, showing how it is

Fig. 49 section across the outer lip and partly across the

body whorl. The superior branch being the lip, tlie inferior one the shell, the inside of the

aperture being to the right.

Cycloiiema perversum n., p. 180.

Autodetus calyptratas Schrenk, p. 185, young specimens.

Onychochilus reticulaUan n., p. 196.

Cycloiiema sp. iudet. operculum from Westerbys in Ardre, p. 177.
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INDEX.
Names printed in italics arc synonyms.

Acroculia
cornuta, 64.

enomjihaluides, i\\.

haliotis, 64.

prototi/fa, 67.

sulcata, 64.

A )t tica lyptraia
cali/ptrata, 185.

Autodetas, 185.

calyptratus, 185.

Bellerojihoii, 72.

dUatatus, 86.

Eiseiii, 78.

elegaiitulus, 79.

fasriatns, 75.

fastigiatus, 76.

gemma, 80.

globulu.s, 75.

liitevittatus, 7'.).

pilula, 80.

sph«ra, 74.

sqnaniosus, 78.

tsenia, 76.

trilobatns, 80.

tnbnlosus, 77.

Callonema, 189.

obesum, 189.

scalariforme, 189.

Calyptrcea
cahjjitraia, 185.

Cap u I It s

Brauiii, 64.

calyptratus, 185.

cuomphaloidcs, 64.

hiiliotis, 64.

7ieiitoides, sulcata, 64.

sulcatus, 64.

Centri/uff us
planorhis, 122.

Chelodes, 48.

Bergmaui, 51.

Gotlandicus, .52.

Conularia, 39.

aspersa. 46.

bilineata, 45.

cancellata, 42.

crcnijurjata, 42.

curta, 42.

laevis, 45.

monile, 44.

proteica, 42.

quadrisulcata, 42.

Sowerbii, 42.

K. Sv. Vet. Akad. H.iiull. lid. 19. N:o 6.

Craspedostoma, 181.

brevispira, 18.3.

elegantulura, 183.

filistriatum. 183.

glabrum, 184.

iuvolutum, 184.

spiiiulosum, 182.

Cyclone.ma, 174.

adstrictum, 178.

apicatum, 175.

hrei'ispira, 67.

canceDatum, 175.

carinatum, 178.

delicatulum, 174.

distans, 176.

giganteum, 180.

glabrutn. 179.

multicarinatum, 179.

nodulosum, 179.

octacia, 178.

perversum, 180.

striatum, 176.

tenuissimum, 180.

zonatum, 178.

Cyrtolites, 81.

arrosus, 83.

discus, 84.

euryomphalus, 84.

lanicllifer, 82.

obliquus, 84.

orijiculus, 85.

pharetra, 83.

Jjelphin ti I a

wqiiilatera, 112.

alata, 116.

catenulata, 1.59.

cornu arietis, 158.

futiata, 162.
^ suhsulcata, 161.

Euclirysalis. 195.

lineolata, 195.

E II m p h alOjitcriis
alatus, 117.

Euomphalus, 136.

lequilaterus, 112.

alatns, 116.

Aiigelini, 138.

anffulatus, 171.

ariffulosus, 159.

carinatus, 114.

cateiiulatus, 159.

centrifuffus, 122.

cornu arietis, 158.

discors, 157.

Euomphalns
funatus, 160, 162, 168.

Gotlandicus, 139.

gualteriatus. 108.

praecursor, 140.

qualteriatus, 108.

ruf/osus, 159.

sculptus, 162.

siihstrialus, 122.

subsulcatus, 161.

siipraa/iffulatus, 171.

tnquetrus, 140.

tuba, 1*3.

Walrastedti, 141.

Fleminyia
elliptica, 104.

He It cites
w.quilaterus. 111.

anijtilatus, 171.

catenulalus, 159.

centrij'ugus, 122.

qualteriatus, 108.

siipraanguliitus, 1 71

.

supragrariulatus, 171

Holopea, 187.

applanata, 188.

nitidissima, 188.

nux, 187.

perforata, 188.

transversa, 188.

Holopella, 189.

minuta, 190.

rcgularis, 190.

teres, 190.

In a chili

angulatus. 171.

sulcatus, 122.

Litorin a

octavia, 178.

Loxonema, 141.

attenuatum, 143.

fasciatnm, 144.

intumescens. 143.

sinuosum, 142.

strangulatum, 144.

Macrochilina, 190.

bulimina, 191.

cancellata, 191.

fenestrata. 192.

Murchisonia, 125.

atteuuata, 130.

bicincta, lOG.

cancellata, 133.

cava, 128.

32
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Murcliisonia
cingulata, 127.

coohleata, 134.

compressa, 129.

crispa, 131.

(leHexa, 134.

inibricata, 133.

LUuidii, 101.

moniliforniis, 128.

niuiula, 132.

obtusangiila, 128.

paradoxa, 131.

subplicata, 129.

tortaosa, 132.

'Natica
fflaucinoides, 04.

parvii, 64.

sul)parva, 64.

M'l-Dlockevnix, 67.

Xaticopais
pared, 64.

Kcrila
haliutis, 64.

prutulypa, 67.

spirilla, 67.

Ophileta
OUaiiensis, 108.

Oiiyeliocluhis. 196.

ciicUli^atuni, l'.l7.

])liysa, 196.

rrticulatniii, 196.

Oriostonia,_lo6.

acutum, 166.

alatum, 171.

angnlatuiii, 171.

anguUl'er, 167.

coiitrarium, 160.

coronatuni, 164.

discurs, 1.57.

dispar, 173.

globosnm, 160.

heliciuum, 170.

liueatum, 173.

nitidissimum, 173.

Eoemeri, 168.

rugosum, 159.

sculptum, 162.

Wisbyense, 167.

Palffiacm.'ea, 58.

solarium, 59.

Pit e opsis
cornula, 63.

sulcata, 63.

vetnstis (vetustatis), 64.

Platyeeras. 59.

cornutnin, 03.

cyathinum, 69.

disciformo, 68.

enorme, 69.

Inricatum, 67.

prototypum, 67.

Plat !/ sell ism a?
fie/icih's, 154.

Plat ijs to III a

niar/areiisis (= e), 64.

Pleurotomaria, 89.

ffiHuilatera, 111.

Pleurotomaria,
alata, 116.

anf/nlala, 106.

aiitii/uissima, 104.

halteata, 113.

bioincta, 106.

biformis, 98.

cirrhosa, 121.

clanstrata, 97.

comata, 111.

doliuni, 102.

elliptica, 104.

exquisita, 125.

frenata, 120.

glandiformis. 98.

gradata, 96.

helifina. 124.

Hiiidei, 99.

Holmi, 100.

labrosa, 113.

laevissima, 104.

laqueata, 102.

latefasciata, 106.

latezouata, 99.

leiiticularis, 108.

liniata, 114.

Linnarssoni, 96.

Llovdi, 101.

Marklini, 121.

occidciis, 113.

opposita, 119.

Otliemeusis, 111.

plaiiorbis, 122.

praetexta, 119,

qualteriata, 108.

replicata, 116.

robusta, 103.

scutulata, 95.

subcariuata, 118.

suhcoitic.a. 104.

togata. 119.

tubulosa, 103.

undulans, 120.

valida, 110.

voluta, 97.

Wisbyensis, 100.

Polytropis
discors, 150.

Pj'cnomphalus. 153.

acutus, 154.

obesus, 153.

troobiformis, 1.54.

Ehaph is to in a

(jualteriatum, 108.

Skene a

funata, 161.

Solarium
petropolitavum, 108.

Strapa r ollus
wquilatertis, 112.

alatus, 117.

angiilalus, 171.

carinntiis, 114.

catcnulatus, 159.

discors, 158.

pseiidot/ualteriatiis, 108.

qualterianus, 108.

Sir a par oil II s

rugosus, 159.

siihsulcatiis, 161.

sulcatus, 122.

Stro phostylus
cyclostoiiia, 67.

Subuliti^s, 193.

atteuuatus, 194.

hrevis. 194.

curvus. 194.

ventricosus, 193.

Te r ebra
sivuosa, 127, 142.

Tremanotus, 85.

compressus. 87.

lougitudinalis, 86.

Trochilites
glohosus, 160.

Trochita
calyptrnta, 185.

Trochoncma, 180.

fatua, 106.

muricatum, 181.

rectilatera, 106.

turritum, 181.

Trochus, 145.

astraliitormis. 153.

cavus, 149.

Dalli, 150.

deiisestriatus, 152.

cUiplicus, 104.

lulminatns, 147.

Gotlandicus, 146.

gyrans, 152.

incisus, 151.

Kolmodini, 150.

lamellosus, 151.

Lundgreni, 149.

mollis, 147.

profundus, 148.

Stuxbergi, 147.

undulaus, 148.

Wisbyensis. 150.

Tryblidium, 52.

radiatum, .58.

reticulatum, 55.

unguis, 56.

Turbinites
alatus, 116.

ccntrifuyus, 122.

cornu arietis, 158.

Tiirho
alatus, 116.

anliquissiinns, 104.

carinatus, 178.

cornu arietis, 158.

ellipticus, 104.

juiiatus, 161.

Leda, 176.

momus, 163.

octacia, 178.

striatus, 176.

Turritella
attenuata, 130.

cingulata, 127.

Ya luat

a

sulcata, 160.














