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gc iets soem NE -The sylvan powers 
Obey our summons; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower come not empty-handed, 
But scatter round ten thousand forms minute 
Of velvet moss or lichen, torn from rock 

Or rifted oak or cavern deep: the Naiads too 
Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 
That drinks the rippling tide: the frozen poles, 
Where peril waits the bold adventurer’s tread, 
The burning sands of Borneo and Cayenne, . 
All, all to us unlock their secret stores 

And pay their cheerful tribute. 
J. Taytor, Norwich, 1818. 
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prac tv -tvegs eacet per litora spargite muscum, 
Naiades, et circtim vitreos considite fontes: 
Pollice virgineo teneros hic carpite flores: 
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NV. Parthenii Giannettasii Ecl. 1. 

No. 97. JANUARY 1876. 

I.—On the Classification of Scorpions. 
By Prof. T. THORELL. 

AFTER Peters, by his important work, “ Ueber eine neue 
Kintheilung der arias ” &c.*, had carried out a thorough 
reform in the classification of Scorpions, it might have been 
expected that this interesting and neglected group of animals 
would become the subject of numerous and exhaustive re- 
searches, and that not only some among the many unknown 
species that lie preserved in public and private collections 
would be described, but also that their classification would 
be more fully developed on the principles laid down by 
Peters. Very little of this, however, has yet taken place ; and 
under these circumstances the contribution to the knowledge 
of these animals which constitutes the substance of the follow- 
ing attempt at a systematical arrangement of the order of 
Scorpions, although based on the examination of a rather 
limited number (about 90) of species, may perhaps be con- 
sidered not altogether superfluous, since it points out some 

* Monatsbericht d. konigl. Akad. d. Wissensch. zu Berlin, 1861, pp. 507- 
516. 
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2 Prof. T. Thorell on the 

features in their organization, the importance of which for the 
purpose of systematization seems not to have been sufficiently 
appreciated. 

The principal material on which this essay is based con- 
sists of the collections in the National Museum at Stockholm 
and the Gottenburg Museum of Natural History; and I 
avail myself of this opportunity to express my thankfulness 
to the keepers of those institutions, Prof. C. Stal and Mr. A. W. 
Malm, whose obligingness enabled me to study the scorpions 
committed to their care. 

De Geer was, as is well known, the first who divided the 
genus Scorpio, Linn., into smaller groups. He chose as the 
basis for his classification the differences in the number of the 
eyes. Most subsequent writers who have treated of the clas- 
sification of scorpions (e.g. Leach, Hemprich and Ehrenberg, as 
also C. L. Koch) have either exclusively or principally adopted 
the same principle of division. C.L. Koch’s arrangement is still 
employed by many naturalists, notwithstanding that Gervais 
and, subsequently, Peters have clearly shown the compara- 
tively trifling importance and the often variable and unsatis- 
factory nature of the characteristics afforded by the eyes. 
The merit of having first disengaged himself from the ordinary 
view relative to the classification of scorpions belongs without 
doubt to Gervais *, although even he appears to attribute too 
much importance to the characteristics derived from the num- 
ber of the eyes. The “ groups,’ however, into which he 
collects the ‘ subgenera” of his genus Scorpio are almost all 
perfectly natural, and agree in part with those proposed by 
Peters. His first group, contaiming the subgenera Andro- 
ctonus, Centrurus, and Isometrus or Atreus, corresponds with 
Peters’s Androctonint and Centrurint (which I unite in one 
under the denomination Androctonoide) ; his second group, 
Tétégones, is identical with Peters’s Telegonint. The four fol- 
lowing subgenera (Buthus, Chactas, Scorpius, and Ischnurus) 
he does not, however, like Peters, unite in one similar group, 
but considers each of them as forming a separate group. 
(The genera Vejovis and Dacurus = Centrurus, C. L. Koch, 
which appear to have been unknown to him, were erroneously 
placed in his first group.) 

But if Gervais’s division is, on the whole, quite natural and 
far better than C. L. Koch’s, it nevertheless leaves much to 
be desired as regards the sharp and sure limitation of the 
groups ; and it is principally in this respect that the system 

* Gervais, “ Remarques sur la fam. d. Scorpions,” in the Archives du 
Mus. d’Hist. Nat. iv. pp. 201-240; Walckenaer et Gervais, Hist. Nat. d. 
Ins. Apt. iii. pp. 2-74. 



Classification of Scorpions. 3 

of Peters distinguishes itself before all previous attempts, in 
that he has called attention to characteristics, overlooked by 
all his predecessors, which have the advantage of being emi- 
nently constant and trustworthy. It is especially the form 
of the sternum and the different tooth armature of the man- 
dibles that afford the distinctive characteristics of the four 
‘“ groups ’’ into which Peters arranges the scorpions. In his 
first group, Zelegonini, the sternum is extremely short, trans- 
verse, almost forming a mere line, and both fingers of the 
mandibles are armed with a s¢ngle row of teeth. In the second 
group, Scorpionini, the sternum is large, almost pentagonal, 
with parallel lateral margins, and the mandibles are similar to 
those of the preceding group. Inthe third group, Centrurinz, 
the sternum is small, triangular, narrowing in front, and the 
movable finger of the mandible armed with two, the im- 
movable with one row of teeth. Lastly, in the fourth group, 
Androctonini, the sternum has the same form as in the Cen- 
trurtnt, but both fingers of the mandibles are provided with 
two rows.of teeth. ‘These four groups are further divided into 
several (in great part new) genera, distinguished by differ- 
ences in the form of the cephalothorax and the tail, the arma- 
ture and sculpture of the latter, the number and position of 
the eyes, the form of the hands, &c. With regard to the 
lateral eyes, a distinction is made between the usually larger 
and in number and position almost uniformly constant “ prin- 
cipal”’ lateral eyes and the more variable “‘ accessory’ eyes. 

The modifications of Peters’s system which I have thought 
proper to adopt are not of any especially great consequence. 
I have, however, found that similitude in the form of the 
sternum is not accompanied by similitude in the dental arma- 
ture of the mandibles quite so often as Peters supposes; and I 
cannot, therefore, attribute to the characteristics derived from 
the mandibles the same importance that he does. One conse- 
quence of this is, that I find myself led to combine Centrurint 
and Androctonint in one and the same principal group. 
Moreover I think I have found in the form of the pectoral 
combs two separate types, which in a systematic point of view 
are probably quite as important as the different forms under 
which the sternum presents itself. The ‘‘ combs” are, as is 
known, a sort of oblong laminz, each made up of more or less 
numerous longitudinally arranged lamelle, and bearing in its 
posterior margin a row of long, narrow, closely set parallel 
processes, the so-called teeth of the comb. The first (front) row 
of lamelle is composed of three large plates, which may be called 
lamelle dorsuales ; the hindmost row consists of a number of 
very small rounded lamella, one behind the base of each tooth 

1* 
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(with the exception of the last), which I call lamelle fulcientes, 
or fulcra dentium. Between these rows lies a variable 
number of rows of lamelle, the lamelle intermedie. In 
Peters’s Androctonini, Centrurini, and Scorpionini, with the 
exception of Vejovis, these intermediate lamelle are few in 
number, most, if not all, of them angular and large (larger 
than the fulcra), and always arranged in a single row. In 
his Telegonint, on the contrary, as also in Vejovis, the inter- 
mediate lamella are numerous, mostly rounded (at least to- 
wards the apex of the comb), and very small (little, if at all, 
larger than the fulcra), and arranged sometimes in one, some- 
times in more rows. Such is at least the case with the few 
species of the two last-named groups that I have had the 
opportunity of examining. I have therefore detached Vejovis 
from Peters’s Scorpionint, from the rest of which it differs also 
by several other peculiarities, and have formed of it a separate 
principal group. As the characteristics on which the four 
principal groups, Androctonoide, Telegonoide, Vejovoide, and 
Pandinoide *, recognized by me were founded, are at least as 
important as those whereby the famles included in the order 
of Spiders, for example, are distinguished from each other, 
I call these groups also fumilies. 

For determining the limits of the smaller subdivisions, the 
subfamilies and genera, I have partly made use of the cha- 

* The name is formed from the new generic name Pandinus. As Scor- 
piones (or Scorpit) is the name of the whole order, the name Scorpio or 
Scorpius can no more be retained as a “ nomen genericum” than Araneus 
or Aranea when we call the order of Spiders Aranee. Together with the 
generic names Scorpio and Scorpius the denomination Scorpionini must of 
course be discarded. 

As long as it was customary to unite the Pseudoscorpiones in the same 
“ family ” as the Scorpions, it was right to call that family Scorpionides 
(-tdea &e.); but since the Scorpions have been formed into a separate 
order, or at least suborder, this group ought as assuredly to be called 
Scorpiones, as the class of fishes Pisces, and that of birds Aves. When we 
have the good fortune to possess a universally Inown “ nomen appella- 
tivum ” which acecuraiely suits a class, order, or suborder, nothing can 
surely be gained by rejecting it for a newly manufactured denomination, 
or by appending to the end ot it -zdes or ~dea, a termination which implies 

_ an extension of the noticn to which it is applied, and therefore, in the present 
instance, falsifies it, and is, moreover, in zoology generally applied as an 
ending to family names, rarely to those of higher groups. Neitheris this 
our view invalidated by an appeal to the “law of priority ;” for that law 
holds only for the names of genera and species, not for groups of higher 
rank, and is moreover not so absolute as not to admit of exception—for 
instance, for the sake of avoiding a false denomination. Thus the name 
Scorpio europeus certuinly could not be retained for a species never found 
in Europe, but only in America; and the older name Tarentula, Fabr., 
has been universally abandoned for Phrynus, Oliv., because it would be 
quite as wrong to call those animals Tarentula as Scorpio or Musca. 
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racteristics employed by Peters and others, partly of certain 
new ones, among which I desire to call special attention to the 
tooth armature of the palp-fingers (which often seems to me 
to offer particularly good and trustworthy marks of distinction), 
as also to the position, with regard to the upper and underside 
of the hand, ot what I call the hand-back (manus aversa). By 
hand-back I mean that surface of the hand which (in the 
family Pandinoidz) is turned outwards, and which is bounded 
by the two strongest coste of the hand. I have retained 
Peters’s division of the lateral eyes into principal and accessory 
lateral eyes, although it may sometimes be difficult to say 
under which of these categories an eye comes. I have also, 
atter him, allowed the presence or absence of “keels” on the 
tail to serve as a distinctive mark of genera, although I am by 
no means sure that this characteristic is always entitled to so 
much credit. Those also of Peters’s genera which are to me 
unknown, I have endeavoured, as far as possible, to accom- 
modate with places in my scheme (they are here marked with 
an asterisk), but, I have no doubt, in some instances failed to 
assign them their proper place. 

Many may probably entertain the opinion that I have broken 
up the families into too many genera, whereas I am convinced 
that the number of these groups will hereafter be considerably 
increased. If there is ever to be an end of the confusion in 
which our knowledge of the species of scorpions is involved 
(a confusion which has probably contributed more than any 
thing else to deter zoologists from the study of this group of 
animals), the first necessary step will assuredly be its division 
into numerous and well-distinguished genera. 

That I have corrected the faultily written names Brotheas and 
Vejovis to Broteas and Vejovis (as on a former occasion I cor- 
rected, for instance, Marpissa to Marpessa), will probably be dis- 
approved by no others than those who look upon every letter 
of a once published name as holy and intangible. I ought to 
mention that I do not allow myself to make such a correction 
without its having been first approved by a philologer ex pro- 
fesso. As regards my views on the subject of zoological nomen- 
clature in general, I beg to refer to my work ‘ On European 
Spiders,’ pp. 3-14. 

Scorpions form so compact and uniform a group that it is 
extremely difficult, perhaps impossible, to say with certainty 
which of them are the highest and which the lowest. Those 
who consider Spiders as ranking above Scorpions will no 
doubt assign the highest place to those forms (/schnurus for 
instance) in which the tail is least developed, and which thus. 
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appear to form a transition, though a very indistinct one, to 
Thelyphonus and Phrynus. For my part I am more inclined, 
with Gervais, to consider the Androctonini the most highly 
developed scorpions, in virtue of their more numerous eyes, 
more Hévelutied pectoral combs, and richer tooth armature of 
the fingers both of the mandibles and the palpi, their powerful 
tail, &e. At least the Androctonini are the most typical of 
scorpions ; and with them therefore I begin my arrangement. 
The Pandinini, which differ most from the Androctonint, 
have on that account received the lowest place*. 

Ordo ScoRPIONES (sive SCORPII). 

Fam. IJ. Androctonoide. 

Sternum narrowing forwards, subtriangular. Intermediate 
lamellee of the pectoral combs rather few in number, most of 
them angular and larger than the fulcra, and forming only one 
series. The movable finger of the mandibles (which always 
forms a perfect furca) has two rows of teeth; their immovable 
finger has two teeth in the superior margin, 2-0 in the inferior. 
The fingers of the palpi are, along the middle of their edge, 
provided with a number of oblique rows of fine teeth, and on 
either side of these with other, generally coarser teeth, arranged 
in one or more rows. Three principal lateral eyes and 2-0 
accessory eyes on each side of the cephalothorax. 

Subfam. 1. Awprocrowzrnr. 

Not only the upper but also the under margin of the im- 
movable mandibular finger armed with two strong teeth. 
Lateral teeth of the palp-fingers, which are coarser than the 
median teeth, form along the inner side a single simple row ; 

* The place that I consider the order of Scorpions to occupy in the 
class of Arachnoidea will appear by the following scheme :— 

Class ARACHNOIDEA, 

Subcl. 1. THoracopona, nob. 
_ Ordo 1. Scorpiones. Ordo 5, Solifuges. 

2. Pedipalpi. Ordo 3. Aranez. 
6. Pseudoscorpiones. 4, Opiliones. 
7. Acari. 
8. Linguatulina (=fam. Pentastomoide). 

Subcl. 2. (Ordo 9) Cormopopa, nob. (=fam. Arctiscoide). 

Wee usual name of the last order, “ Tardigrada,” belongs to a group 
of Mammals. The order Pantopoda (fam. Pycnogonoide) appears to be 
more nearly allied to the Crustacea than to the Avathageien | 
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but along the outer side they are arranged in a series of 
teeth placed two and two obliquely and transversely near to 
each other. No tooth or spine under the base of the sting. 
Generally two accessory eyes, besides the three principal eyes, 
on each side of the cephalothorax. 

1. The fifth joint of the tail broadly excavated above, its superior margins 
forming an elevated denticulate or granulate keel. Tail generally 
increasing in breadth from the base to the fifth joint. 

Anprocronus, (Hempr. et Ehr.), 1829. 
Type A. australis, (Linn.), 1758'. 

2. The upper margins of the fifth caudal segment rounded, not compressed 
into an elevated keel .................. Buruvs, (Leach), 1815, 

Type B. europeus, (Linn.), 1764. 

Subfam. 2. Cenrrvernt. 

The immovable finger of the mandibles has no tooth, or 
only one, in the inferior margin. Lateral teeth of the palp- 
fingers arranged in a single series, or forming several short 
transverse rows. The sixth caudal joint generally provided 
with a spine or tooth under the sting. Accessory lateral eyes 
often wanting, sometimes one or two on each side. 

A, “Joints of the tail destitute of keels” (Pet.) 
*UROPLECTES, Pet., 1861 °. 
Type U. ornatus, Pet., 1861. 

B. At least a few of the joints of the tail evidently keeled. 
a. Inferior margin of the immovable mandibular finger toothless. 

1. Lateral teeth of the palp-fingers form on the inner side a single 
simple row; on the outer side they are arranged in a row 
which partly consists of teeth placed two and two transversely 
near to each other. (A tooth under the sting is often wanting. ) 

LEPREUS, n.* 
Type L. pilosus, n.° 

1 =A. funestus, Hempr. et Ehr. The Scorpio australis of Linnzus, 
which was quite erroneously by DeGeer referred to an American species, 
by Herbst to a scorpion which is perhaps identical with a species called 
by me Buthus craturus, by Savigny and Audouin to Andr. crassicauda, 
(Oliv.), or A. bicolor, Hempr. et Khr.,is probably the same species as 
A, funestus, iid., which is, | believe, the Androctonus most generally met 
with in European collections, and of which a very old specimen in the 
National Museum of Stockholm is labelled “Scorpio australis, Linn.” 

2 =Scurpio occitanus, Amour. 1789, or S. tunetanus, Herbst, 1800, 
(Not =S. europeus, Linn. 1758!) 

3 Of his U. flavoviridis, however, Peters says (/. ec. p. 516), “Obere 
Schwanzkimme deutlich.” Uvoplectes is perhaps not different from Tétyzs 
(C. L. Koch) nob. 

4 Nom. propr. mythol. 
5 Lepreus pilosus, 0. 

Densius pilosus, pallide vel subcinereo-testaceus, oculis nigris, cauda apice 
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2. Lateral teeth of the palp-fingers form, both on the inner and outer 
side, a row of teeth placed two and two transversely near to 
each other. (The tooth under the sting is sometimes wanting.) 

Trryvs, (C. L. Koch), 1836. 
Type 7. lineatus, C. L. Koch, 1845. 

b. Inferior margin of the immovable mandibular finger armed with one 
(very small) tooth. (A tooth or spine under the sting is rarely 
wanting. 

* Both the inner and the outer lateral teeth of the palp-fingers 
arranged in a single row. 

1. The fifth caudal joint broadly excavated above, its upper margins 
forming an elevated keel. (The tail gradually somewhat in- 
crassated from the vicinity of the base to the fifth joint.) 

PuHassvs, n.* 
Type P. columbianus, n,? 

2. Upper margins of the fifth caudal joint rounded, not forming 
an elevated keel ,,.... IsomETRUS, (Hempr. et Ehr.), 1829. 

Type I. maculatus, (DeGeer), 1778°, 

plus minus infuscata; segmentis abdominalibus costis trinis versus 
medium, postice, munitis ; cauda gracili, segmentis 1°-4™ subcylindratis 
et carinis inferioribus mediis carentibus, carinis reliquis debilissimis, 
subtiliter denticulatis ; segmento 5° carinis superioribus carente, saltem 
duplo et dimidio longiore quam latiore; vesica sub aculeo mutica; 
digito manus mobili manu postica non vel vix longiore, ordinibus 
dentium secundum mediam aciem ejus 9; dentibus pectinum 29-31. 
Long. circa 47 millim. Africa, Caffraria. 

1 Nom. propr. mythol. 

: Phassus columbianus, n. 

Cephalothorace sat crasse granuloso, nigro et fusco-testaceo variato, 
abdomine nigricante, ordinibus 5 longitudinalibus macularum fusco- 
testacearum; cauda basi fuso-testacea, apice late nigricante, ibique sat 
fortiter angustata, vesica parva, oblonga, crasse granulosa, sub aculeo 
dente forti compresso supra bidenticulato armata; manibus brachia 
latitudine fere squantibus, evidentissime granuloso-costatis; digito 
manus mobili manu postica duplo longiore, ordinibus denticulorum 
secundum mediam aciem ejus circa 8; dentibus pectinum fere 12. 
Long. circa 32 millim, America merid., Columbia. 

3 = Scorpio americus, Linn., 1758. I suppose we cannot well retain the 
Linnean name of this scorpion, as Linnzus had already in 1754 (in his 
‘Museum Adolphi Friderici,’ where the binominal nomenclature is con- 
sistently and constantly employed) given the name S. americanus to another 
species of Isometrus. In his ‘Syst. Nat.’ ed. 10 (1758) and in ‘ Mus. 
Ludov. Ulrice ’ (1764), Linnzeus changed the name of that scorpion, er- 
roneously considering it identical with a European species, into S. ewropeus, 
although the specimen which he had described was from America. This 
S. americanus, Linn. 1754, or S. europeus, ejusd. 1758, in which, according 
to Linnzeus (Mus. Ludoy. Ulrice, p. 429), the hands are “ supra angulate, 
admodum anguste,” is no doubt identical with S. ew-opeus, DeGeer (of 
which I have seen the type specimen), or S. obscurus, Gerv., which species 
I therefore call Zsometrus americanus, (Linn. ). 

RAS 
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** Both the inner and outer lateral teeth of the palp-fingers 
arranged in a number of short oblique rows, with at least 
three teeth in each row. 

1, The fifth caudal joint broadly excavated above, its upper margins 
furming an elevated keel. (The tail gradually broader from 
its base towards the fifth joint.) ........ RHOPALURUS, n." 

Type R. laticauda, n.? 

2. The upper margins of the fifth caudal joint rounded, not form- 
ing an elevated keel.. Cenrrurvus, (Hempr. et Ehr.), 1829°. 

Type C. biaculeatus, (Lucas), 1839. 

Fam. II. Telegonoide. 

_ Sternum very short, forming a transverse falciform band or 
line curved backwards between the coxe of the second pair 
and the genital plates. The intermediate lamelle of the 
combs generally (always?) numerous, most of them rounded 
and small (little or not larger than the fulera), and arranged 
in 1-3 longitudinal rows. Both fingers of the mandibles 
provided with a single row of teeth. Lateral eyes three or 
two (?) on each side, small. No tooth or spine under the sting. 

A. Tail without keels on the underside. 
1. The fifth caudal joint provided on the underside, near the apex, with 

a large, depressed, almost semielliptical area, rounded in front, and 
limited by a row of small teeth or granules. 

Borurivrvs, (Pet.), 1861+. 
Type B. vittatus, (Guér.), 1830, 

1 pdraXor, club; ovpa, tail. 
2 Rhopalurus laticauda, n. 

Subtestaceus, cauda a basi ad segmentum quintum dilatata, tum fortiter 
angustata, apice late infuscata, manibus subtiliter granulosis, plus 
minus evidenter costatis, brachio circiter dimidio latioribus, digito 
manuum mobili manu postica paullo plus dimidio longiore, ordinibus 
denticulorum secundum mediam aciem circa 8; dentibus pectinum fere 
19-23. Long. circa 44-50 millim. America merid., Columbia. 

* Hemprich and Ehrenberg formed the genus Centrurus for those 
scorpions which had “ 10 eyes,” without giving any species as its type. 
Peters says (J. c. p. 508) that it is founded on a Brazilian species, and 
that there can be no doubt of that species belonging to the genus Tityus 
of 0. L. Koch, Ihave therefore as type of the genus taken a species, 
C. biaculeatus, (Luc.), which Peters expressly names as belonging to 

Centrurus, Hempr. et Ehr. In this genus the eyes do not appear to 

me to be in‘ general more than 8; but there certainly are species with 10 
(for instance, C. testaceus, (DeGeer), which has an accessory eye either on 

both sidesfor only on one of the sides), and even with 12 eyes. It is 

therefore impossible to take the number of eyes into account in charac- 
terizing this genus. 

4 T have altered the characteristics of Peters’s genus Bothriwrus so as 
to make it also comprehend Brotheas erythrodactylus, C. L. Koch, which 

robably is the female of B. bonariensis, ejusd. ; Scorpio vittatus, Guér., is, 
believe, the same species. 



10 Prof. T. Thorell on the 

2. The fifth caudal segment smooth below, without a depressed semi- 
elliptical area 2.2... bisc% as TELEGONUS, (C. L. Koch), 1836. 

Type T. versicolor, C. L. Koch, 1836. 

B. Tail keeled at least on the underside of the fifth joint. 
CERCOPHONIUS, (Pet.), 1861. 

Type C. sguama, (Gerv.), 1844’. 

Fam. III]. Vejovoide. 

Sternum with parallel sides, subpentagonal, rather small, 
about double as broad as long. Intermediate lamelle of the 
combs generally (always?) numerous, most of them rounded 
and small (little or not larger than the fulcra), and arranged 
in 1-3 longitudinal rows. The movable mandibular finger 
armed with one or two rows, the immovable with a single row 
of teeth. The hands subfusiform or ovate, their height or 
thickness in general greater than their least breadth. Three 
(or four) lateral eyes on each side, forming a row curved 
inwards’. No spine or tooth under the sting. 

1. The movable mandibular finger provided with a single row of teeth in 
the upper margin. Dorsal eyes placed rather far in front of cepha- 
lothorax. The tail keeled ........ Vesovis, C. L. Koch, 1836°%. 

Type V. intreprdus, n. * 

1 The genus *Acanthochirus, Pet., which appears to differ from Cerco- 
phonius almost only by the hands being armed with a spine on the inner 
side, is probably, as has already been suggested by Gerstiicker (“ Bericht 
iiber die wissensch. Leist. im Gebiete d. Entom. 1861”), founded on the 
male of Cercoph.squama. Ihave myself seen a species of Tityus in which 
the male is provided with a similar spine, whereas in the female this spine 
is represented only by a low tubercle. a 

2 According to Peters, these scorpions have two principal lateral eyes 
and one or two accessory eyes. 

3 Not being acquainted with any of C. L. Koch’s Vejovis-species, I 
have been obliged to give an apparently new species as the type of the 
genus. 

4 Vejovis intrepidus, n. 

Ferrugineo-fuscus, vesica ferrugineo-testacea, manibus pallidius ferrugi- 
neis, costis obscurioribus ; cephalothorace crasse granuloso, segmenta 
caudze 1™ et 2™ longitudine zequante, segmentis abdominalibus antice lee- 
vibus, nitidis; cauda cephalothorace circiter quadruplo et dimidio lon- 
giore, latiore quam altiore, carinis superioribus in segmentis 1°-4™ den- 
ticulatis, dente apicali fortiore, carinis inferioribus granulosis, mediis 
segmentorum anticorum lzvibus tamen, segmento 5° in marginibus 
superioribus tenuius granuloso, carinis inferioribus subtiliter dentatis ; 
Relgonsien humero supra plano, granulis tantum minutissimis sparso ; 
manibus crassis, tumidis, costis 8 longitudinalibus granulosis, digito 
mobili manu postica circiter dimidio longiore; pectinum dentibus 
circa 22, Long. circa 84 millim. America, Mexico. 
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2. The movable mandibular finger not only provided with a row of 
teeth in the upper margin, but also with a tooth in the under margin. 
Dorsal eyes not far removed from the centre of cephalothorax. Tail 
LS RO oe a HaprvRzvws, n.! 

Type H. hirsutus, (Wood), 1863. 

Fam. LV. Pandinoide. 

Sternum with parallel sides, subpentagonal, generally large. 
Intermediate lamellae of the combs rather few in number, 
angular, and (at least most of them) larger than the fulera, 
and arranged in a single row. The movable mandibular 
finger provided with one or two rows, the immovable with a 
single row of teeth. Hands broader than high, in general 
large and depressed. The principal lateral eyes three or two, 
the accessory eyes in general wanting, rarely one on each 
side. The sixth caudal segment nearly always destitute of a 
tooth or spine under the sting. 

Subfam. 1. Zvezyrz. 

The movable mandibular finger not only provided with a 
row of teeth in the upper, but also with one or more teeth 
in the under margin. (Cephalothorax emarginate in front ; 
dorsal eyes situated far in front of the centre of cephalo- 
thorax; lateral eyes three, removed from the lateral margin 
of cephalothorax. Sternum as broad as the labial lobes of the 
second pair together. Hands rather large, thick; the hand- 
back forming an obtuse angle with the upper surface of the 
hand. Tail evidently keeled, its sixth joint long, not grooved 
on the underside.) 

1, The inferior margin of the movable mandibular finger armed with 
one strong tooth. The fine teeth along the middle of the edge of 
the palp-fingers forming many short oblique rows .... Ivrus, n.? 

Type I. granulatus, (C. L. Koch), 1888. 

2. The inferior margin of the movable mandibular tinger provided with a 
row of (5) teeth. The teeth along the middle of the edge of the 
palp-fingers forming a single continuous row .... URocToNUS, n.° 

Type U. mordaz, n.* 

1 ddpos, strong; ovpa, tail. 2 ids, poison ; ovpa, tail. 
3 ovpa, tail; xreivo, kill. 

a Uroctonus mordaz, n. 

Saturate fuscus, costis palporum nigris, abdomine supra plerumque dilu- 
tiore, pedibus pallidioribus, vesica testaceo-fusca ; cephalothorace sub- 
tiliter granuloso, segmentis duobus primis caude conjunctim paullo 
longiore ; digito manus mobili manum posticam longitudine sequante ; 
dentibus pectinum 8-10. Long. circa 50 millim. America septentr., 
California. 
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Subfam. 2. Pawprvry1. 

The movable mandibular finger provided with a single 
row of teeth, situated in its upper margin. 

A. Three principal lateral eyes on each side. 

a. “Joints of the tail rounded, without keels. Dorsal eyes behind the 
centre of cephalothorax”’! ......... . *Dacurvs, Pet., 1861. 

Type D. galbineus, (C. L. Koch), 1838. 
B. Tail evidently keeled. 

a. “A spine under the base of the sting. Dorsal eyes situated just 
behind the first third of cephalothorax. Bady, palpi, and tail 
as in Heterometrus, Hempr. et Ehr.” (Pet.). 

*DIPLOCENTRUS, Pet., 1861. 
Type D. mexicanus, Pet., 1861. 

b. No tooth or spine under the sting. 
a. Lateral eyes removed from the lateral margin of cephalothorax. 

Hand-back forming an acute angle with the upperside of the 
hand. 

+ Dorsal eyes not very far removed from the centre of cephalo- 
thorax. Underside of tail provided with three longitudinal 
grooves, and with granules arranged in at least four longi- 
tudinal rows. Labial lobes of the second pair together from 
half as broad again to double as broad as sternum. 

§ Cubitus rounded off anteriorly ; its anterior side not sepa- 
rated by a strong margin or ridge from the upper and 
under surfaces. (Dorsal eyes situated nearly in the centre 
of cephalothorax. The infero-lateral keels of the fifth 
caudal joint are, towards the apex, diverging and curved 
rather strongly upwards. Hands not much compressed 
on the inner side. Anterior margin of cephalothorax 
rather broadly emarginate. ) 

HETEROMETRUS, (Hempr. et Ehr.), 1829, 
Type H. maurus (Linn.), 17587, 

§§ Cubitus subprismatic, with the anterior and superior 
sides plain; anterior side subrectangular, limited both 
above and below by a very distinct dentate or gra- 
nulate margin. 

* Anterior margin of cephalothorax rather broadly and 
deeply emarginate, its frontal lobes rounded. 

1. Inner margin of the hands strongly compressed, 
thin. (Dorsal eyes situated a little behind the centre 
of cephalothorax®.)........0.0.8- PANDINUS, n.* 

Type P. africanus, (Linn.), 1754. 

1 According to Peters; C. L. Koch, however, says of his Centrurus gal- 
bineus (Die Arachn. iy. p. 111) :—“ Die Seitenkiele und die unteren Kiele 
zwar vorhanden, aber in nicht sehr starkem Ausdrucke.” The hands 
are said to be “‘schmal, an der Aussenseite uneben, ohne deutliche 
Kiele.” Koch gives this species ten eyes (?). 

2 = H. palmatus, Hempr. et Ehr. 
3 The measures are taken from the eyes to a straight line tangent to 

the anterior margins of the frontal lobes, and to the middle of the poste- 
rior margin of the cephalothorax. 

4 ravdewvos, quite terrible. 
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2. Inner margin of the hands very thick, not compressed. 
(Dorsal eyes situated a little in front of the centre of 
COMMALGEHOIAX.) oa assed ser as ¢ PALAMNAUS, n.! 

Type P. Petersit, n.? 

** Anterior margin of cephalothorax rather slightly emar- 
ginate in the middle ; frontal lobes broadly truncate ; 
dorsal eyes situated behind the centre of cephalothorax. 

ML2PHONUS, n.3 
Type I. Wahlbergi, n.* 

tt Dorsal eyes situated about double as far from the anterior 
margin of cephalothorax (which is but little or not emar- 
ginate) as from its posterior margin. Labial lobes of second 
pair of legs together a little broader than (not more 
than half as broad again as) sternum. The sixth caudal 
joint destitute of rows of granules and of distinct grooves 
on the underside. 

OpisTHOPHTHALMUs, C, L. Koch, 1837. 
Type O. capensis, (Herbst), 1800. 

8. Lateral eyes, at least the anterior one, situated very near to or 
on the lateral margin of cephalothorax. Hand-back forming 
an obtuse or nearly right angle with the upper surface of the 
hand. (Cephalothorax emarginate in front. Dorsal eyes not 
far removed from its centre. Sternum not, or only a little, 
narrower than the labial lobes of the second pair together. 
Tail rather slender, its sixth joint long and narrow, destitute 
of grooves and rows of granules on the underside. Body 
and hands in general flattened.) 

+ Tail not much compressed ; its superior margins rounded, not 
keeled. 

1. The elevated lateral margin of cephalothorax visible under 
the lateral eyes; these eyes, therefore, separated from 
the margin by a slight interval. Hancs not much flat- 
toned. 0. ees .. OpisTHacANTHUS, (Pet.), 18615, 

Type O. elatus, (Gervy.), 1844, 

' qaXapvaios, murderer. 2 = Heterometrus megacephalus, Sim. 
> praupdvos, stained with blood, murderer. 

- Miephonus Wahilbergu, nu. 

Supra fusco-testaceus, segmentis abdominalibus basi late nigricantibus, 
cauda versus apicem plus minus late infuscata ; subter cum pedibus tes- 
taceus; cephalothorace segmenta caude primum et secundum cum 
dimidio tertii longitudine superante; cauda leviter carinata ; manibus 
latis, intus fortiter rotundatis, supra pzene leevibus; dentibus pectinum 
circa 18. Long. circa 78 millim, Africa, Caffraria, 

5 In this genus the hind lateral eye is sometimes (as in O. elatus) 
laced a little nearer to the middle eye than this to the anterior, as also a 

Tittle more inwards than the other lateral eyes. Peters has based the 
genus on this character, which, however, appears to me to be of less im- 
portance than that here given. 
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2. Lateral eyes situated on the very margin of cephalothorax. 
Fingida Very tah 7.0. ee es ons .... HoRMourRvs, n.? 

Type H. caudicula, (L. Koch), 1867. 
tt Tail rather strongly compressed, with keels both on the 

upper and underside .. Iscunurus, (C. L. Koch), 18377. 
Type J. trichwwrus, (Gery.), 1844. 

B. Two principal lateral eyes on each side. 
a, “ Tail with only three keels on the underside, thick, its keels strong. 

Frontal margin arcuato-emarginate. Sternum broader than long, 
as broad as the labial lobes of the second pair. Hands broader 
than high, strongly keeled. Two large principal eyes on each 
11 EM OO 5) WN Ses Pee ROO PA EE *Uropacus, Pet., 1861. 

Type U. nove hollandie, Pet., 1861. 

6. The first four caudal joints with four keels on the underside. 
a. Sternum narrower than the labial lobes of the second pair to- 

gether. Dorsal eyes situated far in front of the centre of cepha- 
lothorax; the tubercle on which they are placed not grooved 
longitudinally. Hands thick, convex, the hand-back turned 
rather more downwards than upwards. Tail keeled on all sides. 
Besides the two principal eyes, there is sometimes an accessory 
eye on one or both sides of cephalothorax. 

Broteas, (C. L. Koch), 1837. 
Type Broteas Herbstii, n.* 

8. Sternum as broad as the labial lobes of the second pair together. 
+ “ Sternum longer than broad. Hind margin of cephalothorax 

angulato-emarginate. Hands flat, angular. The hind lateral 
eye sometimes divided into two.” (Pet.) 

*Scorpiops, Pet. 1861. 
Type Scorpiops Hardwicki, (Gerv.), 1844. 

++ Sternum broader than long. Hand-back forming, with the 
upperside of the hand, a right or obtuse angle. Only two 
lateral eyes on each side. 

1. Dorsal eyes situated nearly in the middle of cephalothorax, 
which is emarginate in front; dorsal eye-tubercle divided 
by a longitudinal middle groove. Hands rather thick. Tail 
somewhat strong, with strongly marked keels on all sides. 

locronvs, n.4 
Type I. manicatus, n. § 

' Oppos, necklace; ovpa, tail. 
2 The place of *Hemiscorpius, Pet., is probably in the vicinity of this 

genus. It is characterized by Peters in the following words :—“Sternum 
as broad as the labial lobes of the second pair. Frontal margin scarcely 
emarginate. Body and extremities flattened. Tail slender, long, higher 
than broad, keeled, tts stvth joint with two lateral tubercles (in the males) 
behind the base of the short sting. The hind lateral eye somewhat smaller, 
placed more inwards.” 

If the tubercles mentioned by Peters also exist in the females, Hemi- 
scorpius is without doubt a good genus. 

8 = Scorpio ( Brotheas, Chactas) maurus, De Geer, script. recent. (non 
Linn.). 

4 tds, poison; kreive, kill. 

: Toctonus manicatus, n. 

Fuscus, palporum costis nigris, yesica fusco-testaceo lineata, pedibus apice 
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2. Dorsal eyes far in front of the centre of cephalothorax; 
frontal margin not, or but little, emarginate; dorsal eye- 
tubercle destitute of a longitudinal middle groove. Hands 
flattened. Tail slender............ EvscorPivs, n. * 

Type £. carpathicus, (Linn.)., 1767. 

II.—On some Species of Terebratulina, Waldheimia, and 
Terebratella from the Upper Tertiary Deposits of Mount 
Gambier and the Murray-River Cliffs, South Australia. 
By R. ErueripGe, jun., F.G.S. 

[Plates I. & II.] 

I AM indebted to the kindness of the President and Council of 
the Geological Society of London, through the Assistant 
Secretary, Mr. W. 8. Dallas, F.L.S., and to Mr. T. Davidson, 
F.R.S., for the opportunity of describing four of the following 
species from the Tertiary beds of Mount Gambier. The 
remaining specimen I have been permitted to borrow from the 
small foreign collection of the Museum of Practical Geology ; 
it is from similar beds at the Murray-River Cliffs, near the 
Great Bend, South Australia. Had it not been for Mr. Da- 
vidson’s considerate help, both in information and the loan of 
specimens, I should have been unable to complete these 
notes; I therefore take this opportunity of thanking him for 
his kind assistance. 

Bibliography.—So far as known to me, the following is a 
brief digest of previous writings in connexion with Australian 
Tertiary Brachiopoda. 

Capt. Sturt, during his memorable exploration of the river 
Murray, collected a few fossils from the Manic Cliffs, which 
are figured in the account of his exploration t. The only 
Brachiopod there represented { was afterwards described and 
figured from another locality by Mr. G. B. Sowerby, in Count 

late flavo-testaceis; cephalothorace subtilissime granuloso, segmenta 
duo prima caudz conjunctim longitudine paullo superante ; cauda 
cephalothorace quadruplo longiore, segmentis anterioribus desuperne 
visis in lateribus leviter rotundatis ; dentibus pectinum circa 13. ng. 
circa 54 millim. Nova Hollandia. 

* ev-, well, true; cxoprios, scorpion. I have preferred the termination 
us to o or on in names composed of oxopzios (-iwv) and another Greek 
word, a scorpion being in Greek called oxopzios ; oxopriwv signifies the 
shooting-engine called by the Romans scorpio or scorpius. 

+ Two Expeditions into the Interior of S, Australia, 1832. 2 vols. 8yo, 
a Se: a 
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Strzelecki’s work on New South Wales*, as Terebratula 
compta. The Rev. Julian E. Woods has frequently alluded 
to the occurrence of this little shell in the Tertiary deposits of 
Southern Australia, in various papers communicated to the 
Geological Society of London t and the Royal Society of 
Victoria t, and again in his work on the geology of South 
Australia, where it is also figured§. Mr. C. 8. Wilkinson 
informs us that 7. compta occurs in the upper part of the 
Spring-Creek section, about fourteen miles south of Geelong ||, 
in beds which were regarded by Mr. R. Daintree as probably 
the equivalent of the Mount-Gambier series]. In 1862 Mr. 
Davidson described **, under the name of Waidheimia Gari- 
baldiana, a species supposed to be from the Tertiary beds of 
Malta, but which he now believes to be from South Australia. 
Prof. M‘Coy has named two new species of Brachiopoda from 
Victorian Tertiary beds, viz. Terebratula corioensis and Wald- 
heimia macropora (but, so far as I am aware, he has not yet 
described or figured them), and has recorded the occurrence of 
Rhynchonella lucida, GouldtT. 

Description of the Species. 

Genus TEREBRATULA, Llwyd. 

Subgenus TEREBRATULINA, D’Orbigny. 

Terebratulina? Davidsoni, sp. nov. (Pl. I. fig. 1, a, d, ¢.) 

Sp. char. Shell small, oval, flattened, tapering towards the 
beak, rounded towards the front; lateral margins in one plane, 
not sinuous. Ventral valve slightly convex, with the beak 
but little produced, truncated by a slightly oblique foramen 
more or less below the apex of the beak, excavated out of its 
substance, and completed by the two small deltidial plates and 
the umbo of the dorsal valve. Imperforate or dorsal valve 
almost flat, with the slightest indication of a mesial sinus in 
the front; hinge-line a little arched. Surface of both valves 
ornamented with a large number of fine radiating ribs, occa- 
sionally bifurcating, and a few concentric lines of growth; 

* Physical Description of New South Wales and Van Diemen’s Land 
&c., 1845, p. 296, t. 19. f. 4. 

+ Quart. Journ. Geol. Soc. 1860, xvi. p. 255; ibid. 1865, xxi. p. 393, &e. 
¢ Transactions Roy. Soe. Vict. vi. p. 6 &c. 
§ Geological Observations in 8. Australia, 1862, 8vo, p. 74, woodcut. 
| “ Report on Cape Otway District,” Geol. Surv. Vict. 1865, p. 23. 
q Geol. Surv. Vict. + sheet 28 S.E., note. 

'** Geologist, 1862, v. p. 446. 
++ Smyth’s Progress Report, Geol. Sury. Vict. 1874, p. 36. 
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margins crenulate. In the dorsal valve there is no indication 
of a mesial septum; the socket-ridges are strong and well 
developed. Length 33 lines, width 23 lines, depth 1} line. 

Obs. I beg to name this beautiful little shell after Mr. T. 
Davidson, to whom, as previously stated, I am under many 
obligations. Although all the internal portions of the dorsal 
valve are not preserved, the entire absence of the mesial 
septum, with the characters of the beak in the ventral valve, 
appear to indicate this as a species of Yerebratulina. 

Loe. and Horizon. Coralline Limestone of Mount Gambier, 
S.A. Coll. Geol. Soc. Lond., presented by the Rev. J. E. 
Woods. 

Subgenus WALDHEIMIA, King. 

Waldheimia Garibaldiana, Davidson. (PI. I. figs. 2a & b.) 
W. Garibaldiana, Dav., The Geologist, 1862, v. p. 446, t. 24. f. 9. 

Sp. char. Shell obscurely pentagonal, with the lateral 
margins flexuous, and the ventral valve the more convex of 
the two. Ventral valve convex and rather deep, divided into 
three portions by two diverging ridges or ribs, which com- 
mence close to the extremity of the beak, and extend to the 
front, leaving between them a slightly concave or flattened 
space resembling a broad and depressed keel, in which three 
or four longitudinal ribs are to be seen ; the lateral portions of 
the valve become gradually and gently concave as they ap- 
proach the margins, and are obscurely wrinkled by a few 
longitudinal or, more properly speaking, curved ribs; beak 
produced, incurved, and truncated by a slightly oblique fora- 
men, separated to some extent from the hinge-line by a 
deltidium. The dorsal valve is also divided into three por- 
tions, the central space being flattened and furrowed by three 
or four longitudinal obtusely rounded ribs, while the lateral 
portions become more elevated as the front is approached, and 
are ornamented by six or seven curved ribs, which become 
somewhat obscured as they approach the margin of the shell. 
Interior unknown. Length 1 inch 7 lines, width 1 inch 
3 lines, depth 10 lines. 

Obs. The above is Mr. Davidson’s excellent description of 
this handsome shell almost in his own words. When ori- 
ginally described, W. Garibaldiana was supposed to have 
come from the Tertiary beds of Malta; but Mr. Davidson 
afterwards satisfied himself that it in reality came from Mount 
Gambier. The nature of the matrix filling the valves bears 
out this view, if matrix can be accepted as a test ; for it agrees 
exactly in lithological character with that adhering to authen- 
ticated specimeus from. the same locality. Mr. Davidson 

Ann. & Mag. N. Hist. Ser. 4. Vol. xvii. 2 
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states that W. Garibaldiana bears a close resemblance to 
W. flavescens, Lamarck, now living in Port Jackson, Sydney, 
but it is less ovate, the beak is less elongated, and it has a 
smaller foramen. 

Loc. and Horizon. Coralline Limestone of Mount Gambier, 
S.A. Cabinet of Mr. T. Davidson, F.R.S. 

Waldheimia Taylort, sp. nov. (Pl. I. figs. 3 a, 4, c.) 
Sp. char. Shell large, elongato-ovate, very inequivalve, 

longer than wide, greatest width near the middle. Ventral 
valve exceedingly convex, attenuated towards the beak, with 
two slightly diverging obtusely rounded ridges proceeding 
from the latter towards the front, where they become lost, 
and enclosing between them a narrow space, which in its 
upper partis rounded, but becomes flattened or a little concave 
towards the front of the shell ; the lateral portions of the valve 
are also flattened but not concave ; beak produced, incurved, 
and truncated by an oblique circular foramen, contiguous to 
the umbo of the dorsal valve, but separated from it by a small 
deltidium. Dorsal valve as wide as the ventral, slightly 
convex in the umbonal region, becoming almost flat to- 
wards the front, but presenting in its longitudinal outline a 
gentle continuous convexity. Lateral margins a little flexuous. 
Surface marked by a few concentric lines of growth; shell 
distinctly punctate. The position of the mesial septum is 
traceable on the surface of the dorsal valve as a fine impressed 
line ; interior otherwise unknown. Length 2 inches 33 lines, 
width 1 inch 10 lines, depth 1 inch 5 lines. 

Obs. Although, in the partial tripartite division of the ven- 
tral valve, W. Yaylori approaches W. Garibaldiana, it may be 
at once distinguished, irrespective of size, by the total absence 
of all ribbing of the valves, and by the gently convex outline 
of the dorsal valve, as compared with the tripartitely divided 
similar valve of W. Garibaldiana. Terebratella compta, G. B. 
Sowerby, is to be distinguished from the new species by the 
following external characters—its much smaller size, more 
triangular form of the dorsal valve, much larger deltidial area, 
and consequent separation of the foramen and umbo, more 
pointed outline of the front margin of the shell, more flattened 
outline of the dorsal valve, especially in the umbonal region, 
and a less incurved, but more obliquely truncated beak. Some 
forms of Terebratula ovata, Sowerby, from the Cretaceous 
series, are at first sight not unlike W. Taylort, but there is no 
trace of the longitudinal depression of the dorsal valve of 
that species or of the irregular surface-ruge. 

As we are at present unacquainted with the interior of this 
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shell beyond the impressed line on the surface of the dorsal 
valve representing the mesial septum, its exact generic affinity 
must remain an open question, although it is in all probability 
a Waldheimia or Terebratella. 'The specimen was forwarded 
to Mr. Davidson, who was kind enough to suggest its reference 
to the former subgenus. I name the species after my friend 
and former colleague Mr. Norman Taylor, of the Victorian 
Geological Survey and Mining Department. 

Loc. and Horizon. Coralline Limestone of the Murray-River 
Cliffs, near the Great Bend, 8. A.  Blanford Collection, 
Mus. Pract. Geology, London. 

Waldheimia gambierensis, sp. nov. (Pl. II. figs. 4 a-d,) 

Sp. char. Shell elongate, much longer than wide, somewhat 
_ fig-shaped, notched in front, valves convex. Ventral valve the 

larger and more convex of the two, obtusely biplicated towards 
the front, with a short shallow sulcus between the plaits, and 
two similar lateral ones corresponding to two ill-defined lobes 
in the dorsal valve ; beak moderately produced, truncated by 
an oblique large circular foramen, encircled by the apex of the 
beak and the delitidium. Dorsal valve convex in the median 
and umbonal regions, produced more or less towards the front, 
with a broad median longitudinal plait, only apparent near the 
front margin, bounded by two short lateral sulci, corresponding 
to the two previously mentioned plaits of the ventral valve. 
Lateral margins curved ; front margin sinuated. Surface of the 
shell marked with concentric lines of growth. An impressed 
line, showing the position of the mesial septum, extends for 
six lines along the surface of the dorsal valve from the umbo, 
and can be traced still further as a dark line under the shell. 
Length 2 inches, width 1 inch 3} lines, depth 1 inch 1 line. 

Obs. With the exception of the median septum, as previously 
indicated, we are not acquainted with the internal characters of 
this species; the position of the mesial septum is shown, as in 
W. Taylori, by an impressed line on the dorsal valve from the 
umbo forwards. 

Loe. and Horizon. Coralline Limestone of Mount Gambier. 
Cabinet of Mr. T. Davidson, F.R.S. 

Genus TEREBRATELLA, D’Orbigny. 
? o 

Terebratella compta,G. B. Sowerby. (PI. IL. figs. 5 a-d.) 
Terebratula, sp., Sturt, Two Expds. Int. 8. Austr. 1852, ii. t. 3. f. 15. 
Terebratula compta, G. B. Sow. Strzelecki’s Phys. Deser. N.S. Wales 

and V. D, Land, 1845, p. 297, t. 19. f. 4; Woods, Geol. Obs. S. Austr. 
1862, p. 74, woodcut. 

Sp. char. Shell trapeziform, slightly longer than wide ; 
2% 
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valves unequally convex. Ventral valve longitudinally and 
obtusely carinate, convex, and tapering towards the beak, 
which is a little incurved, truncated by a slightly oblique cir- 
cular foramen ; beak-ridges sharply defined, enclosing between 
them and the hinge-margin a wide triangular area, flat or 
a little concave. Dorsal valve depressed, with a gentle curve 
from the umbo to the front; but in some specimens a slight 
longitudinal depression or sulcus exists towards the centre of 
the valve, extending to the front; hinge-line in some indi- 
viduals a little curved, in others almost straight, giving to the 
valve a somewhat triangular form. Surface with a few con- 
centric lines of growth. Shell-substance thin, punctate. 
Length 8 lines, width 64 lines, depth 4 lines. 

Obs. Fig 5, d, representing the interior of the dorsal valve, 
exhibits some of the characters on which the reference of 
this species to the genus Terebratella is based. At the end of 
the median septum may be seen the broken horizontal process 
to which the loop would be attached in the perfect specimen. 
The oral processes, instead of being directed inwards towards 
the septum, are pointing forwards directly parallel to it. The 
above are the measurements of the largest specimen I have 
seen. 

Loc. and Horizon. Coralline Limestone of Mount Gambier, 
S. A. Ooll. Geol. Soc. London. 

T. compta was originally figured by Capt. Sturt from a 
specimen obtained from the Coralline Limestone of the Murray- 
River Cliffs, near the Great Bend, 8. A. Count Strzelecki’s 
example, upon which Mr. G. B. Sowerby’s description is 
founded, was obtained from a raised beach at Port Fairy. 
The Rev. Mr. Woods has recorded it from Mount Gambier *, 
S. A.; whilst Mr. C. S. Wilkinson has obtained it in consider- 
able numbers from the Spring-Creek f section near Geelong, 
Victoria. 

The following brief description of the appearance and extent 
of the Mount-Gambier Coralline Limestone is abstracted from 
the Rev. J. E. Woods’s excellent work, ‘ Geological Obser- 
vations in South Australia’ ¢ :— 

~ Immediately under the surface of the country in the Mount- 
Gambier district is usually found a brittle white limestone, 
much decomposed and without fossils, which gradually passes 
downwards into a hard and close perfectly white rock, 
horizontal, and distinctly stratified in layers or beds about 

* Quart. Journ. Geol. Soc. 1860, xvi. p, 255 &e. 
+ Cape-Otway Report, 1865, p. 23. 
t Pp. 58-125. 

ee 
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fourteen feet in thickness, with great regularity. The whole 
formation has much the appearance of chalk, containing both 
“ sand-pipes’”’ and layers of black and white flints, and in 
places is literally crammed with organic remains (Foramini- 
fera, Entomostraca, Polyzoa, Echinoderms, and Mollusca), 
some of the species of which are identical with existing forms, 
whilst the whole bears a general resemblance to the fauna at 
present living on the neighbouring coast. The Foraminifera 
have been examined by Prof. T. Rupert Jones, F.R.S., and 
Mr. W. K. Parker, F.R.S., who consider them to be probably 
of Pliocene age and indicative of deep water*. The Polyzoa 
have also received attention at the hands of Prof. G. Busk, 
F.R.S. T, who considers it “probable that the formation in 
which they are found corresponds in point of relation to the 
existing state of things with the Lower Crag of England.” 
The general appearance of the strata indicates that the par- 
ticles of which they are formed were deposited in a tranquil 
sea, and derived from the destruction of coral reefs. This 
coralline limestone, or, as it is termed by Mr. Woods, the 
“Crag,” is estimated by the latter to occupy probably at least 
one sixth of the whole of Australia, but to attain its chief de- 
velopment in that part of South Australia which extends from 
the coast on the south northwards to the Murray River, west- 
ward to the base of the Cape-Jervis range, whilst on the 
east a ridge of trap-rocks, corresponding to the 141st meridian 
of, east longitude, along the limit of the colonies of Victoria 
and South Australia, serves as a boundary in that direction. 
This district, wholly occupied, with one or two trifling ex- 
ceptions, by the coralline limestone or “ Crag,” contains an 
area of 22,000 square miles. Near the Great Bend of the 
Murray River the latter has cut its course through this forma- 
tion, forming cliffs 150 feet high, from which Capt. Sturt, 
the great explorer, collected fossils in about 140° E. longitude, 
the majority of which are specifically identical, according to 
Mr. Woods, with the Mount-Gambier fauna, whilst the re- 
mainder are not found at the latter locality. Capt. Sturt 
states that in 1845 he found similar fossils in a limestone 
cropping out on both sides of Lake Torrens, whilst Mr. Woods 
believes that the greater portion of Central Australia is occu- 
pied by this deposit. In Victoria it is found still further east- 
ward at Portland, underlying volcanic rocks, and extends 
along the coast to between Port Fairy and Cape Otway. 
Finally, in Tasmania beds have been described bearing a strong 
resemblance to the Mount-Gambier Coralline Limestone. 

* Quart. Journ, Geol. Soc. 1860, xvi. p, 261. 
+ Ibid. p. 260, 
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EXPLANATION OF PLATES I. & I. 

Fig. 1. Terebratulina? Davidsoni, R. Etheridge, jun., natural size. Ter- 
tiary Coralline Limestone, Mount Gambier, S. Australia. 
a, view of ventral valve ; 6, view of dorsal valve and foramen of 
ventral valve; c, interior of dorsal valve. 

Fig. 2. Waldheimia Garibaldiana, Davidson, natural size. Tertiary Co- 
ralline Limestone, Mount Gambier, 8S. A. a, ventral valve; 
b, dorsal valve and foramen of ventral valve. 

Fig. 3, W. Taylori, R. Etheridge, jun., natural size. Tertiary Coralline 
Limestone of the Murray-River Cliffs, S. A. a, ventral valve; 
b, dorsal valve, with the groove indicating the position of the 
septum, and the foramen of the ventral valve; c, lateral view of 
both valves. 

Fig. 4. W. gambierensis, R. Etheridge, jun., natural size. Tertiary Co- 
ralline Limestone of Mount Gambier, S.A. a, view of ventral 
valve; 6, dorsal valve and foramen of ventral valve; c, lateral 
view of both valves; d, view of sinuate front margin. (The 
figure 4a is partially restored on the left-hand side, the shelly 
matter being there broken away.) 

Fig. 5. Terebratella compta, G. B. Sowerby. Tertiary Coralline Lime- 
stone of Mount Gambier, S. A. a, view of ventral valve ; 
6, view of dorsal valve and foramen of ventral valve, both en- 
larged one and a half times; c, interior of ventral valve; d, in- 
terior of dorsal valve, showing the dilated portion of the mesial 
septum: the two latter figures are of the natural size. 

Figs. 5 a,b, c are from drawings kindly made for me by the 
late Mr. C. R. Bone, of the Museum of Practical Geology, shortly 
before his death ; for the remainder I am indebted to the artistic 
skill of my friend Mr. B. N, Peach (of the Geological Survey of 
Scotland), 

Il].— Critical Notes on the New-Zealand Hydroida, Suborder 
Thecaphora. By MiLLen Coucurrey, M.B., C.M. Edinb, 
Univ., Hon. Fellow Historic Soc. Lance. & Ches., President 
of the Dunedin Naturalists Field-Club, N.Z., &c. &e. 

[Plate III.] 

To the last volume (no. vu.) of the ‘Transactions of the 
New-Zealand Institute I contributed a paper on the New- 
Zealand Hydroida*, in which I gave the results of an ex- 
amination of the type specimens of Capt. F. W. Hutton’s 
paper on the New-Zealand SertulariansT, and of several new 
specimens I obtained on the New-Zealand coasts. Contrary 
to my usual practice, and with many misgivings on my part, 
these notes were rather prematurely published ; and I regret 
now that I did not hold them back until I had more works of 

* Vol. vii. pp. 281-293, plate xx, 
+ Trans. N.Z. Inst. vol. vy. 1872. 
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reference at my command, and a greater supply of specimens 
from other parts of the world with which to compare the New- 
Zealand ones. 
Workers residing in “ an out-of-the-way ” part of the earth 

labour under many disadvantages when contrasted with the 
facilities afforded to home students. It is true they have got 
almost a virgin soil; but unless they are to become mere col- 
lectors for home cabinet students, they require for almost every 
branch of science a very great profusion of works of reference. 
Many of the drawbacks they at present suffer from are pro- 
bably capable of removal by the aid of patience and an im- 
proved intercommunication with the parent country ; but other 
difficulties would lessen were the societies at home unanimously 
to agree to centralize their publications, remitting zoological 
papers to purely zoological societies, and botanical to purely 
botanical. At the present time we find in the department of 
Hydrozoa, e. g., one paper among the proceedings of a botanical 
society, another within the covers of a medical review, a third 
in one of the microscopical journals, others in the various 
transactions of local societies, and, lastly, as custom has long 
established, in the present Journal. ‘This decentralization 
not only proves very expensive to the student, but often in- 
volves a large amount of unnecessary labour, though the latter 
has certainly been much lightened by that inestimable boon, 
‘The Record of Zoological Literature.’ Still a difficulty 
remains; and that difficulty may be best expressed by an 
example: take that valuable publication, the ‘Transactions 
of the Royal Society of Edinburgh;’ let persons search through 
the chief provincial towns of Great Britain, and see in how 
very few the above publication may be found, and they will 
then understand the scarcity that may exist in a place like 
New Zealand. On account of the limited means at my dis- 
posal, I therefore desire that these remarks may be considered 
as purely provisional, since I do not possess by me all the 
works I desire to make them complete. 

The classification I have adopted is that used by Mr. Hincks 
in his ‘ British Hydroid Zoophytes ;’ and the order will there- 
fore be found different from that adopted in my previous paper 
to the New-Zealand Institute. Since those notes were written, 
I have been able in some cases to verify, in others to correct 
my former observations, and I have had the means of com- 
paring the New-Zealand specimens with the British species*. 

Regarding the Athecate Hydroids and the general history 
and reproduction of Hydroida here, I prefer to hold back my 

* I have to thank my friend Mr. T. J. Moore, of the Free Public 
Museum, Liverpool, for a packet of these. 
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notes for further observations, though the New-Zealand fauna 
presents many peculiarities in this respect. Indeed to-day 
(September 24, 1875) I discovered a pretty freshwater Hydra, 
im some pond-water, attached to one of the leaves of the plant 
Natella ucra. This Hydra in general form is like H. viridis, 
Linn., in colour pale brown, and has seven tentacula, which 
are peculiar in this respect, that they are distinctly annulated 
and each ring is fringed. 

Suborder THECAPHORA, Hincks. 

Family Campanulariide. 

Genus OBELIA. 

Obelia geniculata, Linneus ; Hincks, loc. cit. p. 149. (Vide 
Coughtrey, Trans. N.Z. Inst. vol. vii. p. 290, pl. xx. fig. 42.) 

This widely distributed species is present in New Zealand. 
It differs from the British specimens in the following parti- 
culars: it is more robust in habit, its hydrothece are larger, 
and its gonothecee present some peculiarities. In many spe- 
cimens these are decidedly urceolate, as figured by me; but 
occasionally on the same colony there may be observed one 
or two reproductive capsules that have a similar form to the 
nutritive calycles, only that they are quite as large as the 
other gonothece. 

The habitat of this species will enable me to present one 
or two points of interest in connexion with those masses of 
floating seaweed in which Prof. Agardh, of Lund, has ex- 
hibited an interest. There grows most luxuriantly in the 
southern harbours of the New-Zealand and Australian coasts, 
within and a little below ordinary tidal limits, a fucus which 
seems to me to be “ Macrocystis pyrifera’ of Decaisne. 
Wherever I have found fronds of this seaweed in the neigh- 
bourhood of land, I have got O. geniculata upon it. And 
I have found it in the following localities :—east and south 
coasts of Middle Island, New Zealand; King George’s Sound 
and Glenelg, Australia; also in Port-Philip Harbour and Bass 
Strait (loose and floating). 
When O. geniculata attaches itself to a virgin frond, it spreads 

in a peculiar manner: there is one parent or primary shoot, 
which runs generally obliquely across the frond ; and this gives 
off from one side several shoots, which run in the long direc- 
tion of the frond quite parallel to one another, and but rarely 
communicating with one anotber by lateral shoots. From the 
longitudinal stoloniferous shoots there are sent up at regular 
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intervals the stems of each subcolony ; but those nearest the 
parent stolon are most abundant in calycles. 

The same fucus (J. pyrifera) on which O. geniculata is so 
frequently found forms the chief part of those islands of sea- 
weed so abundant in the Southern Ocean between latitudes 
45° and 50°, especially in the vicinity of the Crozet Isles and 
of Kerguelen’s Land ; and it has been my good fortune during 
two separate voyages to secure by appropriate tackle detached 
masses of this seaweed. I have examined them on all occa- 
sions with great care, and have been surprised to find a total 
absence of animal life ; while other specimens of this seaweed, 
bearing every appearance of having been floating on the sur- 
face for days, and that had been washed ashore, had numerous 
clusters of Hydroida, Polyzoans, and Cirripeds in great pro- 
fusion. 

Obelia pygmeea (?), sp. nov. provisionally referred to this genus. 
Pl. III. fig. 3. 

Shoots very profuse where the sponge-patches are on stems 
of Boltenia pedunculata, Milne-Edwards. It arises from a 
creeping filamentous hydrorhiza, grows to the height of 2 of 
an inch, extremely delicate and transparent. Hydrocaulus 
branched ; branches ringed just above their origin; hydro- 
caulus strougly ringed beyond where branches arise. Inter- 
nodes between pedicels of hydrothece irregularly ringed (from 
six to twenty rings). Hydrothece broadly campanulate, rim 
entire, alternate ; extremity of each branchlet divided into two 
hydrothece ; pedicels annulated (ten to fifteen rings). 

Gonothecze ? 

Genus CAMPANULARIA. 

Campanularia bilabiata, mihi, loc. cit. p. 291, pl. xx. 
figs. 46 & 49. 

I have nothing fresh to add to my previous description of 
this species. 

Campanularia integra (?), Hutton, fig. 45 (my paper). 

In describing this species, which I figured, I mentioned 
that it did not agree with C. integra of Johnston. Further 
observation has confirmed this opinion, and I now believe it 
to be C. caliculata, Hincks, and to agree specially with the 
variety, fig. 26 of plate xxxi. ‘ British Hydroid Zoophytes.’ 
The annulation of the pedicel is a little too strongly marked in 
my figure*, 

* On the smaller seaweeds just beneath low-water mark, Port Chalmers, 
I got a small species in general habit and size very like C. caliculata. 
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Family Haleciide. 

Genus Hatecium, Oken; Hincks, Brit. Hydr. Zooph. 

Halecium delicatulum, sp. nov. (Pl. III. figs. 4 & 5), 

is the name I propose for a very delicate species of Haleciwm, 
whose general appearance resembles somewhat a minute spe- 
cimen of H. Beant. 

Hydrophyton slender, 0°5-1:0 inch in height, pale and 
transparent. 
Hydrocaulus pinnately branched, simple in character, slightly 

tumid where branches are given off. Internodes between the 
calicular pedicels jointed in lower half just above origin of 
pedicels ; joints from two to three rings. Hydrothecz alter- 
nate, pedicellated; lower ones oldest of three generations of 
polypites, upper ones sessile ; in the oldest, where the calicular 
tubes fit into one another, there is a small joint. 

Gonothecee 2 
Hab. On sponges, deep water, Dunedin Upper Harbour. 

Family Sertulariide. 

Genus SERTULARELLA. 

Sertularella Johnstonit, Gray, Dieff. N. Z. vol. ii. p. 294 ; 
Hutton, loc. cit. ; Coughtrey, loc. cit. 

Mr. Hincks remarks of this species that it makes a near 
approach to S. tricuspidata, British species. I have carefully 
compared it with the latter, and I agree with Mr. Hincks, its 
chief points of difference being that the mouths of the hydro- 
thecee are contracted, rendering the calycles subconical in form, 
asin S. polyzonias. Many of the gonothece are very like that 
figured at p. 240 of ‘ British Hydr. Zooph.’ In habit it attains 
a greater height than S. tricuspidata; and I have deposited a 
very handsome specimen of S. Johnstoni’, which shows this, 
in the Liverpool Free Public Museum. 

The hydrothece have the inverted hand-bell appearance, but are of 
the ovato-conic form, the chitine suddenly tapering off near the rim, 
which is deeply crenulated. The greater part of the pedicel is spiral ; 
but it is peculiarly jointed to the calycles. At base of calycle is a 
distinct ring of chitine; there are two other rings, which are longer, 
the proximal one being at least twice the length of the intermediate 
one, and three times that of the most distal one. I am inclined to 
place them in the genus Campanulina (Van Beneden). Vide P\. III. 
figs. 1 & 2. 
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Sertularella subpinnata and Sertularella delicatula, Hutton, 
loc. cit. 

I still believe these two species to be varieties of S. John- 
stonii; and I have made fresh examinations of them. 

Sertularella simplex, Hutton, loc. cit. ; Coughtrey, loc. cit. 
p- 283, pl. xx. 

In my paper to the New-Zealand Institute I expressed an 
opinion that S. s¢mplex of Hutton was the New-Zealand 
representative of S. polyzonias of Linneus; and I grouped 
along with Hutton’s species several pygmy varieties in which 
the hydrotheca: were transversely wrinkled. In this I was 
wrong; and I would now regard Capt. Hutton’s species as 
a distinct one, approaching nearest to Sertularella fusiformis 
of Hincks; while the transversely wrinkled variety (pl. xx. 
tig. 9, loc. cit.) is an intermediate form between S. rugosa and 
S. tenella, British species, but approaching nearest to the 
latter; and the large one with the denticles (fig. 10, loc. cit.), 
together with the form figured in the present paper, I believe 
to present other and distinct characters to form a separate 
species, for which I would propose the name of Sertularella 
robusta (Pl. III. figs. 6 a, 4, c). 

In habit S. robusta resembles S. geniculata, Hincks (Ann. 
& Mag. Nat. Hist. ser. 4, vol. xii. p. 152), or, again, the 
specimen of S. polyzonias obtained by Sars from the North 
Cape (‘ British Zoophytes’). The two most robust speci- 
mens I have gathered were both from the southern coasts,— 
one from the shell of Imperator imperialis, got in the 
Foreaux-Straits oyster-bank ; the other from the rootlets of 
a large Laminarian that had been washed ashore on the 
Ocean Beach, Dunedin. I think it right to mention that of 
all the specimens I have gathered belonging to the S. poly- 
zonias group, those from the east coast are considerably 
smaller than those got on the southern coast. This differ- 
ence in size accords well with what is seen in the same type 
in the northern hemisphere. 

Genus SerTuLARIA, Linneus (in part), Hincks, Brit. Hydr. 
Zooph. 

Sertularia bispinosa, Hutton, loc. cit., and Coughtrey, loc. cit. 
p. 284, pl. xx. fig. 17. 

Dynamene bispinosa, Gray. 

Mr. Busk, when reporting on the Sertularian Zoophytes 
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and Polyzoa from Natal, South Africa*, remarked the re- 
semblance between this species and S. operculata, British. 
The likeness only holds good with one of the varieties of 
S. bispinosa of New Zealand; and that is the extremely deli- 
cate and slender variety. The other variety is so very much 
more robust and coarse than the British specimen, that, inde- 
pendently of the peculiar differences in the form of the gono- 
thecee, a difference must be said to exist. 

Sertularia ramulosa, mihi. 

I have lately met with delicate and coarse varieties of this 
species, and have observed in some specimens that the hydro- 
thece are directed chiefly towards the outside of each little 
fascicle or branch, the gonosomic elements lying only on the 
inside. I have got this species at the Bluff. 

Sertularia trispinosa, mihi, loc. cit. 

The relation this species bears in habitat and minute cha- 
racters to the above two species has been preserved in all 
specimens I have recently gathered. 

Sertularia abietinoides, Hutton, loc. cit.; Coughtrey, loc. cit. 
p- 289. 

Dynamene abietinoides, Gray, Dieffenbach’s N. Z. vol. ii. 

In general habit the chief variety of this species bears a 
close resemblance to S. filicula (British species); while the 
characters of the hydrothecz and of the gonothecz at once 
proclaim a vast difference not only from the above species, but 
also from the more robust British ally S. abdetina. 

Sertularia fusiformis, Hutton, loc. cit.; Coughtrey, loc. cit. 
: p- 285. 

In consequence of there being a likelihood of this species 
being confused with Sertularella fusiformis, Hincks, I would 
suggest for it the name of Sertularia longicosta (from the 
crest along one side of the gonotheca). Its ovarian capsules 
approach somewhat the form of those described by Mr. Busk 
on the South-African variety of Plumularia cristata (Brit. 
Assoc. Report, 1850, p. 120) ; again, the apex of the capsule 

* Brit. Assoc. Report, 1850, p. 118. 
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has an appearance not unlike the crest of Camp. calceolifera, 
Hincks (Ann. & Mag. Nat. Hist. ser. 4, vol. viii. p. 78). It 
never attains a greater height than 2 inches. 

Sertularia pumila (sp.nov. to N. Z.) = Synthectum gracilis, 
mihi, /oc. cit. p. 286, pl. xx. figs. 26-31. 

I am now perfectly satisfied that I was in error when I 
placed this species under Allman’s genus Synthecium. Ihave 
carefully compared it with varieties of S. pumila from the 
Mersey (Britain) and elsewhere, and cannot detect sufficient 
specific characters for a new species. 

The differences I observed in the New-Zealand specimens 
(as shown in Joc. cit. pl. xx. figs. 26 & 27, both magnified to 
same extent) are present in British specimens; and one cha- 
racter has been observed by Dr. M‘Intosh in St.-Andrews 
specimens, namely presence or absence of joint in the stem 
(Ann. & Mag. Nat. Hist. ser. 4, vol. xiii. p. 212). 

Sertularia elegans. 
Synthecium elegans, Allman (Gymnoblastic Hydroids). 

Another small specimen has enabled me to confirm my 
previous identification of this species. It is equally pygmy 
in size with my first one, and in one of the calycles has 
the lower three fourths of the peculiar ovarian capsule de- 
scribed by Prof. Allman. Vide 'T'rans. N.Z. Inst. vol. vu. 
pl. xx. fig. 25*. 

Genus HyDRALLMANIA. 

Hydrallmania? bicalycula, sp. nov. PI. III. figs. 8, 8’, 8", 9. 

I place this specimen provisionally under the above genus ; 
but the generic characters would have to be remodelled to 
admit it. Ido not think it can be the Sertularia unilateralis 

* Sertularia ? I lately obtained from the Bluff Harbour, just 
below low-water mark, a little specimen resembling in many points 
S. pumila, but which I am undecided where to place. ‘The shoots spring 
from a filiform hydrorhiza. Stems straight, very much thicker than 
pn pinnately Sacked, pinne subopposite. Pinnz arise by a pecu- 
iar joint from stem, like as in Pl. IIL. figs. 7, 7’, 7", & 7'". Hydrothece 
opposite, crowded, ensheathing the axis, so that scarcely any interspace 
is observed between those on the pinne, while a large interspace is 
observable between those on the stems; hydrothece short and stout, 
toothed and operculated ; a small joint between each pair of hydrothece, 
Vide P\. IIL. fig. 7. 
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of Quoy and Gaimard; but I have forwarded by this mail a 
small specimen to my old teacher Prof. Allman, with the 
request that he would compare it with the above species. 

The zoophyte is large and lax, of a dark brownish colour 
where it arises from the hydrorhiza, and very strong at that 
part, becoming lighter in its ultimate branches, so that its 
pinne are quite light and transparent. It attains a height of 
12 inches. Stem arises from a filamentous hydrorhiza, is 
made up of several tubes twisted, all of them bearing calycles, 
and gives off close to its origin from eight to twenty branches, 
which bifurcate within an inch of their origin into long, loose, 
flexuous branchlets, some of these being nearly 7 inches in 
length. These branchlets are pinnated. Pinne arise from 
margins of one side of rachis (sometimes opposite, sometimes 
alternately) by a thin, narrow, twisted pedicle; length of pinnee 
0°1-0°5 of an inch, most commonly 0°25 of an inch. 

Hydrothecz on stem, branches, branchlets, and pinne, uni- 
lateral and opposite, in pairs, and springing from a thickened 
portion of rachis. Adjacent surfaces of the hydrothece of one 
pair are quite close to one another. Hydrothecze most crowded 
on pinne, less so on branches, least so on parent stem, where 
they are distant, and the pairs are occasionally separated by 
an oblique irregular joint. Calycles large, distal end bent and 
free. Mouth rounded, lateral parts of lips sinuous. 

Gonothece abundant on pinne, large, length 0°13 inch, 
width 0°08 inch; urceolate, with a small mouth, which is 
round, entire, and supported on a short simple neck. At the 
widest part of the capsule, at a distance of one fourth of its 
(capsule’s) entire length from the mouth, there is a faint rim. 
Capsule subpedicellated. 

Hab. On shells and stones, 1 to 2 fathoms, Bluff Harbour ; 
also Wickliff Bay, Otago peninsula. 

Sertularia monilifera, Hutton; Coughtrey, loc. cit. p. 282. 

I am very doubtful of the generic relations of this species ; 
and I am now inclined to regard it as allied to the genus 
Diphasia. 

Genus THUIARIA. 

Thuiaria subarticulata, mihi, loc. cit. p. 287, pl. xx. — 
figs. 32 & 33. 

I have lately had several opportunities of examining this 
species, and of comparing it with many specimens of the 
British species 7. articulata; and I am satisfied the two are 
distinct. 
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The British species is much the finer and slenderer of the 
two ; the pinne are longer, the hydrothecz more evenly tubular 
and free from dentations, while the absence of transverse 
wrinkles over the whole of the ovarian capsules is marked, 
though I have gathered British specimens in which the prox- 
imal three fourths of these capsules was strongly and deeply 
wrinkled. 

I notice that the southern specimens bear the same relation 
to the east-coast ones as Mr. Norman’s Shetland variety does 
to the ordinary British species. 

Family Plumulariide, Hincks, Brit. Hydr. Zooph. 

I intend to be very brief regarding the specimens under this 
head at present, and only to give workers a few items of im- 
portance about them, until I have the opportunity of making 
more observations. 

Genus ANTENNULARIA. 

Antennularia antennina of New Zealand is identical with 
the British species. 

Genus AGLAOPHENIA. 

Aglaophenia pennatula. 

I have recently got several fresh specimens of this, and I 
am satisfied it is different from A. pennatula (Hincks). In 
my sketch fig. 37, pl. xx. loc. cit., the calycles are not as tubular 
as In nature. 

Aglaophenia Huttoni and A. incisa, mihi, loc. cit. pp. 289, 290. 

I have not yet obtained fresh specimens of these. 

Plumularia simplex, mihi, ought to be discarded and placed 
among the Sertulariide. I was misled in my first specimen 
by distorted appearances; but fresh specimens proved to me 
that [had been wrong. I think it fair to acknowledge mistakes 
as freely and as early as possible. I will place this species in 
its proper position in a future paper. 

In conclusion, allow me to state that I should be obliged if 
authors in this department would exchange with me their 
papers for specimens. 
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EXPLANATION OF PLATE II. 

[ All objects that are magnified are to 80 diameters. ] 

Fig. 1. Distal half of pedicel and a calycle of a Campanularian allied to 
C. caliculata (Hincks). 

Fig. 2, The same (to show natural size and habit), growing from part of 
the stem of a Boltenia (p. 25, note). 

Fig. 3. Obelia pygmea ?, portion of stem and one branch (p. 25). 
Fig. 4. Halecium delicatulum, older part of hydrophyton. 
Fig. 5. The same, to show younger part of hydrophyton. 
Fig. 6a. Sertularella robusta, southern species, X80 diam, 6. A speci- 

men from east coast, to show difference in size of calycles, 
x80 diam. c. S. simplex, intermediate between S. rugosa and 
S. tenella (vide p. 27), X80 diams. 

Fig. 7. Sertularia ?, from the Bluff, New Zealand. 7’. Portion of 
pinne, magnified. 7”. Part of stem, magnified. 

Fig. 8. Hydrallmania(?) bicalycula, from the Bluff, New Zealand. 
8’. Shows a branchlet, mode of origin of pinne, the relative 
distance of the calicular pairs on pinnz and stem respectively, 
also the attachment of gonothecal pedicel. 8’. A gonothecal 
capsule. 

Fig. 9. Exhibits a profile view of a branchlet of H. bicalycula, showing 
the unilateral position of the hydrothecz. 

IV.—Description of a supposed new Suthora from the Dafla 
fills, and a Minla from the Ndégé Hills, with Remarks on 
Pictorhis (Chrysomma) altirostre, Jerdon. By Major H. 
H. Gopwin-AusteEN, F.R.G.S., F.Z.8., &e., Deputy Super- 
intendent, Topographical Survey of India. 

I HAVE to publish another interesting bird from the Dafla 
hills, Assam, of the genus Suthora, closely allied to S. muni- 
purensis, Wald. & G.-Aust., described in the ‘ Ibis’ for 1875, 
p- 250. ‘The difference between them is most marked on the 
underside, the chin being grey in the Dafla bird, paling on 
the upper breast and belly to dull yellowish white; while in 
the Muniptir and Néigé species the chin and throat are deep 
black, fading to grey on the breast, into the white of the lower 
tail-coverts. There is also a marked difference in size, this 
new form being the smallest of the genus now known. 

Suthora daflaensis, n. sp. 

Above—crown of head chrome-brown, back and rump rusty 
olivaceous brown ;° tail very rich rusty brown, particularly near 
the base ; frontal band, passing over the eye to the nape, black ; 
a white circle round eye, with a moustachial streak passing 
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down the side of the neck of the same colour; ear-coverts 
grey, surmounted by a small streak of golden yellow. Chin 
grey; breast and belly dull sordid white ; under tail-coverts 
white; flanks grey. Shoulder of wing olivaceous; primaries 
black, rufous at the base, forming a band, the outermost edged 
white ; their coverts black : secondaries grey, edged rich rufous 
on the outer web, with a narrow white edging to the inner. 
Irides dark brown; legs and feet pale grey; Dill neutral 
grey. 

Length 3°25 inches, wing 1°75, tail 2°10, tarsus 0°62, bill 
at front 0°25. 

Hab. The bamboo underwood of the forests at 5000-7000 
feet, Dafla hills, and first obtained on the slopes of Tortpité 
Peak in January. 

These curious little birds associate together in large flocks, 
making an incessant sharp twitter. They are most active, 
flitting rapidly about the foliage of the bamboos, of which the 
underwood is principally composed. ‘They were the most 
fearless birds I ever met with, perching on twigs within a 
couple of yards of one’s head, so close that it was some time 
before I could fire at one without the certainty of blowing 
it all to pieces, and two specimens obtained I had to throw 
away. The bright-coloured top of the head, set off with its 
black coronal edging, is conspicuous as they fly and hop about 
the branches. 

Minla Mandelliz, n. sp. 

Above dark olivaceous, tail brown; forehead rufous, merging 
into the olivaceous brown of the top of the head; a white 
supercilium commences from above the eye, and extends to 
the neck, merging into some streaky buff and black feathers 
behind the ear-coverts; a black band surmounts the white 
one, but does not meet. the black lores; ear-coverts sooty. 
Chin, throat, and upper breast buffy white; sullied white on 
abdomen; flanks olivaceous. lIrides dark red-brown; legs 
and feet pale fleshy; bill grey-brown. Feathers of the head 
scaly. 

Recitth 5°55 inches, wing 2°2, tail 2°5, tarsus 0°95, bill at 
front 0°45 (measured in the flesh). 

Hab. Nigé hills, in forest, at about 6000 feet. 

I have named this bird after Mr. L. Mandelli, who has so 
successfully worked the ornithology of the Sikkim hills, and 
who described in ‘Stray Feathers,’ July 1873, a very near 
ally of this species, viz. Minla rufogularis (=collaris, Walden), 
of which I obtained several specimens in the Dafla hills last 
winter. 

Ann. & Mag. N. Hist. Ser. 4. Vol. xvii. 3 
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Dr. Jerdon, in a paper on some birds from Upper Burmah, 
in the ‘ Ibis’ for 1862, p. 19, describes, under the title Chry- 
somma, a bird he obtained at Thyatmyo, which I do not think 
has since been got there. Among the collection from the 
Dafla hills there are several skins of what can be no other 
than this species. Dr. Jerdon’s description and the size agree 
very well. To Lord Walden is due the credit of identification. 
It is curious to say, Dr. Jerdon in the above paper twice (pro- 
bably writing fast, and using the term “ chur’’) writes “ Bar- 
rampootra”’ instead of Irrawaddy, the above word being applied 
to the sandy islands of the former river ; but there is just this 
possibility, that the specimen really came from Assam, where 
I found it quite common in the grassy country of the Bishnath 
plain up to the base of the Dafla hills. It is very close to 
Pictorhis sinensis, Gmelin, as mentioned by Dr. Jerdon in the 
‘ Birds of India,’ vol. ii. p. 16, and approximates in its higher 
and shorter bill to the Paradoxornis group. It is, however, not 
so gregarious, being only found two or three together. I found 
it a very hard bird to shoot, from its rapid dodgy flight in the 
grass, and the quick way in which it would hide at once; this 
is probably the cause of its not having been oftener noticed 
and collected. I have failed to discover where Dr. Jerdon’s 
original type of this interesting bird can now be. 

I take the earliest opportunity in this paper to suppress 
the species (Garrulax albosuperciliaris) figured in the ‘ Journ. 
Asiat. Soc. Bengal,’ 1874, and described by me in the ‘ Proc. 
Zool. Soc.’ for 1874. It is, I find, the same as G. sannio, 
Swinhoe. The only variation I noticed in the single specimen 
with which I have compared it was a slight difference in the 
shade of coloration of the upper surface; this is one often 
seen in birds taken on the extreme limits of their range. 

V.—Diagnoses of new Species of Asteriide and Linkiide in 
the British Museum. By M. EpMonD PERRIER*. 

Asterias Rodolphi. 

Very like A. glacialis, L., from which it differs chiefly in 
the number of rays, which is seven, and the position of the 
ventral spines near the ambulacral spines, which form a triple 
and not a double series as in the European species. 

Hab. Raoul Island, Kermadec Islands. Presented by the 
Lords of the Admiralty, and collected by J. Macgillivray 
during the voyage of H.M.S. ‘ Herald.’ : 

* Translated by Mr. Edgar A. Smith, Zoological Department. 
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Asterias rarispina. 

It differs from A. africana, M. & T., by the total absence of 
spines between the median line of the rays and the lateral 
spines. 

Hab. Cape of Good Hope (J. MacGillivray, voyage of 
HM.S. ‘Herald’. 

Asterias Vancouvert. 

A species with six or seven rays, the ambulacral spines 
forming two rows, after which come, first, a double row of 
ventral spines, then seven rows of groups of dorsal spines, 
each group consisting of three or four spines. A single 
madreporic plate. 

Hab. Esquimalt Harbour, Vancouver Island. Collected 
and presented to the British Museum by J. K. Lord, Esq. 

Asterias nuda. 

A species with five short rays, with the ossicles of the 
skeleton robust, forming an irregular network covered by a 
thick naked skin. Ambulacral spines in two regular series ; 
three incomplete rows of ventral spines—a median row on the 
back of each ray, two lateral rows, one on each side; some 
scattered spines on the middle region of the rays; all the 

- spines are short, obtuse, and few in number. 
Hab. Torres Straits, Port Lincoln. 
There are two specimens of this species, presented by J. B. 

Harvey, Esq. 

Asterias capensis. 

A small species, with five or six rays; ambulacral spines 
in two series ; a band of ventral spines placed in a double or 
triple row, then follow seven rows of groups of two or three 
short and blunt spines ; madreporic plates three. 

Hab. South Africa. Presented by Dr. Andrew Smith. 

Asterias sinusoida. 

Rays five. Ambulacral spines in two rows; three simple 
series of blunt ventral spines ; rows of lateral spines, two or 
three spines on each plate; a central row of apes on the 
rays, of which the other spines form an irregularly sinuous 
line alternately touching the median and lateral lines of spines ; 
all the spines are blunt, almost truncate. 

Hab. Van Diemen’s Land, Sandy Bay, Hobart Town. 
Presented by Dr. Sinclair, R.N. 

3 
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Asterias Cunninghami. 

Five convex rays, thick at the base ; ambulacral spines in a 
single row; a double or triple series of ventral spines; the 
marginal dorsal rows of spines simple, the dorsal ones irre- 
gularly distributed. 

Hab. Straits of Magellan, Sandy Point. Collected by 
Dr. R. O. Cunningham, and presented by the Lords of the 
Admiralty. 

Asterias meridionalis. 

Very like the preceding (A. Cunninghami), but with six 
rays and the ambulacral spines disposed in two series. 

Hab. ? (Antarctic Expedition). Presented by the 
Lords of the Admiralty, and collected during the voyage of 
the ‘ Erebus’ and ‘ Terror.’ 

Scytaster gomophia. 

Much resembling Gomophia egyptiaca, Gray, but with the 
rays a little shorter, and with the dorsal tubercles entirely 
granulous. 

Hab. New Caledonia. 

Scytaster obtusus. 

A species near to S. vardolatus, but distinguished from it 
by the obtuse form of the rays, the less elevation of the dorsal 
ossicles, and the less depth of the poriferous areas. 

Hab. Philippine Islands. 

OBSERVATIONS. 

Asterias Douglas. 

I have designated with this name a species which, in the 
British Museum, bears the name of A. Katherine, in the 
handwriting of Dr. Gray, but which is quite distinct from 
the veritable types of the latter species. A. Douglasi ex- 
ists also in the Jardin des Plantes; but among a certain 
number of examples of A. polaris which Dr. Liitken sent to 
me, I found a specimen scarcely distinguishable from the 
species in question. I am therefore inclined to consider that 
A. Douglasi really is only a form (with more numerous spines, 
truncated and crowded in groups one against another) of 
A. polaris from Greenland—which must be a very poly- 
morphous species if a specimen must also be assigned to it 
which was sent under this name by the Museum of Compa- 
rative Zoology of Cambridge, Massachusetts, and which I 
shall describe in a subsequent work under the name of 
A, borealis. . 

— 
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VI.—On the Foraminifera of the River Dee. 
By J. D. SIDDALL. 

THE Microzoa inhabiting brackish water have formed the 
subject of much careful study—the Ostracoda especially at 
the hands of Mr. G. 8. Brady and Mr. Robertson, the Fora- 
minifera at those of Mr. H. B. Brady and the latter gentleman. 
The interest which attaches to an intermediate fauna depends 
very greatly on the completeness of its ascertained facts even 
to minute particulars; and it is with this view that the fol- 
lowing paper is offered as a contribution to the general store 
of knowledge. As the observations of which it is the record 
refer entirely to the Foraminifera, it may be well at the outset 
to note what has already been done in connexion with the 
subject. 

In his Catalogue of the Foraminifera of the north-eastern 
portion of the English coast*, Mr. H. B. Brady draws atten- 
tion to the Rhizopoda inhabiting the brackish pools of one or 
two river-estuaries, commenting on the apparent alteration in 
the material of the test in some well-known species as depen- 
dent on their altered external conditions of life. 

The subject was resumed and entered upon at much greater 
length by the same author in a paper which appeared in the 
‘Annals’ for October 1870¢. This memoir is founded on the 
examination of material collected from upwards of thirty 
localities, principally river-estuaries, round Great Britain. 
In the preliminary observations the question of the chemical 
and physical characters of the test is further dwelt upon, and 
the general conclusion drawn that in proportion to the decreased 
salinity of the water the investment of the testaceous Rhizo- 
poda becomes less and less calcareous, till at last in certain 
species, which tolerate this process of dilution better than 
others, the test ceases to be calcareous at all, and consists only of 
a thin, brown, chitinous membrane, which is not dissolved by 
either acids or alkalies. The species in which these phenomena 
were especially noticed were Trochammina macrescens and 
Quinqueloculina fusca, the origin of both of which could be 
traced to well-known marine forms. ‘The sarcode, in like 
manner, was shown often to acquire a green colour in brackish 
specimens, apparently from the formation of chlorophyll. 

* “Catalogue of the Recent Foraminifera of Northumberland and 
Durham,” Nat.-Hist. Trans. North. & Durham (1866), vol. i. p. 86. 

+ “The Ostracoda and Foraminifera of Tidal Rivers,’ by Geo. S. 
Brady, C.M.Z.S., and David Robertson, F.G.S.; with an nee and 
Descriptions of the Foraminifera by Henry B. Brady, F.L.S. (Part IT.) 
Ann. & Mag. Nat. Hist. ser. 4, vol. vi. pp. 278-306, pls. xi. & xii. 
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Out of the forty-four genera constituting the British marine 
fauna, representatives of thirty-two were observed and recorded 
from these gatherings: some types were conspicuous by their 
absence, whilst others, especially the Milioline genera, with 
Truncatulina, Rotalia, Polystomella, and Nonionina, appeared 
to adapt themselves to brackish water perfectly. After tracing 
the relation of the existing brackish-water Foraminiferousfauna 
of the “ Fen area’ with that of the Post-tertiary Fen-clays, 
Mr. Brady proceeds to give a geographical account of the 
stations from which the material had been collected, and also 
of the various species found, concluding a valuable and com- 
prehensive paper with a table showing the genera and species 
found in each locality. 

More recently* Mr. David Robertson, F.G.S., of Glasgow, 
has worked out, with great care and patience, the Foraminifera 
of the Firth of Clyde; and his results yield a list of eighty- 
five species in all. His gatherings were made at no less than 
forty stations, and embrace depths of all degrees from four to 
thirty fathoms. Between these extremes there must be a wide 
range of variation in the conditions of life, depending on the 
depth and on the relative volume of fresh and salt water; and 
fuller particulars on such points would have conferred addi- 
tional interest upon Mr. Robertson’s valuable paper. 

The results proposed to be offered in the following pages 
have been attained from the examination of the Microzoa of 
the estuary of the Dee, the observations having extended over 
a period of about three years—great assistance having been 
given in this by my kind friend Mrs. Shone, who has worked 
most indefatigably, and discovered several species of great 
interest. The list is even a longer one than Mr. Robertson’s, 
comprising no less than one hundred species and varieties, an 
increase of fifteen per cent. in number. Of the thirty-two 
genera included in Mr. Brady’s list, three have not yet been 
observed in the Dee, viz. Glandulina, Vaginulina, and Gau- 
dryina ; but three others have taken their place, and so made 
the number equal, viz. Bigenerina, Spirillina, and Cassidu- 
lina; but the specimens of each are very small and of rare 

. occurrence, 

The estuary of the Dee from Chester down to Burton Point, 
a distance of about 9 miles, has within the past two hundred 
years undergone very considerable changes in outline. Many 
thousands of acres of sand which the tide formerly flowed 
over have been reclaimed ; and this work of reclamation is stil! 

* “Notes on the Ostracoda and Foraminifera of the Firth of Clyde, 
with some Remarks on the Distribution of Mollusca,” by David Robert- 
son, F.G.S., Trans. Geol. Soc. Glasgow, 1874, vol. v. part 1, p. 112. 
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going on; and as the amount of tidal water which reaches 
Chester and Saltney must of necessity be very much lessened by 
reason of the narrowing of the channel through which it flows, 
the character of the fauna of this part of the river will doubt- 
less be greatly altered. An opportunity of verifying this de- 
duction, by comparing the Foraminifera which are very plen- 
tiful in the reclaimed sands with specimens collected fresh from 
the river, has been afforded by some excavations that have 
been going on during the past year; and these comparisons 
show that in the “sands” there is an almost total absence of 
the thin-shelled “ chitinous” forms now so common in the 
river at the same distance from the sea. There can be no 
doubt that the degree of salinity of the water has a marked 
effect upon these lowly organisms; and it is to be regretted 
that a series of careful observations was not made to ascertain 
this at the different points from which collections of Forami- 
nifera have been made. The importance of this was not then 
fully realized ; but it is hoped that the omission will be recti- 
fied during the ensuing summer, when it is proposed that the 
Entomostraca shall be worked out. 

The Dee, with its wide estuary, might reasonably be ex- 
pected to be very rich in Rhizopoda; and such proves to be 
the case, the annexed List showing how very numerous its 
Foraminifera are. Living specimens have as yet been obtained 
only from the lower parts of the river, near to the sea; but 
the richest deposits of dead shells are found near to Chester 
and Saltney, about 18 miles from the sea, where they are 
brought and deposited by the tide. Material for examination 
has been collected from all parts of the river, but more parti- 
cularly from the following :— 

No. 1. Chester (18 miles from the sea; water not perceptibly 
saline, except at high water). A sand bank left bare at low 
water ; sand collected at high- and low-water marks. During 
spring tides very rich. 

No. 2. Saltney (16 miles from the sea; water as in last). 
A sand bank completely covered each tide ; sand collected from 
between the ripple-marks at extreme low water. The richest 
collecting-ground yet found in the whole river. This and 
no. 1 seem to owe their peculiar richness to their position, 
being situated in each case at a bend in the river. Dredgings 
between these points yielded very little. 

No. 3. Queen’s Ferry (11 miles from the sea; water slightly 
brackish). Sand collected from sheltered spots at low-water 
mark ; also dredged. Not very productive. 

No. 4. Connah’s Quay (9 miles from the sea; water de- 
cidedly brackish). Shore-sand from here not very rich, but 
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dredgings yield a considerable number of arenaceous spe- 
cimens. 

No. 5. Burton Marsh (8 miles from the sea ; estuary widen- 
ing rapidly ; water rather salt). The material examined from 
here was scraped from the channels and pools left by the rece- 
ding tide. It contained Foraminifera, but nothing requiring 
special comment. 

No. 6. Parkgate (estuary 2 miles wide; water salt). Sand 
scraped from low-water mark on the shore, also dredged. Not 
very good. 

No. 7. Holywell (estuary 4 miles wide). Collections made 
by scraping and skimming the “ grassy” pools on the muddy 
shore near high-water mark, and also the sandy mud at low- 
watermark, Ina very rich gathering of Rhizopoda made here 
on the 19th of April, 1875, Gromia oviformis and Difflugia 
pyriformis and aculeata were very plentiful; and some very fine 
living specimens of Polystomella striato-punctata then obtained 
were afterwards kept under observation for several days. They 
were for a few days particularly active, and crawled about the 
cells in which they were placed for examination. After two 
or three days, however, the pseudopodia of some became finally — 
retracted, and the sarcode showed a tendency to become granu- 
lated and condensed into an oval mass in the centre of each 
chamber of the shell; the following note, having reference 
to this aggregation of the sarcode, was made at the time :— 
“ . . Twelve chambers of shell visible externally. The 
granular oval contents of chambers nos. 2, 4, and 9 (from the 
aperture) were furnished with cilia, distinctly visible with a 
power of 400 diameters, and swam freely about in the chambers; 
on the contents of the other chambers no cilia were visible, and 
the form assumed by the contracted sarcode was not so definite. 
Colour of sarcode brownish yellow ; moving bodies rather more 
dense, and therefore very slightly darker in colour.” The 
cilia were very plain; and the writer was corroborated in his 
observation by the Rev. J. L. Bedford, F.L.S., who was present 
at the time. 

No. 8. Hilbre Island (estuary 5 miles wide). The material 
_ collected here from among the rocks between the “ Little Eye” 

and ‘“ Middle Island,” at dead low water, and also that from no. 7, 
were very good gatherings, and especially rich in arenaceous 
forms. The difference in the appearance of the shells obtained 
from these ‘salt-water’ localities and of those from nearer 
Chester, where the water is scarcely “ brackish,” was ve 
marked—the specimens from the former having fine well-deve- 
loped shells, while those from the latter sources are generally 
small and delicate, and often destitute of any calcareous matter 
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in the “test,” especially in the representatives of the Milioline 
genera, its place being supplied by the “ chitinous ” or reddish- 
brown horny-looking substance which seems to form the base 
of the shell in all the Mlioline. 

It is interesting to compare the Rhizopodal fauna of these 
two western estuaries, the Clyde and the Dee. Of the total 
number of forms met with, sixty-nine are common to both 
rivers ; seventeen species are found in the Clyde which have 
not been found in the Dee, and, on the other hand, thirty-two 
have been found in the last-mentioned river which do not 
appear in Mr. Robertson’s catalogue, as follows :— 

Foraminifera found in the Firth of | Foraminifera found in the estuary 
Clyde not occurring in the estuary of the Dee not occurring in the 
of the Dee. Firth of Clyde. 

Cornuspira foliacea. Cornuspira inyolvens. 
Triloculina Brongniartii. 

Quinqueloculina Candeina. 
—— pulchella. 

Spiroloculina excavata. 
Lituola nautiloidea. Lituola fusiformis. 
Valvulina austriaca. 
Lagena distoma. Lagena striata, var. gracilis. 

lagenoides. — ornata. 
hexagona. —- lucida. 
Jeffreysii. aspera. 
striato-punctata. 

Nodosaria pyrula. Nodosaria radicula. 
Dentalina pauperata. Dentalina guttifera. 
Vaginulina legumen. 

Marginulina raphanus. 
labra. 

Polymorphina tubulosa. Polymorphina oblonga. 
. Thouini. 

fusiformis. 
—— concava,. 

gibba, var. zequalis. 
Uvigerina angulosa. 
—- pygmea. 
Textularia pygmea. 

difformis. 
agglutinans. 

Verneuilina spinulosa. 
Bulimina aculeata. Bulimina elegantissima. 

Bigenerina digitata. 
Spirillina margaritifera. 

vivipara. 
Cassidulina levigata. 

Tinoporus lucidus. 
Truncatulina refulgens. 
Pulvinulina auricula. 

repanda. 
Polystomella arctica. f 

Nonionina wmbilicatula, 



42 Mr. J. D. Siddall on the 

Of the Foraminifera in the Dee catalogue, three forms are 
new to the British fauna, and deserve a moment’s notice; and 
attention may just be called to the fact of the appearance of 
Verneuilina spinulosa, which is an interesting confirmation of 
its previous record by Mr. Brady. 

Cornuspira involvens, Reuss. 
Operculina involvens, Reuss, 1849, Denkschr. Akad. Wien, vol. i. p. 370, 

pl. xlv. fig. 20. 
Cornuspira involvens, Jones, Parker, and Brady, 1865, Monog. Crag 
Foram. p. 3, pl. ili. figs. 52-54. 

Messrs. Jones, Parker, and Brady (loc. cit.) admit Professor 
Reuss’s name for the thicker Cornuspire with rounded tube, 
as distinct from the outspread flattened contour of C. foliacea. 
Probably the real zoological significance of the character is not 
great; but it seems quite worth recognizing. 

Lagena aspera, Reuss. 
Lagena aspera, Reuss, 1861, Sitzungshb. d. k. Akad. Wiss. Wien, vol. xl. 

p. 305, pl. i. fig. 5. 

A rare species, with superficial rugosity caused by small, 
short, blunt spines. Well figured by Professor Reuss from 
fossil Tertiary specimens, but not figured in any English 
work. 

Polymorphina Thouini, D’Orbigny. 
Polymorphina Thouini, D’Orbigny, 1826, Ann. Sci. Nat. vol. vii. p. 265. 

no. 8, Modéle no. 23; Brady, Parker, and Jones, 1870, Trans. Linn. 
Soc. Lond. vol. xxvii. p. 232, pl. xl. fig. 17. 

An interesting and exceedingly well-marked variety, of 
which one very beautiful specimen was obtained. It has an 
attenuated subcylindrical contour, with long, upright, com- 
pactly fitting segments. 

Great interest was constantly manifested in the prosecution 
of these researches by the late Rev. Canon Kingsley, the 
founder and President of our Chester Society of Natural 
Science. Those whose privilege it was to know him will 
best appreciate the weight and value of his encouragement in 
such a work. 

In conclusion, it remains only to state that all doubtful forms, 
and in fact the whole series of mountings, have with charac- 
teristic kindness been carefully examined by Mr. H. B. Brady, 
F.R.S., whose revision is an assurance of uniformity of nomen- 
clature with previously published researches on the same 
subject, a matter of some importance in so variable a group 
of organisms. 

—_——_~ =” — wr 
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VII.— Descriptions of new Genera and Species of New- 
Zealand Coleoptera.—Part II. 
F.L.S. &e. 

ScaPHIDIID&. 
Scaphisoma tenellum. 

CucusID2. 
Dendrophagus capito. 

ELATERIDZ. 

Amychus, n. g. 
—— Candezel. 
Limonius collaris. 

CLERID2. 
Phymatophea, n. g. 

electa. 
Eumede, n. g. 

eeraria. 
Eleale opiloides. 

TENEBRIONIDZ. 

Ectomida, n. g. 
lacerata. 

Adelium bullatum. 

PyTHONIDS. 

Salpingus bilunatus. 

CEDEMERID. 

Sessinia pauperata. 

MorDELLIDZ. 

Mordella funerea. 
—— detracta. 

By Francis P. Pascoe, 

CURCULIONID. 

Irenimus, n. g. 
parilis. 

Lyperobius, n. g. 
— Huttoni. 
Peedaretus, n. g. 

hispidus. 
Erirhinus acalyptoides. 
Aneuma, n. g. 

fulvipes. 
Stephanorhynchus purus. 

brevipennis. 
Hoplocneme punctatissima. 
Pactola, n. g. 

variabilis. 
Idotasia egena. 

ANTHRIBID2. 

Areocerus pardalis. 

CERAMBYCIDZ. 

Ochrocydus, n. g. 
Huttoni. 

LAMIID Z. 

Agapanthida scutellaris. 

EROTYLIDZ. 
Triplax Brounii. 

Scaphisoma tenellum. 

S. nitidum, nigrum, pygidio pedibusque piceis; antennis pallidis, 
articulis quinque ultimis, basi apiceque exceptis, fuscis; capite 
prothoraceque impunctatis, hoe lobo scutellari scutellum obte- 
gente; elytris impunctatis, stria suturali distincta; pygidio conico; 
corpore infra nigro ; abdomine segmentis sex. 

Hab, Auckland (Tairoa). 

Long. 12 lin. 

Longer than our S. Bolet/, and the elytra, except in the 
sutural stria, impunctate ; in my specimen the eighth joint of 
the antennz is much narrower than the seventh or following 
joints. This character is found in other members of the 
genus, but it does not seem to be invariable even in the same 
species. 
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Dendrophagus capitto. 
D. parallelus, depressus, fulvus, parcim pilosus; capite prothoraci 

latitudine sequali, inter oculos plicato-rugoso ; antennis corpori 
longitudine tere eequalibus, articulis secundo tertioque simul quarto 
paullo brevioribus, prothorace antice utrinque tuberculato pro- 
ducto, lateribus dentibus tribus parvis instructis ; elytris pallidi- 
oribus, confertim fortiter lineatim punctatis, plagis fuscis obscuris 
notatis; pedibus pallidis, tarsis anticis articulo basali cordato- 
ampliatis, secundo minore, tarsis intermediis et posticis elongatis, 
linearibus. Long. 23-3 lin. 

Hab, Otago; Lake Guyon. 

Dendrophagus brevicornis,Wh., is a Cryptamorpha, a genus 
first discovered in Madeira by Mr. Wollaston (Ins. Mad. p. 156). 
D. suturalis and D. umbrinus, also from New Zealand, and 
each represented by a single specimen in bad condition in the 
British Museum, appear to me to be scarcely more than varie- 
ties. A species of the nearly allied genus Prostomis from 
New Zealand was sent to me many years ago by the late Dr. 
Howitt; but, excepting its larger size, I am unable to separate 
it from the European P. mandibularis. 

AMYCHUS. 
Caput parvum, inter oculos planatum. Antenne breves, articulo 

primo valido, secundo quam tertio paulo breviore, ceteris, ultimo 
elliptico excepto, triangularibus, quam secundo haud longioribus. 
Sulci pectorales obsoleti. Characteres alii fere ut in Lacone. 

The habit of the species described below is unmistakably 
that of Lacon ; but it has only a very slight trace of the lateral 
prosternal groove destined for the reception of the antenna in 
repose. It was discovered in the Chatham Islands by Mr. 
Travers. I have dedicated it to Dr. Candéze, who has so 
elaborately monographed the insects of the family. 

Amychus Candezet. 
A, validus, modice convexus, fusco-tomentosus, pilis aurulentis parce 

adspersus ; antennis fuscis, extus magis pubescentibus ; protho- 
race amplo, subtransverso, basi fortiter trisinuato, angulis posticis 
productis; scutello scutiformi; elytris striatis, lateribus valde 
rotundatis, griseo subfasciatis vel plagiatis, punctis nitidis adsper- 
sis; corpore infra indumento fusco, verisimiliter sepe detrito, 
induto. Long. 7-9 lin. 

Hab. Pitt’s Island. 

Limonius collars. 

I. gracilis, nitide fuscus, prothorace pedibusque fulvescentibus ; 
antennis luteis, corporis dimidia longitudine, articulis secundo 

Ann. & Mag. N. Hist, Ser. 4, Vol. xvii. 4 
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tertioque breviusculis, ceteris longiusculis, serratis ; capite pro- 
thoraceque sat vage punctatis; elytris elongato-cuneiformibus, 
striato-punctatis ; meso- metathoraceque nitide fuscis. 

Hab. Auckland. 
An elegant species, not agreeing well with Limonius, and 

probably belonging to a new genus. 

PHYMATOPH ZA. 

Caput antice modice productum. Oculi reniformes, transversi. 
Antenne articulo basali elongato, valido, tertio ad octavum gradatim 
brevioribus ; clava magna, laxe triarticulata, articulis duobus 
basalibus triangularibus, ultimo rotundato. Palpi articulo ultimo 
triangulari. Prothorax utrinque tuberculato-productus. Elytra 
supra inequalia, basi prothoracis duplo latiora. Pedes modice 
elongati; femora fusiformia, anteriora crassiora; tarsi articulo 
basali obtecto; wnguiculi basi dente instruct. 

There is nothing in the sterna or abdomen different from 
Scrobiger, Spin., near which this genus may be placed. Its 
distinctive peculiarity is the large, loosely three-jointed club ; 
but there is much to remind us of the West-African genus 
Erymanthus. 

Phymatopheea electa. 

P. modice elongata, fusca, subnitida, plagis succineis ornata, pilis 
concoloribus adspersa; capite inter oculos nudo, bituberculato ; 
prothorace antice tuberculis duobus succineis instructo ; elytris 
ineequaliter rude impresso-punctatis, humeris tuberculisque suc- 
cineis sex, scil. duobus subbasalibus, duobus ante medium, duobus 
sub apice positis, pone medium fascia obliqua elevata notatis ; 
pedibus fusco variegatis; corpore infra nitide fusco. Long. 4— 
42 lin. 

Hab. Auckland. 
EUMEDE. 

Caput antice brevissimum. Oculi magni, leviter emarginati, tenuiter 
granulati. Antenne breviuscule, 11-articulate, articulis tribus 
ultimis clavam formantibus. Palpi maxillares articulo ultimo 
ovoideo, labiales securiformi. Prothorax capite angustior, basi 
modice latus. Hlytra oblonga. Pedes graciles; tarsi articulo 
primo brevissimo. 

The only exponent of this genus has somewhat the habit of 
Lemidia, from which it differs, enter alia, in its emarginate 
eye; while Awlicus, to which it slightly approximates, has all 
the palpi securiform. 

Humede ceraria. 
E. fusco-eenea, nitida, antennis, palpis pedibusque, femoribus excep- 

tis, testaceis, pilis yolitantibus aliisque albis subadpressis vestita ; 

oe 
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antennis prothorace vix longioribus, articulis duobus basalibus 
validis, secundo dimidio breviore ; prothorace paulo longiore quam 
latiore, lateribus rotundatis ; elytris postice paulo gradatim lati- 
oribus. Long. 23 lin. 

Hab. Christchurch. 

Eleale opiloiaes. 
£. elongata, seneo-fusca, fulvo-varia, vage breviter pilosa; antennis 

modice elongatis, clava laxe articulata; capite prothoraceque con- 
fertim punctatis, hoc capite angustiore, basi angusto, in medio 
fulvo ; scutello cordiformi ; elytris fortiter punctatis, apicem versus 

. paulo gradatim latioribus, fasciis duabus apiceque fulvis notatis ; 
pedibus fulvis. Long. 22 lin. 

Hab. Christchurch, Auckland. 

Not unlike a small individual of Opclus mollis. The genus 
is somewhat doubtful. 

Ecromip. 
Characteres generici fere ut in Pristodero, sed tarsis tibiisque aliis, 

scil, articulis duobus basalibus conjunctis triangulum breyiuscu- 
lum formantibus, tertio parvo, angusto; tibiis extus compressis, 
margine exteriore denticulatis. 

Dermestes scaber, Fab.*, is congeneric with Pristoderus ant- 
arcticus, White; Erichson’s Ulonotus is probably founded on 
one of these two (he does not describe any species) ; Lacor- 
daire, indeed, suggested the identity of these genera. In 
Pristoderus the tarsi are simply linear, and the tibie filiform, 
not denticulate externally. ‘The species here described is re- 
markable on account of the dilatation, deeply divided into 
lobes, of the sides of the prothorax ; the insect varies in colour 
from uniform yellowish testaceous to brownish or with brown- 
ish patches. 

Ectomida lacerata. 

E. oblonga, depressa, subtestacea, aliquando infuscata vel fusco 
variegata, subtiliter tomentosa ; capite tuberculis parvis instructo ; 
antennis articulis duobus basalibus crassis, tertio ad octavum grada- 
datim brevioribus, clava fusca, articulis duobus basalibus valde 

* “Nova Hollandia”’ is given as the habitat ; but the type in the British 
Museum is the only individual I have seen. Dermestes limbatus, Fab. 
(Ent. Syst. i. p: 234) is either my Phycosecis discoidea or P. atomaria (ante, 
vol, xvi. pp. 213, 214). Lincline to the former ; but Mr. C. O. Waterhouse, 
who has carefully compared them, thinks it is the latter; the two speci- 
mens in the British Museum are barely recognizable. Fabricius must 
have been labouring under difficulties when, in describing these two 
species from the Banksian collection, he referred them to Dermestes, with 
which, it is almost needless to say, they have no affinity. 

4* 
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transyersis, ultimo rotundato ; prothorace rugoso, lateribus folia- 
ceis, trilobis, lobo anteriore tripartito, lobis duobus posticis multo 
minoribus; scutello parvo; elytris striato-punctatis, seriatim 
tuberculatis, tuberculis interioribus quatuor, quorum tribus majo- 
ribus, marginibus externis serratis, apicibus divergentibus. Long. 
13-2 lin. 

Hab. Auckland (Tairoa). 

Adelium bullatum. 

A, nitide nigrum, vel subnigrum ; capite prothoraceque subtiliter 
punctatis, hoc transverso, in medio leviter canaliculato, lateribus 
rotundato, basi sat lato, angulis posticis subacutis ; scutello parva, 
transverso; elytris elongato-cordatis, leviter irregulariter puncta- 
tis, spatiis inter puncta levibus ovatis, plurimis oblongis vel line- 
aribus ; pedibus levigatis, nitidis; corpore infra nitido, abdomine 
reticulato-punctulato. Long. 7 lin. 

Hab. Otago. 

Adelium is a common Australian genus; but it has not 
previously been found in New Zealand. This species may be 
placed after A. proxitmum, although it is not closely allied. 
The sculpture of the elytra is very distinctive (lines of fine 
punctures embracing oval, oblong, and a few linear spaces, all 
of a very irregular character). Sezrotrana, to which A. prowt- 
mum was referred, should, I think, be united to Adelium, 
its principal character (the ‘‘ contiguity” of the prothorax to 
the elytra) being in some species rather difficult to determine, 
although Lacordaire lays great stress on it. Amarosoma, 
Redt., is the same as my Phelonets (Journ. of Entom. vol. ii. 
p. 483) ; his species, A. s¢mulans, is or was known to Austra- 
lian entomologists as Adeliwm harpaloides, White ; but White’s 
species is much less convex, with more parallel sides, and 
larger. The two species should therefore stand as P. harpa- 
loides, Wh., and P. sémulans, Redt. 

Salpingus bilunatus. 

S, fuscus, subnitidus; antennis articulis quatuor ultimis perfoliatis, 
fuscis ; capite prothoraceque fortiter punctatis, hoc utrinque ro- 
tundato, basin versus multo angustiore ; scutello transverso; elytris 
confertim striato-punctatis, macula magna semilunari, ad suturam 
contigua, ornatis; corpore infra pedibusque fulvescentibus, vel 
aliquando infuscatis. Long. 1-13 lin. 

Hab. Auckland. 

This species has quite the outline of our S. @reus; but it is 
scarcely half the length (7. e. eight times less in bulk), and well 
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marked by the large semilunar patch on the elytra extending 
from the shoulder to near the apex and meeting its fellow at 
the suture. 

Sessinia pauperata. 
S. testacea, parce pubescens; antennis articulo tertio quam quarto 

paulo breviore ; capite prothoraceque subtiliter et confertim punc- 
tatis; scutello majusculo, transverso; elytris brevibus, subpunctato- 
striatis, interstitiis alternis multo latioribus. Long. 4 lin. 

Hab. Christchurch. 

This very distinct species may at once be known by its 
short elytra. The genus Sesstnta was published by me in 
January 1863 (Journ. of Entom. i. p. 45, note). Ananca, 
Fairm. et Germ. (Ann. Soc. Ent. de Fr. 4° sér. iii. p. 267, 
1863), must have been published some months later, as a 
subsequent paper (p. 293) was read at the “séance” of the 
10th June in the same year. Dryops lineata, Fab. (Ent. 
Syst. i. pt. 2, p. 76), and Dryops strigipennis, Wh. (Ereb. 
and Terror, p. 12), belong to Sessinia. The genus is differ- 
entiated from Nacerdes by its two-spurred tibie. Selenopalpus 
chalybeus and subviridis are probably only varieties of S. cya- 
neus, Fab. (Dryops). 

Mordella funerea. 

M. nigra, subtilissime squamulosa, elytris in medio maculis duabus 
fasciaque flexuosa postica, ad suturam interrupta, albo-pubescenti- 
bus, sed in certa luce evyanescentibus ; antennis, articulis quatuor 
basalibus exceptis, serratis; capitis fronte subtilissime punctata ; 
tibiis fere ecalcaratis; tarsis quatuor anterioribus breviusculis ; 
aculeo paulo recurvo; corpore infra nitide nigro. Long. 7 lin. 

Hab. Waikato. 

About the size and general appearance of the Australian 
M. 10-maculata, Fab., but, inter alia, minutely scaly, except 
the white spots and band, not pubescent, and the tibial spurs 
nearly obsolete. 

Mordella detracta. 

M. nigra, pube, in certa luce grisea, subtiliter vestita; elytris fascia 
flexuosa ante medium maculisque duabus posticis albis ornatis ; 
antennis minus serratis ; capite antice valde convyexo; tarsis qua- 
tuor anterioribus valde elongatis ; aculeo recto, breviusculo ; cor- 
pore infra griseo-sericante. Long. 4 lin. 

Hab. Waikato. 

About the size and general appearance of ow J/. fasciata, 
but the elytra narrowing much more posteriorly and differently 
marked. 
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IRENIMUS. 
Rostrum parum elongatum, modice robustum, versus apicem mani- 

feste crassius, apice triangulariter emarginato; scrobes breves, 
apicales. Antenne graciles; scapus prothoracem attingens; funt- 
culus articulo primo vix incrassato; clava distineta. Ocwli sub- 
tenuiter granulati. Prothoraw subcylindricus, basi rotundatus, 
lobis ocularibus parum prominulis. lytra elongato-cordata, basi 
prothorace maniteste latiora, humeris obliquis. Femora crassa ; 
tibie flexuosee, postice corbellis subcavernosis. Abdomen seg- 
mentis duobus basalibus ampliatis. Corpus squamosum. 

Allied to the Australian genus Perperus, differmg princi- 
pally in the base of the elytra exceeding the width of the pro- 
thorax at the base. This is a character on which Lacordaire 
lays great stress; but im many genera it really seems to be 
only of specific importance. 

Trenimus parilis. 

I, oblongus, niger, squamis obscure cervinis omnino dense tectus, se- 
tulisque nigris adspersus; rostro capite duplo longiore, antice 
carinato ; antennis ferrugineis; scapo squamoso; funiculo arti- 
culis tribus basalibus sensim brevioribus, ceteris obconicis ; pro- 
thorace parum longiore quam latiore, lateribus rotundatis, pone 
medium subparallelis ; scutello inviso ; elytris seriatim punctatis, 
interstitiis vix convexis, tibiis subbisinuatis, apice subacuminatis. 
Long. 33 lin. 

Hab. Christchurch. 

LYPEROBIUS. 
Molyti affinis. Rostrum validum, rotundum; mandibule lamelli- 

formes; scrobes oblique, oculos yix attingentes; clava distincta. 
Prothorax lobis ocularibus paulo prominulis. Hlytra ovalia. 
Femora incrassata; tibie apice haud laminate. Abdomen seg- 
mento secundo quam tertio paulo longiore. 

With nearly all the characters of the European Molytes, this 
genus is principally distinguished by the tibie being without 
that peculiar external prolongation of the lamina which nor- 
mally forms the floor of the hollow (corbel) above which the 
tarsus is inserted, and also by the club of the antenne being 
distinctly marked off from the funicle. The fine species con- 
stituting the only exponent of the genus at present has been 
recently discovered by Capt. Hutton at Tarndale, near the 
head of the river Wairau, in the Nelson province. “It lives 
on the spear-grass (Aciphylla Colensonis), and sucks its tur- 
entiny juices. The plant only grows on the mountains from 

2000 to 5500 feet elevation.” ‘The insect is entirely black ; 
but some of the specimens are sprinkled with a few fine straw- 
coloured hairs. 
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Lyperobius Huttoni. 
L. ovalis, niger, nitidus; capite antice convexo; rostro tenuiter 

punctato, basi fovea profunda impresso; oculis valde angustis ; 
antennis piceis ; scapo apice sensim incrassato; funiculo articulis 
duobus basalibus sequalibus, reliquis submoniliformibus ; clava 
breviter ovata, tomentosa; prothorace inequaliter convexo, leviter 
vage punctato; elytris striato-punctatis, punctis approximatis, 
interstitiis planatis, tertio quintoque multo latioribus; corpore 
infra nitido, subtiliter punctato ; pedibus tenuiter vage setulosis. 
Long. 9-11 lin. 

Hab. Tarndale. 
PA#DARETUS. 

Caput parvum ; rostrum modice elongatum, apicem versus crassius ; 
scrobes premedianz, oblique, ante medium oculorum desinentes. 
Oculi ovales, grosse granulati. Scapus oculum vix attingens ; fu- 
niculus 7-articulatus, articulo primo magno, ceteris transversis. 
Prothorax amplus, utrinque rotundatus, basi leviter bisinuatus. 
Scutellum invisum. Llytra breviter cylindrica, basi prothoracis 
latiora. Cove antice haud contigue; femora mutica; | tibie 
cylindric, unco valido armatie; tarsi breves; unguiculi liberi. 
Propectus haud excavatum. Abdomen segmentis duobus basalibus 
ampliatis, 

I can only compare this genus to the Australian Psaldus, 
from which it is at once differentiated, ¢nter alia, by its normal 
scrobes and propectus (the latter without the slightest trace of 
acanal). Syagrius has a different rostrum and the tibiz not 
armed with a hook. 

Pedaretus hispidus. 

P. breviter cylindricus, fuscus, squamulis erectis piiformibus, rostro 
incluso, vestitus; antennis nitide subferrugineis, clava ovata ; 
prothorace latitudine longitudini quali, lateribus valde rotundatis, 
supra confertim fortiter punctato; elytris fortiter striatis, striis 
punctis remotis impressis; corpore infra fortiter punctato; tarsis 
fulvis. Long. 13 lin. 

Hab. Auckland. 

Erirhinus acalyptoides. 
£. ovatus, fulvus, parce sericeo-pilosus, prothorace fusco ; rostro 

gracili, prothoraci longitudine equali, modice arcuato, basi striato ; 
antennis fere in medio rostri insertis, clava majuscula, fusca ; 
prothorace transverso, utrinque valde rotundato, sat vage punc- 
tato; scutello rotundato; elytris prothorace multo latioribus, 
striato-punctatis, apice rotundatis ; pedibus fulvis; corpore infra 
infuscato. Long. 12 lin. 

Hab. Otago. 

I can see nothing to differentiate this pretty little species 
generically from EHrirhinus. It is very similar in appearance 
to our Acalyptus Carpint. 
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ANEUMA. 

Rostrum cylindricum, tenue, arcuatum; scrobes antemediane, 
laterales. Scapus oculum attingens; funiculus articulo primo 
elongato, crasso ; clava distincta. Oculi rotundati, fortiter gra- 
nulati. Prothorax transversus, basi truncatus, lobis ocularibus 
nullis. /ytra elongato-cordata, prothorace multo latiora. Pec- 
tus antice emarginato-canaliculatum. Cove antice contigue, 
intermedi modice approximate ; femora incrassata, infra dente 
minuto instructa; ¢tbie breviuscule, recte; tarse normales. 
Abdomen segmento secundo haud ampliato, duobus sequentibus 
conjunctim longiore. Corpus pilosum. 

In this genus the head is deeply inserted into the prothorax, 
and, although it is much bent inwards, the rostrum is not re- 
ceived in the pectoral canal, the latter being bounded behind 
by the anterior coxe. The presence of this canal prevents the 
genus being associated with Hrirhinus, to which otherwise it 
might have been referred. 

Aneuma fulvipes. 

A. ovalis, supra subtestacea, nigrescenti-nebulosa, pilis griseis sat 
sparse vestita ; rostro prothorace breviore, basi lineis elevatis in- 
structo; antennis subtestaceis, apicem versus infuscatis ; funiculo 
articulis secundo, tertio quartoque gradatim brevioribus, tribus 
ultimis transyersis ; prothorace utrinque rotundato, leviter punc- 
tuluto; elytris confertim striato-punctatis, interstitiis convexis ; 
corpore infra piceo-testaceo ; pedibus fulvescentibus, sparse pilosis. 
Long. 13 lin. ; 

Hab. Christchurch. 

Stephanorhynchus purus. 

S. fere omnino griseo squamulosus; rostro vix compresso, antice haud 
cristato, fronte super oculos leviter bituberculata, tuberculis haud 
setosis ; clava antennarum elongato-ovata, tomentosa, arcte arti- 
culata; prothorace nonnihil subquadrato, sed antice subito con- 
stricto, supra vix tuberculato; scutello parvo, transverso; elytris 
elongato-subcordatis, sipra subplanatis, leviter tuberculatis, stri- 
atis, interstitiis alternis elevatis, lateribus subito deflexis, apicibus 
divergentibus ; femoribus posticis dente minus prominente ; ab- 
domine segmentis tribus ultimis esquamosis, infuscatis; tarsis 
articulo penultimo nigro. Long. 33 lin. 

Hab. Pitt’s Island. 

In 8. attelaboides, Fab., the only species hitherto described, 
the upper surface is very irregular, the rostrum with a sharply 
raised longitudinal crest, the prothorax conical, &c. It varies 
in colour, being sometimes uniformly grey, as in the species 
before us; but its normal state is well represented in Mr. 
White’s figure (Ereb. and Terror, tab. 3. fig. 11). 

> ee 
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Stephanorhynchus brevipennis. 

S. squamulis filiformibus brevibus fere omnino tectus ; rostro capite 
paulo longiore, antice gibboso, fronte super oculos leviter bituber- 
culata, tuberculis haud setosis ; occipite longitudinaliter excayato ; 
clava antennarum elongato-oyata, arcte articulata; prothorace 
capite minore, conico, pone apicem strangulato; elytris brevibus, 
leviter striatis, singulis quadrituberculatis, tuberculo juxta suturam 
pone medium majore, vel cristam triangularem formante, apicibus 
rotundatis ; tibiis fulvis, posticis valde curvatis. Long. 22 lin. 

Hab. Christchurch. 

Well differentiated, cnter alia, by its short elytra, rounded 
at the apices. 

Hoplocneme punctatissima. 

H. nigra, vel purpureo-nigra, vix nitida, femoribus apice, tibiis tar- 
sisque subferrugineis, supra confertim punctata; capite inter 
oculos haud excavato, collo valde constricto; clava antennarum 
majuscula ; prothorace subcylindrico, angulis anticis rotundatis ; 
scutello parvo ; elytris sat ampliatis, haud striatis. Long. 13 lin. 

Hab. Otago. 

Smaller than H. Hooker’, Wh., from which it may be at 
once known by the irregularly crowded punctures on the elytra 
without any trace of striz, instead of being in regular lines, 
Mr. White refers Hoplocneme to the neighbourhood of Orches- 
tes, with which it has nothing to do; it is one of the Erirhi- 
nine, and allied to the same writer’s Stephanorhynchus. The 
funicle in Hoplocneme is six-jointed, and the club is four- 
jointed. 

PAcTOLA. 

Rostrum capite brevius, cylindricum ; scrobes oblique, infra oculos 
desinentes. Antenne subterminales ; scapus elongatus, pone ocu- 
los superans; funiculus 7-articulatus, articulo primo majusculo, 
quatuor ultimis transversis ; clava magna, ovata, concreta. Oculi 
prominuli, laterales, rotundati, grosse granulati. Prothorax an- 
gustus. lytra ampliata, supra irregularia, humeris callosis. 
Pedes quatuor anteriores mediocres, femoribus simplicibus, tibiis 
subrectis ; pedes posteriores majores, femoribus fortiter clavatis, 
infra dente magno armatis, tibiis arcuatis, hand compressis, om- 
nibus apice muticis ; tarsis articulo tertio late bilobo ; unguiculi 
subdentati ; cove antice contiguex, intermedi et postice late dis- 
tantes. Abdomen segmentis duobus basalibus valde ampliatis. 

It is with some doubt that I refer this genus to the Erirhi- 
nine. In the form of the hind legs it approaches the two 
preceding genera; but the head, not constricted behind to 
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form a neck, would seem to indicate a different type. 
Ixalma, another anomalous genus, with somewhat similar 
legs, but having a free pygidium, I refer to the neighbourhood 
of Tachygonus. M. Roelofs (Ann. Soc. Ent. Belg. xvii. 
p- 126) places his genus Celia*, apparently identical with 
Izalma, among the “ EKugnomides,” ¢. e. with the Erirhinine. 
These are all isolated forms; but I think the pygidium offers 
a more important character than the separation or the conti- 
guity of the anterior cox. The species described below 
differs considerably in coloration, some individuals being of an 
almost uniform dark brown, others pale brown on the disk of 
the elytra; some have the elytron prettily variegated—a cen- 
tral dark triangular spot with a light semicircular line behind, 
and other variations. 

Pactola variabilis. 

P. oblonga, fusco- vel brunneo-squamosa, aliquando variegata; an- 
tennis fulvis, apicem versus infuscatis ; prothorace subcylindrico, 
in medio bituberculato ; elytris basi prothorace fere triplo latio- 
ribus, supra tuberculatis, antice subdepressis, late striato-punc- 
tatis ; corpore infra sparse punctato. Long. 12 lin. 

Hab. Auckland. 

Idotasia egena. 

I, elliptica, nitide nigra; rostro pone basin fortiter arcuato, dimidio 
basali antice punctis magnis oblongis approximatis impresso; 
oculis grosse granulatis; antennis fulvo-ferrugineis ; clava ob- 
longo-ovata ; prothorace sat vage punctato; elytris vage leviter 
punctulatis ; pedibus piceis. Long. 12 lin. 

Hab. Waikato. 

This species is more nearly allied to the Batchian J. scapht- 
oides than to either of the Australian members of the genus; 
it is, however, broader and less convex, the posterior portion 
of the elytra less attenuated, the intervals of the punctures on 
the rostrum less decidedly elevated or cariniform, &c. Idotasia 
now contains nine species—five from New Guinea and the 
neighbouring islands, two from Queensland, one from New 
Caledonia, and the above. They are very homogeneous, ex- 
cept the one from New Caledonia, but are differentiated by 
well-marked characters. 

Areocerus pardalis. 

A, dense pubescens, fuscus, albido maculatus ; antennis breviusculis, 
nitide fulvis, articulis tertio ad quartum paulo elongatis; clava 

* Ceha has long been used for a genus of Carabide. 
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infuscata, articulis perfoliatis, duobus basalibus valde transversis, 
ultimo rotundato; prothorace transverso, basi quam apice fere 
duplo latiore ; scutello minuto; elytris oblique striato-punctatis, 
humeris paulo callosis ; pedibus pallidis, tibiis apicem versus leviter 
incrassatis, tarsis articulo basali modice elongato. Long. 14 lin. 

Hab, Auckland. 

Probably introduced, as this species has also been found in 
Ceylon; but it has not, I think, been described. It is like 
A. Coffee, but smaller, with shorter antenne, the club stouter 
and more compact, the tarsi not nearly so long, &c. 

OcHROCYDUS. 

Caput breve. Oculi permagni, subtenuiter granulati; epistoma di- 
stincta ; labrum parvum ; /abiwm membranaceum, bifidum ; maa- 
ille lobo interiore triangulari. Palpi elongati, omnes fere eequales. 
Antenne (¢) corpore longiores, 12-articulate, articulo basali 
mediocri, obconico, tertio paulo breviore, ceteris (ultimo excepto 
breviusculo) parum longioribus, subsequalibus, unilateraliter dila- 
tatis; ( 2 )corpore breviores, 11-articulate. Prothorax transversus, 
depressus, muticus. Llytra prothorace latiora, elongata, subparal- 
lela. Pedes tenuati, elongati; femora linearia; tric, postice 
flexuosee exceptie, recta, apice bispinose; coae antice transverse. 
Prosternum elevatum, postice rotundatum. Abdomen molle, 
levigatum. 

The only exponent of this genus retains the name of Apha- 
nasium australe, Boisd., in the British Museum*, and as such 
was referred by Mr. White to the Prionide. It is probable 
that Lacordaire, had he known it, would have placed it in his 
‘© Monodesmides.”” I do so now with some hesitation in con- 
sequence of the absence of the lateral ridges separating the 
pronotum from the sides of the prothorax, and the presence of 
the inner maxillary lobe. 

Ochrocydus Huttont. 

A. fulvescens, elytris nitide testaceis; capite prothoraceque sat 
sparsim, pectore dense, villosis; prothorace angulo antico rotun- 
dato, lateribus subparallelis; elytris sat confertim punctatis, 
apicibus ad suturam spinosis; pedibus tenuiter pilosis; tarsis 
intermediis et posticis articulo primo quam secundo longiore ; 
segmento ultimo abdominis in feemina solum detecto. Long. ( d) 
12 lin., ( 2 ) 16 lin. 

Hab. Waikato; Wellington. 

* It was this that led me to describe the true Aphanasium australe as 
a new species under the name of Solimnia sublineata, a mistake which I 
afterwards corrected (Journ. Linn. Soe. ix. p. 134). 
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Agapanthida scutellaris. 

A, oblonga, depressa, rufo-castanea, antennis pedibusque dilutiori- 
’ bus, supra confertim punctata, griseo variegata ; scutello nigro, 

subscutiformi, in medio excavato ; elytris apice paulo dehiscenti- 
bus, sutura canaliculata. Long. 4 lin. 

Hab. Waikato. 

Judging from Mr. White’s- figure of A. pulchella (‘ Voyage 
of the Erebus and Terror,’ Entom. tab. 4. fig. 10), this species 
differs, it might be thought almost generically, in its shorter 
and much thicker femora. ‘The derm in my unique example 
(apparently a female) seems to be covered with a membranous 
sort of integument, peeling off in patches; but, from the 
regularity on both sides, the variegation does not seem to be 
due solely to that cause. The slight intervals between the 
punctures on the elytra have a granulated appearance. Aga- 
panthida differs from Phlyctenodes in its finely faceted eyes, 
an exceptional character in its own and allied groups. 

Triplax Broun. 

T. obovata, fusco-castanea, nitida, antennis pedibusque ferru- 
gineis, illis articulo ultimo apice obliquo, palpis maxillaribus 
articulo ultimo valde transverso ; capite prothoraceque subtiliter, 
elytris fere obsolete punctatis; tibiis modice triangularibus ; 
prosterno postice paulo bilobo. Long. 1? lin. 

Hab. Auckland. 

Rather narrower than 7. enea, and the elytra more cuneate. 
The nearly allied Australian genus Thallis, Er., has filiform 
palpi. I have named this interesting species after Captain 
Broun, whose numerous discoveries are adding so much to our 
knowledge of the insect-fauna of New Zealand. 

VIII.— Contributions to the Study of the chief Generic 
Types of the Paleozoic Corals. By JAMES THOMSON, 
F.G.8., and H. Atiteyne Nicnorson, M.D., D.Sc., 

_ F.R.S.E., Professor of Natural History in the University 
of St. Andrews. 

[Continued from vol. xvi. p. 429.] 

[Plates VI. & VII.] 

Genus CYATHOPHYLLUM. 
Cyathophyllum, Goldfuss (in parte), Petref. Germ. vol. i. p. 54, 1826. 

Gen. char. Corallum simple or compound, with a well- 
developed epitheca. ‘T'abule not complete, but well developed 
and occupying a central area, which is surrounded by a more 

as 
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or less extensive zone of vesicular tissue, composed of nume- 
rous rows of minute cells. Septa with their sides and edges 
smooth, always symmetrically developed and regularly ar- 
ranged. No true columella is present; but the septa usually 
extend to the centre of the visceral chamber, where they par- 
tially coalesce or are twisted together, so as to form a small 
spurious columella projecting into the bottom of the calice. 

The form of the corallum differs very much in different 
species of Cyathophyllum. In the simple forms the corallum 
is more or less of a conical or cylindro-conical figure, usually 
more or less bent or curved towards the base, and often with 
well-marked accretion-ridges. Good examples of these are to 
be found in C. angustum, Lonsd., C. Murchisont, E. & T., 
C. Stutchburyi, EK. & H., C. Remeri, HK. & H., C. ceratites, 
Goldf., and C. obtortum, E. & H. The compound forms of 
Cyathophyllum assume very different aspects according to their 
mode of growth. Some, such as C. articulatum, Wahl., and 
C. cespitosum, Goldf., form fasciculate masses, in which the 
corallites are long and cylindrical, and remain distinct from 
one another. Others, such as C. truncatum, Linn., and 
C. paracida, M‘Coy (Pl. VII. fig. 7), exhibit the purest form 
of compound calicular gemmation, and form inverted pyra- 
midal masses, the bases of which are formed by the parent 
corallite. Others, again, such as C. hexagonum, Goldf., C. bolo- 
niense, Blainv., C. Sedgwickit, E. & H., and C. regium, Phill. 
(Pl. VII. fig. 9), constitute astreeiform masses, in which the 
corallites are generally firmly united laterally, and assume a 
polygonal form from mutual pressure. Finally, one species at 
any rate, viz. OC. helianthoides, Goldf., appears to have been 
sometimes simple and sometimes compound. In the compound 
Cyathophylla calicine gemmation is the predominant mode of 
increase, though lateral gemmation obtains in some. 

As regards their internal structure, the corals which are 
referable to the genus Cyathophyllum appear to be marked out 
with sufficient distinctness. The epitheca is generally thin, 
but well developed, and marked with fine concentric strie and 
more or less conspicuous annulations of growth. Very often 
there are vertical lines or ridges corresponding with the septa 
within ; and these are very conspicuous in some forms, as, for 
example, in C. angustum, Lonsd., and C. bisectum, Lindstrém. 

The tabule never extend completely across the visceral 
chamber, as they do in Zaphrentis and Amplexus, but are 
always confined to a zone or area occupying the centre of the 
coral, This tabulate area is sometimes very extensive, at 
other fimes more or less contracted; and within it the tabule 
are usually very closely set, often bifurcating and coalescing 
with their neighbours (PI. VI. fig. 1, & Pl. VII. figs. 7 a, 9 a) 
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The central tabulate area of the coral is, in all forms pro- 
perly referable to Cyathophyllum, surrounded by an exterior 
zone of finely vesicular tissue. ‘This forms the periphery of 
the visceral chamber, and is composed of numerous layers of 
minute lenticular cells, which are invariably inclined upwards 
and outwards as regards the axis of the coral (PI. VI. fig. 1 4, 
& Pl. VII. figs. 74, 94). 

The septa are well developed, symmetrical, regularly ar- 
ranged, and not interrupted in general by the development of 
any conspicuous fossula. Secondary septa may or may not be 
present. In the outer portion of the coral the interseptal 
loculi are more or less copiously filled up by dissepiments, 
which form the vesicular tissue above spoken of, and have 
their convex surfaces directed upwards. The sides of the 
septa are plaim, and their free edges are not denticulated as 
they are in the genus Heliophyllum. At the bottom of the 
calice the septa generally extend inward to the centre of the 
visceral chambers, where they are usually twisted together so 
as to form a small projection or false columella. In almost all 
the typical forms of the genus a similar meeting of the septa 
in the centre of the corallum is shown in transverse sections 
of the coral at all heights (Pl. VII. figs. 8 & 9). In some 
forms, however, which are not otherwise separable from Cya- 
thophyllum, and which appear properly to belong to it, trans- 
verse sections exhibit the septa stopping short at some distance 
from the centre, and leaving the tabule exposed to view over 
a larger or smaller median area (as in C. paracida, M‘Coy, 
Pl. VII. fig. 78). 

It will be seen from the above that the structural characters 
which collectively distinguish the genus Cyathophyllum are :— 
(1) the presence of a more or less extensive central tabulate 
area ; (2) the existence of an exterior zone of vesicular tissue, 
formed by oblique dissepiments, the convexities of which are 
directed upwards ; (3) the more or less completely developed; 
symmetrical, and plain septa; (4) the general twisting together 
or union of the septain the centre of the floor of the calice, 
constituting a false columellar projection. 

With regard to the affinities of the genus, its nearest ally 
appears to be Diphyphyllum, Lonsd. Some forms of Cyatho- 
phyllum, indeed, such as C. cespitosum, Goldf., appear to es- 
tablish an almost complete transition between the two genera. 
As a general rule, however, the genus Diphyphyllum can be 
readily distinguished by the fact that the septa appear never 
to extend quite to the centre of the visceral chamber, but 
invariably leave a well-defined central tabulate area into which 
the septa are not prolonged. There is thus no twisting to- 
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gether of the septa in the centre of the corallites to form a 
false columella. The genus Hridophyllum, E. & H., is simi- 
larly distinguished from the true Cyathophylla, with the addi- 
tional character that adjacent corallites are united together by 
epithecal processes. In the genus Fascicularia* of Dybowski, 
however, the septa are said to extend quite to the centre of the 
visceral chamber, where they come into contact with one 
another ; and it is difficult to see how these can be generically 
separated from forms like C. ceespitosum, Goldf. The genus 
Donacophyllum ot the same author appears to be hardly sepa- 
rable from Diphyphyllum, the only difference which is stated 
to exist being in the size of the vesicles of the dissepimental 
area (Mon. der Zoanth. scleroderm. rugosa aus der Silurfor- 
mation Esthlands &c., p. 80). 

If, on the other hand, we take the simple forms of Cyatho- 
phyllum, we find few genera so closely related thereto as to 
afford any great difficulty in diagnosis. From Zaphrentis 
proper the simple Cyathophylla are at once distinguished by 
the incompleteness of the tabule, the presence of an exterior 
zone of vesicular tissue, and the possession by the latter of a 
well-marked fossula, formed by the folding and coalescence of 
a certain number of the septa. é 

The genus Campophyllum, EK. & H. (Pl. VI. figs. 3,4, 4), 
offers, again, a transitional form between the simple Cyatho- 
phylla and the genus Amplexus. It agrees with the former 
in having the tabulee restricted to a central area, and in the 
presence of an exterior zone of vesicular tissue; whilst it ap- 
proximates to the latter in the fact that the septa do not nearly 
reach the centre of the visceral chamber, but leave the tabulee 
exposed over an extensive median space. 

The genus Calophyllum, Dana (Pl. VI. figs. 5-7 a), whether 
valid or not, is fundamentally separated from Cyathophyllum 
by the fact that it possesses no circumferential zone of vesicular 
tissue, and by its complete tabule. Whether or not Calo- 
phyllum is distinct from Amplexus, as denied by Edwards and 
Haime (Pol. Foss. des Terr. Pal. p. 347), and affirmed by 
M‘Coy (Brit. Pal. Foss. p. 91), and more recently by 
Dybowski (Mon. der Zoanth. scler. rugosa, p. 118), can hardly 
be settled except by a reference to the forms originally examined 
by the great Ritierteati naturalist when founding the genus. 

Our examination of the corals of the genus Streptelasma, 
Hall, has not yet proceeded far enough to justify us in speaking 
positively as to its affinities. Whatever its true position may 

* This name will have to be abandoned, having been previously applied 
by Milne-Edwards to a well-known genus of Polyzoa. 
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be, however, it is clearly separated from Cyathophyllum by 
the absence of any external area of vesicular tissue. 

The genus Heliophyllum, Hall, though in certain respects 
nearly allied to Cyathophyllum, and appearing in great part to 
take its place in certain formations, is nevertheless distin- 
guished by characters of primary importance. It agrees with 
Cyathophyllum in possessing a circumscribed central tabulate 
area, in the extension of the septa to the centre of the visceral 
chamber (where they are more or less twisted and coalescent), 
and in the fact that the circumferential zone of the corallum is 
more or less minutely subdivided into cells by the development 
of dissepiments in the interseptal loculi, With these sub- 
stantial points of agreement, there is the following striking 
dissimilarity of structure :—In Cyathophyllum the lines of dis- 
sepiments run from the theca ¢nwards and downwards, so as — 
to form a series of layers of minute vesicles having a corre- 
sponding inclination. In Hel/ophyllum, on the other hand, the 
interseptal loculi are divided into compartments by the inter- 
section of two sets of dissepiments, of which the primary and 
far most conspicuous series is directed from the internal 
surface of the wall obliquely énwards and upwards, towards 
the centre, in a succession of ascending arches, the convexities 
of which are directed upwards. The dissepiments of this series 
appear on the free edges of the septa within the calice as so 
many short spines; and they communicate to the sides of the 
septa, as seen in transverse sections, a characteristic and un- 
mistakable denticulation. They are intersected, generally 
nearly at right angles, by a second series of dissepiments, 
which are much more delicate, more disconnected, and more 
variable than the preceding, but which generally run inwards 
and downwards from the wall. 

The genus Omphyma, Rafinesque and Clifford, is, again, 
related to Cyathophyllum, the central tabulate area being sur- 
rounded by an outer zone of large vesicles having an upward 
and outward direction. It is, however, distinguished by the 
fact that the septa do not coalesce centrally, but leave a small 
portion of the tabule free to view, by the presence of four 
shallow septal fossule, by the possession of root-like out- 
growths of the epitheca, and by the comparatively gigantic 
size of the vesicles filling the outer portion of the interseptal 
loculi. 

Finally, we may briefly consider the forms which have been 
at various times placed under the names Caninia and Cya- 
thopsis. Most of the forms included under the genus Caninia, 
Mich., have been shown by Milne-Edwards and Haime to 
appertain in reality to Zaphrentis. This is the case, more 
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or less certainly, with C. patula, Mich., C. cornu-copie, 
Mich., C. punctata, D’Orb., C. ibicina, Lonsd., and C. 
bilateralis, Hall; whilst C. cornu-bovis, Mich., is apparently 
an Amplexus, and C. suleata, D’Orb., is an Aulacophyllum. 
These distinguished authorities, therefore, consider that Ca- 
ninia,Mich., is but a synonym of the previously founded 
Zaphrentis of Rafinesque and Clifford; and in this opinion 
they have been generally followed. 

Prof. M‘Coy, on the other hand, came to the conclusion 
that Caninia could be separated from Zaphrentis by the pos- 
session of a circumferential zone of vesicular tissue ; but his 
conclusion was vitiated by the fact that he included under this 
name forms of very diverse nature. Thus his C. turbinata 
and C. lata are reterable to Omphyma; whilst his C. sub- 
ibicina appears to be a Zaphrentis. 

The genus Cyathopsis, D’Orb., again, was considered by 
Milne-Edwards and Haime as synonymous with Amplexus ; 
but it was retained as distinct by M‘Coy, who placed under it 
C. cornu-bovis, Mich. (Pl. VII. figs. 6, 6A), which is pro- 
bably an Amplexus, together with C. cornu-copie, Mich., and 
C. fungites, M‘Coy, both of which belong to Zaphrentis. 
According to M‘Coy’s definition, Cyathopsis, D’Orb., is di- 
stinguished by not having the exterior zone of vesicular tissue 
which is present in Caninia; whilst it is said to differ from 
Amplexus chiefly in the more vesicular nature of the tabule, 
and the greater inward extension of the septa. 

More recently Dybowski (op. jam cit.) has declared in 
favour of retaining both Caninia and Cyathopsis. He places 
Caninia in the immediate neighbourhood of Omphyma, from 
which it is separated, in his opinion, solely by the fact that it 
possesses but a single septal fossula, whilst four such exist in 
the latter. He also retains Cyathopsis, D’Orb. (as distinct 
from Amplexus), and places it next to Zaphrentis, from which 
he separates it simply by the smaller development of the septa. 
According to his views, Zaphrentis and Cyathopsis agree with 
one another in having septa of unequal lengths and of irregular 
arrangement; whereas he places Amplexus in a different 
family, as having equal and regularly arranged septa. We, 
however, do not think that any difference in the extent to 
which the septa are developed should, of itself, be regarded as 
of such high value in classification; nor can we admit, as a 
matter of fact, that the septain the genus Amplecus are always 
equally developed. 

Upon the whole * there can be little hesitation about con- 

* Whether Cyathopsis, D’'Orb., can be retained as a distinct genus or 
not depends, of course, upon the characters possessed by the form which 

Ann. & Mag. N. list. Ser. 4. Vol. xvii. 
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sidering Cyathopsis a synonym of Amplewxus, as insisted on by 
Edwards and Haime. The same authorities can equally be 
followed in referring most of the species of Caninza to the genus 
Zaphrentis. 

There is, however, one species of Caninia, viz. the Caninia 
gigantea of Michelin, which, in our opinion, cannot possibly 
s referred to Zaphrentis without violating its natural affini- 
ties. This species was removed from Caninia to Zaphrentis 
by Milne-Edwards and Haime; and its name was at the same 
time changed to Z. cylindrica, in consequence of there being 
already in existence the much older Z. gigantea of Lesueur, 
which is ah unquestionable Zaphrentis. We are, however, 
satisfied that the coral known under the names of C. gigantea, 
Mich., or Z. cylindrica, EK. & H., possesses a structure which 
removes it out of Zaphrentis proper, as will at once be evident 
from the following brief summary of its leading characters :— 

Corallum (PI. VI. figs. 1=11) tall, cylindrical or cylindro- 
conical, more or less curved, with distinct accretion-swellings. 
Epitheca thin, with fine encircling lines of growth. Calice 
circular and shallow. The central area of the coral is oceupied 
exclusively by the tabule, which are close-set and numerous, ~ 
and bend down slightly at the margins of the area. Cireum- 
ferentially there is a large, distinct, and well-developed zone of 
vesicular tissue, formed by dissepiments filling the interseptal 
loculi, and constituting a series of minute lenticular cells ar- 
ranged in rows which have a direction upwards and outwards. 
The septa are well developed, but do not appear to extend to 
the centre of the visceral chamber, a portion of the central 
tabulate area being left exposed to view. The primary septa 
are numerous, apparently always over sixty in number towards 
the summit of the corallum, and they alternate with much 
shorter secondary septa. A single well-marked septal fossette 
is present, placed on one side, formed by a depression of the 
tabulz, and occupied by a single short septum. 

D’Orbigny selected as the type of the genus, viz. Cyathopsis (Amplerus) 
cornu-bovis, Mich. This coral differs from typical species of the older 
genus Amplerus (such as A. coralloides, Sow.) chiefly in the fact that the 
septa extend further inwards towards the centre of the visceral chamber. 
The distinction relied upon by D’Orbigny is that 4. cornu-bovis possesses 
a septal fossette formed by an inflection of the tabulee on one side; but a 
similar, though less pronounced, fossette is present in A. coralloides ; so 
that this distinction falls to the ground. The development of the septa in 
A. cornu-bovis, though greater than in A. coralloides, is not sufficient to 
constitute a ground of generic distinction, since in both forms a large 
central area of the tabulz is left exposed to view. We have not seen the 
original specimens of .A. cornu-bovis, Mich. ; but we figure an example, 
apparently belonging to this species (Pl. VII. figs. 6, 64), which shows 
the characters of the septa, and can be compared with the figures we have 
previously given of Ammplexus. 
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When we consider the above-mentioned characters as dis- 
played by longitudinal and transverse sections of this coral 
(Pl. VI. figs. 1-11), we are led to the conclusion that it is 
fundamentally distinguished from all the forms of Zaphrentis 
proper (1) by the fact that the tabule do not extend com- 
pletely across the visceral chamber, (2) by its possession of an 
exterior vesicular zone, formed by very numerous dissepiments 
filling the interseptal loculi, and (3) by the fact that the septal 
fossula is not formed by the bending round and coalescence of 
a certain number of the septa, but is constituted by a funnel- 
shaped depression of each successive tabula (whence the name 
of Siphonophyllia applied by Scouler to forms presenting this 
peculiarity). 

On the other hand, it agrees with the genus Cyathophyllum, 
as we have defined it, (1) in the fact that the tabule are re- 
stricted to a central area, and (2) in the possession of a well- 
marked circumferential zone of lenticular cells, which are ar- 
ranged in layers inclined upwards and outwards. In the pos- 
session of a well-marked fossula, on the contrary, it certainly 
differs from the more typical simple Cyathophylla, though some 
of these do actually possess a small or rudimentary fossette. 
A more serious difference, however, is found in the fact that 
the septa do not appear to reach the centre of the visceral 
chamber, but fall short of this point, and leave the tabule 
exposed. This, at any rate, is what is shown by transverse 
sections (Pl. VI. figs. 1 B-11), though, according to Edwards 
and Haime, the septa are continued in the form of striz nearly 
to the centre of the highest of the tabule *. 

So far as the evidence in our possession goes, we have no 
doubt as to the propriety of removing Z. cylindrica from the 
genus Zaphrentis; and we are inclined to think that it should 
be placed in Cyathophyllum, in spite of the minor differences 
above noted. In that case the original specific name will have 
to be restored, and it will stand as Cyathophyllum giganteum, 
Mich. If the above-mentioned differences should be consi- 
dered of sufficient weight to separate it generically from Cya- 
thophyllum, then the genus Canznia will have to be resuscitated 
for its reception, and it will revert to its original title of Caninia 
gigantea, Mich. 

The genus Cyathophyllum has a wide range in time, ex- 

* Much stress cannot perhaps be laid upon the fact that the septa fall 
short of the centre. It is true that in the most typical Cyathophylla they 
extend to the centre of the visceral chamber; but there is at least one 
marked exception to this rule, viz. C. paracida, M‘Coy (PI. VII. figs. 7B, 
7c), in which the septa fall short of the centre, and leave the tabulie ex- 
posed to view in the centre. 

Be 
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tending from the Upper Silurian (Wenlock Limestone) to the 
top of the Lower Carboniferous. It appears to have attained 
its maximum of development in the Devonian period. 

Genus CAMPOPHYLLUM. 

Campophyllum, Milne-Edwards and Haime, Brit. Foss. Cor., Intr. 
p- lxviii. (1850). 

Gen. char. Corallum simple, conical or cylindro-conical, 
with an epitheca. Calice deep. Tabule well developed, ex- 
tending over a large central area, but not quite reaching the 
inner surface of the theca. Outside the tabulate area is a zone 
of vesicular tissue ; but this is mostly of inconsiderable thick- 
ness. ‘The septa are short, and do not nearly extend to the 
centre, but leave the smooth upper surfaces of the tabule ex- 
posed over a large median space. At the circumference of 
the visceral chamber the interseptal loculi are occupied by 
delicate dissepiments (Pl. VI. figs. 3, 4, & 4). 

As we have remarked before, the genus Campophyllum may 
be regarded as intermediate between the simple Cyathophylla 
and Amplexus. The point in which the genus approaches 
Cyathophyllum is found in the fact that the interseptal loculi 
are filled up externally by fine dissepiments, which give rise 
to a peripheral zone of vesicular tissue, in which the vesicles 
are arranged in layers directed upwards and outwards. This 
vesicular zone, however, is very rarely developed to any thing 
like the extent which characterizes Cyathophyllum ; and it is 
often filled up and almost unrecognizable. From the typical 
Cyathophylla, again, the genus is separated by the much less 
highly developed condition of the septa, and the exposure of 
the tabule to view over a large central area. In this latter 
feature, on the other hand, the genus closely approaches 
Amplexus. 

The tabule are comparatively remote and simple; and the 
area which they occupy is sometimes so great as to render the 
distinction of examples from Amplexus a matter of difficulty. 
The septa, though short, are always longer than in most of the 
species of Amplexus, and they are united towards the circum- 
ference by a moderate number of dissepiments. The dissepi- 
mental vesicles are small and lenticular in shape. A septal 
fossula is present, in some instances at any rate, and is formed 
by a depression of the tabule on one side of the corallum 
(Pl. VI. fig. 3). Short secondary septa are developed alter- 
nately with the primary septa. 

In the absence of any certainty as to the precise forms in- 
cluded by Prof. Dana in his genus Calophyllum, we are in 
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doubt as to whether it may not be in part conterminous with 
Campophyllum as well as with Amplexus. The forms recently 
referred to Calophyllum by Dybowski (Mon. der Zoanth. scler. 
rugosa, pp. 118-121) are partly simple and partly compound, 
and are certainly not referable either to Campophyllum or 
Amplexus. We have, however, no means of judging to what 
extent they can be regarded as representing the forms referred 
by Dana to Calophyllum. There exists, however, in the 
Carboniferous rocks of Scotland, a group of corals which stand 
intermediate between Campophyllum on the one hand and 
Amplexus on the other. They differ from the former in having 
no well-defined exterior zone of vesicular tissue, and from the 
latter in the much greater development of the septa, which 
only leave a small central area of the tabule exposed. Whether 
the name of Calophyllum can with propriety be retained for 
such forms we leave at present an open question ; but we have 
figured a few examples for purposes of comparison. 

As at present constituted the genus Campophyllum contains 
only simple corals. There would, however, be some reason 
for removing Cyathophyllum paracida, M‘Coy, from its present 
genus, and referring it to Campophyllum, as suggested by 
Milne-Edwards and Haime (Pol. Foss. des Terr. Pal. p. 395). 
The ground for such a change is that the septa in this species 
appear never to reach the centre of the visceral chamber, but 
always leave a portion of the tabule exposed ; whereas in the 
typical Cyathophylla the septa meet in the centre. If this 
change were to be accepted, then Campophyllum would con- 
tain compound as well as simple forms. Cyathophyllum gigan- 
teum (=Zaphrentis cylindrica) would also have to undergo a 
similar transference. We do not, however, feel justified in 
adopting this alteration with the evidence at present in our 
possession. 

The genus Campophyllum is mainly Devonian in its range ; 
but it also extends into the Carboniferous system, where it is 
represented by at least one species (Campophyllum Murchisont, 
E. & H., Pl. VI. figs. 3, 4, & 4). 

EXPLANATION OF THE PLATES. 

(All the specimens are figured of the natural size.) 

PxiaTE VI, 

Fiy. 1. Cyathophyllum ( Caninia) giganteum, Mich., outline of the corallum 

of a large individual, from Auchenskeoch Quarry, near Dalry, 

Ayrshire (Lower Carboniferous); 1 4, longitudinal section of 

the upper portion of another individual of the same, from the 

Lower Carboniferous of Pathgate, Linlithgowshire; 1-11, 
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transverse sections of the same, showing the structure at dif- 
ferent stages of growth. 

Fig. 2. Transverse section of another example of the same, Lower Car- 
boniferous, Brockley, near Lesmahagow, Lanarkshire. 

Fig. 3. Transverse section of Campophyllum Murchisoni, BE. & H., Lower 
Carboniferous, Durnish, County Limerick. (In the collection of 
the Geological Survey of Ireland.) 

Figs. 4,4 a. Longitudinal and transverse sections of another example of 
the same, Lower Carboniferous, near Beith, Ayrshire. In all 
these examples the narrow outer vesicular zone is more or less 
completely filled up. 

Figs. 5,5 a, 6,6,7, 7 A. Longitudinal and transverse sections of different 
examples of a coral possibly belonging to Calophyllum, Dana. 
The structure is nearly allied to that of Campophyllum ; but there 
is an absence of any exterior zone of vesicular tissue. The spe- 
cimens are from the Lower Carboniferous of Ayrshire, 

Puatr VII. 

Figs. 1, 2, & 8. Transverse sections of a large species of Cyathophyllum, 
closely allied to C. giganteum, Mich., but differing in the nature 
of the dissepiments, the number of the septa, and certain other 
particulars. The specimens exhibit a large septal fossula. Lower 
Carboniferous, Ireland. (In the Collection of the Geological 
Survey of Ireland.) 

Figs. 4 & 5. Transverse sections of Cyathophyllum, sp., exhibiting fissi- 
parous development. Lower Carboniferous, Brockley, near 
Lesmahagow, Lanarkshire. 

Figs, 6, 6 a. Amplexus ( Cyathopsis) cornu-bovis, Mich., showing the septa 
assing inwards to near the centre of the visceral chamber. 
ower Carboniferous, Ayrshire. 

Fig. 7. Cyathophyllum paracida, M‘Coy, showing calicular gemmation ; 
7 A, longitudinal section of the same ; 7 B—7 D, transverse sections 
of the same. Lower Carboniferous, Lanarkshire. 

Fig. 8. Cyathophyllum, sp., transverse section. Carboniferous, Ireland, (In 
the collection of the Geological Survey of Ireland.) 

Fig. 9. Cyathophyllum regium, Phill., transverse section of a small slab ; 
9, longitudinal section of a single corallite of the same. 

[To be continued. | 

1X.—Deseriptions of two new Coleopterous Insects belonging to 
the Families Buprestide and Melolonthide. By CHARLES 
O. WATERHOUSE. 

Fam. Buprestide. 

Stigmodera Saundersii, sp. n. 
Oblonga, convexa, lata, nitida, viridi-cerulea; elytris cyaneis, ma- 

culis quatuor coccineis; thorace convexo, longitudine # latiori, 
fortiter crebre punctato; scutello parvo, nitido; elytris thorace 
vix latioribus, at 21 longioribus (apicibus rotundatis), punctato- 
striatis. Long. 8 lin,, lat. 34 lin. 

This species is peculiar for its broad, very convex form, and 
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rounded apices to the elytra. The sides of the thorax are 
rounded in front ; the posterior angles are rather less than right 
angles. The elytra are deep steel-blue, strongly punctate- 
striate ; the interstices are scarcely convex, very finely and 
not thickly punctured; but there are some large punctures 
about the shoulders. ach elytron has two bright red spots ; 
the larger one occupies all the base except the scutellar region ; 
the second spot is near the apex, commencing on the margin, 
and, extending obliquely upwards, nearly reaches the suture. 

Hab. New South Wales. Brit. Mus. 

This species differs considerably from all the other Stigmo- 
dere, but should, I think, be placed next to S. bifasciata, 
Saund., which it most nearly resembles in form. 

Fam. Melolonthidz. 

CaLonora, Hope. 

I have examined many examples of Calonota, and am un- 
able to detect more than eight joints to the antennz (not nine, 
as given by Lacordaire). The third joint is very long, cylin- 
drical; the fourth the same form, but shorter; the fifth very 
short, thickened at the internal apical angle ; the sixth, seventh, 
and eighth form the club, elongate in the male, ovate in the 
female. 

The name Pyronota, Boisd., although prior to that of Hope, 
is given without any proper characters for the genus; and I 
therefore adopt Hope’s name. 

I am unable to distinguish more than one species of this 
genus. I am even unable to find any definite characters to 
separate the piceous form, with pale margins and broad thorax 
(which at first appeared quite distinct), from the typical bright 
green C. festiva. I find intermediates both in form and colour. 

PxHYLLococerus, Hope, MS. 

Antenne nine-jointed ; first joint much enlarged at the apex ; 
second nearly globular; third, fourth, and fifth cylindrical, 
subequal, a little shorter than the second; sixth joint very 
short, but broader than the previous joint ; the seventh, eighth, 
and ninth joints forming a club, very long in the male, elon- 
gate-ovate in the female. Clypeus somewhat deeply triangu- 
larly emarginate in the middle. Mesosternal projection long, 
conical. Posterior coxe with the internal angle not produced 
into a spine ; posterior femora with a small triangular pro- 
jection on the internal lower margin. | Claws simple. 
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This genus is founded on a well-known Australian insect, 
but it appears to be undescribed. It is intermediate between 
Calonota and Colymbomorpha. 

Phyllococerus purpurascens, Hope, MS. 

Ovalis, convexus, nitidus: capite thoraceque viridibus ; elytris griseo- 
purpurascentibus ; corpore subtus piceo, zeneo tincto, dense albo- 
pubescente ; elytris sat fortiter striato-punctatis, interstitiis alter- 
natim seriatim punctatis. Long. 6 lin., lat. 34 lin. 

Form of Colymbomorpha lineata, but more regularly oval 
and more convex; very shining. Clypeus thickly and mo- 
derately strongly punctured, narrowed in front, triangularly 
notched in the middle. Thorax not very thickly and some- 
what obscurely punctured. Scutellum green, obscurely punc- 
tured. Elytra greyish purple, somewhat strongly striate- 
punctate: the interstices not convex; the first mregularly 
and somewhat strongly punctured ; the third, fifth, and seventh 
each with an irregular row of punctures; the second, fourth, 
and sixth are rather narrower. Club of the antenne black. 
Anterior tibiz slender, with an oblique incision in the middle 
of the outer edge, surmounted by a somewhat acute (but not 
projecting) tooth. 

Hab. Swan River. Brit. Mus. 

CoLyMBOMORPHA, Blanch. 

This genus is united to Calonota in Gemminger and Harold’s 
Catalogue. I think it should certainly be kept distinct. It 
differs from both the foregoing genera in being hirsute above, 
and in having the mesosternal projection in the form of a 
blade instead of conical ; from Calonota it differs in having no 
appendage to the claws. ‘These characters have already been 
noted by Lacordaire; but that the males have five lamelle to 
the nine-jointed antenne seems to have been entirely over- 
looked. 

In the British-Museum collection there are three or four 
specimens, which differ considerably in colour and sculpture 
from each other and from the type of the genus, C. lineata ; 
but I cannot satisfy myself that they are more than varieties, 
as there appear to be intermediates. 
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X.—Description of a new Species of Sessile-eyed Crusta- 
cean, and other Notices. By the Rev. Tuomas R. R. 
SreppBinG, M.A. 

[Plates IV. & V.] 

Microdeuteropus bidentatus, n. sp. Pl. IV. figs. 1,1a,1 6. 

This new species of Microdeuteropus was dredged at Sal- 
combe in August of the present year (1875). It exhibits 
well the characters of the genus as given by Messrs. Bate 
and Westwood, if we except the expression “complexly sub- 
ehelate,” which they apply to the first. gnathopods. This 
complexity, however, does not belong to all the species 
they describe, nor to the females of any of them. The genus 
Autonoé of Bruzelius was separated from Microdeuteropus of 
Costa to receive species which do not possess the complexity 
in either sex, and which have the rami of the last pair of 
pleopoda unequal. But the separation seems scarcely desirable, 
since there appears to be no correlation between the two cha- 
racters used for the generic distinction. Thus the present 
species and WM. longipes, at least as described in the ‘Cata- 
logue of Amphipodous Crustacea,’ have the rami of the last 
pleopoda equal, but the hands not complexly chelate. On 
the other hand, M. grandimanus, also described in the Cata- 
logue just mentioned, has the rami of the pleopoda unequal, 
but the posterior angle of the carpus of the first gnathopods 
produced into a tooth in the male—a circumstance which 
links it closely to the VM. grylotalpa of Bate and Westwood, 
M. anomalus of Rathke. 

In general appearance the new species has a near re- 
semblance to M. Webster’. ‘The superior antenne have a 
secondary appendage of three slender articulations, and a 
flagellum of fifteen. In the lower antennz the articulations 
of the flagellum are comparatively stout, but only four in 
number. ‘The eyes are small and black. The whole animal 
is slender, and, like others of the genus, when dead has a 
metallic lustre. The telson has a double apex, carrying two 
short spines and two sete. The last pair of legs exceeds in 
length the preceding pair by the whole of the long thin pro- 
podos and finger; the antepenultimate pair is the shortest ; 
the third and fourth pairs are equal in size, having the finger 
two thirds the length of the propodos. The thighs of all the 
seven pairs of legs are long; those of the second gnathopods 
are distinguished by a sort of curved spur projecting at the 
anterior distal angle ; in other respects this pair of gnathopods 
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seems scarcely distinguishable from the corresponding limbs 
of M. Websteri: the general proportions are the same; and the 
wrist and hand are in like manner densely clothed with long 
hairs on the anterior margin, while tufts project from the 
other side. Close to the extremity of the palm is a slender 
spine, which the finger, when in a clasping position, overlaps. 
The first gnathopods exceed the second in size, but to no very 
great extent; they agree with the second in hirsute adornment, 
with, however, this addition, that the hinder part of the meta- 
carpus is here clothed like the front of the wrist and hand, 
The wrist is rather longer than the hand, but scarcely so wide. 
The palm of the hand is quite unlike that of any of the other 
hitherto described species of Microdeuteropus: the defining 
angle is rounded off; from the interior of this curve rises a 
transparent spine, itself slightly curving, against the outer 
side of which the serrated finger impinges when clasped. 
Almost parallel with the spine a strong tooth shoots up from 
the palm, meeting the concavity of the finger, and beyond 
this another, smaller tooth, nearer to the wavy line which 
marks the hinge. The spine is capable of an independent 
motion backwards and forwards in the line of the finger. 
Under the microscope little circles or dark points in orderly 
arrangement mark the places of insertion of the long bright 
hairs, producing a very agreeable effect. 

It is right to notice the remarkably close resemblance of 
this species to the Microdeuteropus (Gammarus) longipes of 
Lilljeborg, taken at Kullaberg in Scania. But whereas in 
our species the first gnathopods have the two processes on the 
palm of the hand, in the foreign species they are stated to be 
on the posterior margin. The words of Lilljeborg’s description 
are ‘‘ Manus pedum thoracicorum primi paris usdem secundi 
paris majores, apud marem ovate, ad marginem posticum, 
unguem propius, processibus duobus et aculeo interno mobili 
preedite,”’ which Mr. Spence Bate, in the British-Museum 
Catalogue, thus translates :—“ First pair of gnathopoda larger 
than the second, having the propodos in the male ovate, fur- 
nished on the posterior margin near the dactylos with two pro- 
cesses and an internal movable spine.” 

Boeck’s description of the species says, ‘‘ Pedes primi paris 
apud marem articulo primo postice perdilatato et setoso; carpo 
permagno sed breviore quam manu; hac ovata, in margine 
inferiore dentibus validis duobus armata.”’ It may be remarked 
that the first. joint of these gnathopods in the Salcombe species, 
though broad, is not very remarkably so, and is certainly not 
setose ; nor is the finger in the third and fourth pairs of legs 
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equal in length to the hand, as in Boeck’s account. The Rev. 
A.M. Norman, to whose kindness I am indebted for the means 
of comparing the foreign literature on the subject of Microdeute- 
ropus (Autonoé) longipes, doubts whether Boeck is really de- 
scribing the same species as that which Bruzelius names Awtonoé 
longipes ; for, while the branches of the last pleopoda are said 
by Lilljeborg to be equal to one another, and by Bruzelius to 
be twice as long as their stem, Boeck speaks of the outer branch 
alone as being much longer than its peduncle. On the other 
hand, the Gammarus longipes of Lilljeborg suits the Salcombe 
species in all respects, if the term ‘ margo posticus ” could 
be understood to mean not what is commonly called the hinder 
margin, but the palm at right angles to it. In that case the 
name bidentatus would have to succumb to the priority of 
longipes. 

It may be added that Boeck is not very consistent in his 
discrimination of Microdeuteropus from Autonoé. In the 
generic character of the former he says that the last pleopoda 
have the inner and outer branches almost equal in length. 
He then gives two species :—W. gryllotalpa (grandimanus, 
Bate), in which the outer is a little longer than the inner 
branch; and J. anomalus, in which, he says, the branches 
are equal. In the generic character of Awtonoé he tells us 
that the outer branch is longer than the inner. This, it must 
be presumed, implies a decided inequality ; otherwise it would 
be no mark of distinction from the genus IMicrodeuteropus. 
Yet of the only two species described, A. longipes and A. plu- 
mosa, it is doubtful whether the former possesses this cha- 
racter; and of the latter Boeck himself says, not that one 
of the branches is, but that the branches are, twice as long 
as their peduncle. So that, if things which are double of 
the same are equal to one another, this species ought not to 
be reckoned an Autonoé, or the generic character of Auwtonoé 
must itself be amended, which would be best effected by its 
reabsorption into Microdeuteropus. 

Anonyx obesus, Spence Bate = Acidostoma obesum, 
Lilljeborg. 

An example of this species, not hitherto recorded from the 
south, was taken at Salcombe on the muddy sand, from which 
Ophiura brachiata may be dug at very low tide. ‘The speci- 
men was salmon-coloured with white markings, the legs and 
antennz white, the eyes orange-red. 
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Kréyera arenaria, Spence Bate. Pl. IV. fig. 3. 

The genus Kréyera was separated from Monoculodes of 
Stimpson only on the ground that the animals belonging to it 
have the eyes apart and the second pair of gnathopoda chelate. 
It so happened that, while the ‘British Sessile-eyed Crustacea’ 
was passing through the press, the authors became acquainted 
with a new species on all accounts demanding admittance into 
the genus, except from its having the eyes confluent. The 
separateness of the eyes can no longer, therefore, be reckoned 
among the characters of the genus ; and the genus itself might 
well be cancelled, and the species assigned to Monoculodes. 
As far as the confluence of the eyes is concerned, it is not only 
Kréyera altamarina that possesses this Cyclops-like appear- 
ance; it belongs also to the species Kréyera arenaria, on which 
the genus was founded. At least, if specimens taken in South 
Devon may be trusted, the eyes, which are situated on the 
projection of the head, meet in the centre, being distinct, indeed, 
from one another, but closely united; they are magenta in 
colour, prettily picked out by white facets. _ The boundaries 
are determined by two concentric curves across the head, 
and at the sides by the shape of the projection of the head, 
the lines of which they follow. The white median line 
which divides and unites the two organs pursues a straight 
course. 

It will often be in vain to seek for the eyes in specimens 
that have been long dead; the pigment invariably loses its 
colour, and generally becomes dispersed or invisible. As 
the specimens described by Messrs. Bate and Westwood 
appear to have reached them from a distance, it is probable 
that the eyes were not in a condition to admit of accurate 
description. 

Lilheborgia Normanni. PI. IV. fig. 4. 

This species was described in the ‘Annals’ for July 1874, 
from specimens taken at Salcombe. In those specimens the last 
-pair of pleopoda were wanting; and as the closely allied species 
Lilljeborgia shetlandica (B.& W.) was described by Messrs. 
Bate and Westwood from specimens in a similar predicament, 
the present opportunity is taken of giving an account of these 
organs as seen in the female of Ldlljeborgia Normannt. There 
is not likely to be much difference between the two species in 
this respect. The stem of the pleopoda in question is stout, 
widening towards the distal end, and projecting as far as the 
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branches of the other pleopoda; its two branches are equal 
in length, broad and thin, the upper one being as it were 
sheathed in the lower. The spines are set rather away 
from the edges. On the distal end of the stem three 
spines make themselves conspicuous, a long one followed 
by two short ones. The telson is in two pieces, which can 
move independently ; the lower part is curved; the upper 
ends in a long point, preceded by a cavity and another sharp 
tooth; from this cavity spring two spines, a long one and a 
short one. 

Melita gladiosa, Spence Bate. PI. IV. figs. 2, 2 a-d. 

This species is tolerably common in the estuary at Salcombe; 
but only the male has as yet been described. The female 
agrees in form with the male very minutely, except in regard 
‘to the second pair of gnathopods. These in the male present 
a short wrist, but a large and broad hand with a curiously ser- 
rated and uneven palm and a massive scimitar-like finger, all 
much exceeding in size the corresponding parts of the first 
gnathopods. In the female the two pairs are nearly equal : 
both pairs in this sex have the finger pointed and simply 
curved, the palm nearly straight and set with a row of short 
fine hairs. The first pair have a dense fringe of fine short 
hairs also on the hinder margins of the metacarpus, wrist, and 
hand, such as occurs in the female of Melita obtusata. In the 
first pair the wrist and hand are equal and similar, both being 
broadly oval; the palm of the hand is scarcely defined. In 
the second pair the palm is defined by a small tooth, the wrist 
is about as long as that in the first pair, but not so broad; the 
hand is equal in breadth to that of the first pair, and about one 
third longer. 

Both in the male and female the third segment of the tail 
has the lower half of the hinder margin and the hinder half 
of the lower margin serrated, just as in Megamera Othonis of 
Spence Bate, which the Rev. A. M. Norman has ascertained 
to be the female of Mara longimana. 
A striking characteristic of Melita gladiosa in both sexes is 

the dentation of the pleon. According to Bate and Westwood, 
all the segments of the pleon, except the sixth, have the dorsal 
surface of the posterior margin furnished with three teeth. 
The exception is unnecessary ; for in fact the three teeth are 
present, though much less pronounced and rather difficult to 
observe, in the sixth segment. ‘The telson is double, each 
branch having a spine rising from the centre, and the upper 
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margin concave between this spine and the pointed extremity. 
In the last pair of pleopoda the minute upper branch is broadest 
near the distal end. 
A specimen of the male dredged at Salcombe has one of 

the second gnathopods normal, the other much smaller and 
almost without trace of denticulation. A specimen of Melita 
palmata taken at Torquay presents a similar inequality in the 
second pair of gnathopods. Another example of M. palmata 
in the same condition has been described by Mr. Spence Bate ; 
who suggests in explanation that a limb has been lost by some 
injury, and then replaced by a new one imperfectly developed. 
These casualties would seem to argue a combative disposition 
in the genus Melita. 

Proto Goodsiri, Spence Bate. 

As in the ‘ British Sessile-eyed Crustacea’ Proto Goodsiri 
is thought to be only a northern species, it may be worth while 
to record its capture in the Salcombe estuary during August 
of this year (1875). The work just mentioned affirms that‘ the 
tail is very rudimentary, and supports in the male a single 
pair of rudimentary propoda.” In the Salcombe specimens, 
however, there are two pairs of these styliform appendages, 
as in the closely allied species Proto pedata. Both species 
were dredged in the same part of the estuary; and the female 
forms, found in proximity to each among the contents of the 
dredge, were not distinguishable from one another. 
The numerous variations in the second gnathopods of Caprella 

acanthifera make the suggestion at least plausible that Proto 
pedata and P. Goodsirt, mainly distinguished as they are by 
differences in the hands of the second pair, may be only varieties 
of one and the same species, with P. Goodsiri for the older, as 
it seems to be invariably the larger, form. 

Tanais vittatus, Lilljeborg. 

In discussing the genus Apseudes, Messrs. Bate and West- 
wood take occasion to remark that, although they had examined 
some hundreds of individuals of the genus Zanazs, they had 
never seen one possessing the features of a female. At the 
same time they call attention to Rathke’s figure of his Cros- 
surus vittatus, with a large incubatory pouch filled with large 
eggs, this Crossurus beng the Yanais of Lilljeborg. They 
mention also that Miiller, Rathke,and Lilljeborg have described 
the females of Zanats as resembling the males. Additional 
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evidence can scarcely be needed; but it will do no harm to 
place on record the capture of a fine specimen of Tanais vit- 
tatus with eggs as described by Rathke. It was taken in 
August 1875 from the shore-piles on the North Sands at 
Salcombe, in which, as in similar piles at Torquay, this 
species abounds along with Chelura terebrans and Limnoria 
lignorum. 

Apseudes Latreillii, Bate and Westwood. 
This species, hitherto recorded only from the North, was 

dredged this summer at Salcombe. ‘The antenne bear a very 
close resemblance to those of Apseudes talpa, a fact which 
could scarcely be guessed from the figures of the two species 
in the ‘ British Sessile-eyed Crustacea.’ There is, however, 
apparently no crenulation in the large basal joint of the upper 
antenne, though it has the uneven outline and sete noticeable 
in the other species. 

Jera albifrons, Leach. Pl. V. figs. 5, 5a, 56, 6, 6a, 7. 

The generic character of Jera in the ‘ British Sessile-eyed 
Crustacea’ states that ‘‘ the pleopoda or branchial appendages ”’ 
are ‘covered by a large plate occupying the entire under 
surface of the pleon.” In the remarks which follow, however, 
it is explained that this plate (or ‘‘ grande lame operculaire,” 
as Milne-Edwards has called it) is a sexual distinction peculiar 
to the females. It is necessary to bear this in mind in order 
to infer, what is not otherwise indicated, that the Jara albi- 
frons figured and described in the work referred to is a female 
form, while the Jera Nordmanni of the same work is a male, 
One might easily jump to the conclusion that they were the 
sexes of a single species; nevertheless such a leap in the dark 
would land us in a mistake. On all the shores near Torquay 
Jera albifrons is very common, and, at least in one spot (on 
Meadfoot Beach), Jara Nordmanni is, or till lately was, also 
abundant. But though in close propinquity, the two species 
were not mixed, Jera Nordmanni occupying a higher zone of 
the beach than its congener. Messrs. Bate and Westwood 
give the same length for each of the species, namely “ about 
one sixth of an inch.” This is probably an oversight or a 
printer’s error, since, though the figure of J. Nordmannt hap- 
pens to be a larger one than that of J. albifrons, in the lines 
which indicate the natural sizes these dimensions are reversed. 
As a matter of fact no members of the Meadfoot colony of -/. 
Nordmanni appeared to attain fully even an eighth of an inch 
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in length, while adult females of J. albifrons, though specimens 
vary considerably, are often fully one sixth of an inch. But 
along with these fine and prolific specimens may be found 
many smaller, which have no doubt often been neglected as 
juveniles, as equally without doubt some of them are. A fair 
proportion, however, will be found to differ in construction 
from the females; and from the absence of the opercular plate 
and constant occurrence along with the females of J. albifrons, 
they may be taken with considerable certainty to be the males 
of that species. 

They are not dilated, like the female, at the third segment, 
but have the body parallel-sided. The curvature of the pleon 
is laterally a little compressed, or in some specimens even 
slightly incurved ; the apparatus of the underside of the pleon 
is divided down the centre. ‘The plates meet but do not over- 
lap; reaching nearly to the notch of the caudal margin, they 
form a flattened arch over it, ending on either side in a sharp 
produced point. There is no horizontal division of these plates 
as inJera Nordmanni ; but a quasi-oval scale of the branchiz 
is visible on each side. The lateral margins of this apparatus 
are fringed with very minute hairs, and have a sinuous outline 
curving outwards near the base and then inwards. The carpus 
of the leg has a considerable swelling at its distal end, sur- 
mounted by two short hairs or spines. This protuberance is 
not found in the female. Both sexes in both species have the 
margins of body and pleon set with hairs, not all of one length 
but alternately (or nearly so) long and short. Jera Nord- 
mannt is rather more setose than the other species. 

EXPLANATION OF PLATES IV. & V. 

Fig. 1. Microdeuteropus bidentatus; 1a, first gnathopod; 16, second 
gnathopod, 

Fig. 2. Melita gladiosa (female) ; 2a, maxillipede ; 26, first gnathopod ; 
2 ec, second gnathopod; 2 d, pleon. 

Fig. 3. Eyes of Kréyera arenaria, seen from above. 
Fig. 4. Pleon of Lilljeborgia Normanni. 
Fig. 5. Jera albifrons (male); 5a, leg ; 5b, underside of pleon. 
Fig. 6. Underside of pleon of Jera albifrons (female) ; 6 a, leg. 
Fig. 7. Underside of pleon of Jera Nordmann. 
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BIBLIOGRAPHICAL NOTICES. 

Geological Survey of the North-western Territories of the United 
States of America. 

1. Annual Report of the United States Geological and Geographical 
Survey of the Territories, embracing Colorado, being a Report 
of Progress of the Exploration for the year 1873, by F. V. 
Haypen, U.S. Geologist. Under the authority of the Secretary 
of the Interior. 8vo, 718 pages, with maps, views, sections, &c. 
Washington, 1874. 

2. Department of the Interior. Catalogue of the Publications of 
the U.S. Geological Survey of the Territories. F,. V. Haynen, 
Geologist-in-Charge. 8yo, 20 pages. Washington, 1874. 

3. Department of the Interior. Bulletin of the U.S. Geological and 
Geographical Survey of the Territories. Nos. 2-4, Second Series. 
8vo, pages 51-231; plates 7-18. Washington, June 10, 1875. 

4. Department of the Interior. U.S. Geological Survey of the Terri- 
tories. F.V. Haynen, U.S. Geologist-in-Charge. Miscellaneous 
Publications.—No. 1. Lists of Elevations, principally in that 

- Portion of the United States west of the Mississippi River. 
3rd Edition. Collated and arranged by Henry Gannerrt, M.E. 
8vo, 74 pages. Washington, 1875. 

5. Department of the Interior. Report of the U.S. Geological Survey 
of the Territories. F. V. Haypzy, U.S. Geologist. Vol. V1. 
Contributions to the Fossil Flora of the Western Territories. 
Part I. The Cretaceous Flora. By Leo Lesquerrux.  4to, 
136 pages, 30 tinted lithograph plates. Washington, 1874. 

Tur U.S. Geological Survey of the Territories began in 1867 with 
an examination of part of the Territory of Nebraska, and with a 
grant of about 5000 dollars. Larger appropriations were made for 
this excellent work, from year to year (75,000 dollars in 1872), and 
the Survey was extended into the neighbouring Territories by more 
and more completely furnished corps of geographers, geologists, and 
naturalists. ‘lhe publications of the Survey are Reports, Miscel- 
laneous papers and books, and Bulletins in 8vo, and Palzontological 
Contributions in 4to (of which eight volumes have been issued), also 
some 4to volumes of Sections, Sketches, &c., and several Maps. 

The Annual Reports of the Geological Surveys carried on in the 
United States of America continue to prove most valuable exposi- 
tions of the geographical, zoological, geological, and mineralogical 
conditions of the several States and Territories successively treated 
of; and they supply not only vast stores of facts, but carefully 
elaborated opinions and theories for the Biologist and Physicist. 
The really great scientific expeditions conducted by the United-States 
Geologist, Dr. F. V. Hayden, throughout Nebraska, round about the 
headwaters of the Missouri, the Yellowstone, the Snake, and the 
Kansas, together with the neighbouring portions of the Rocky Moun- 

Ann. & Mag. N. Hist. Ser. 4. Vol. xvii. 6 
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tains, have given us an insight into the structure and capabilities of 
one of the most wonderful parts of the mighty North-American 
continent. Here, before many years shall have passed, a great 
population (with their railroads leading from ocean to ocean, their 
wealth of gold and silver, their wealth of iron and fossil fuel, of 
fertile lands, forests, and pasturage, with their glorious mountains, 
rivers, lakes, and geysers) will be utilizing what the Indian passes 
almost unnoticed, and what the Surveyors, amidst obstacles and 
dangers, with skill and enthusiasm, have mapped and described with 
scientific accuracy. Nor are the Antiquities by any means neglected. 
See, for instance, Bulletin, 2nd ser. No. 1, for an account of the old 
towers and cliff-houses of 8.W. Colorado, and Prof. Leidy’s illus- 
trated paper on the Remains of Primitive Art in the Bridger Basin 
of Southern Wyoming, and Dr. Thomas on the Ancient Mounds of 
Dakota, in the Report for 1872. 

The Report of Progress in 1873 fully supports the character of 
the work done in former years, and digested in former volumes, 
giving excellent results for geographer, naturalist, aud geologist, and 
supplying definite information as to the agricultural capabilities and 
the mineral resourees of the districts examined. Owing to the 
distance of the Territory, and the hostility of the Indians in the 
uusurveyed lands adjacent to Montana, Idaho, Wyoming, and Utah, 
already reported on, the Survey operations were carried on in 1873 
in the Middle-Park, South-Park, and San-Luis districts of Colorado - 
and New Mexico, especially as this region is becoming rapidly de- 
veloped by railroads and increased population. The ground had to 
be geographically surveyed by triangulation, which the more com- 
plete staff of 1873 efficiently carried out. The methods of topo- 
graphical work are described in the Report (p. 6 &. and p. 627 &c.); 
and the necessity of combining topographical observation with geo- 
logical research is insisted on. Contonred maps are especially recom- 
mended as of use to the geologist. ‘* He may note by his observa- 
tions, and express by means of vertical sections, the arrangement of 
strata throughout a certain mountain, ridge, or range; and the con- 
tour given on the map will then greatly facilitate his work, by en- 
abling him to define more correctly than in any other way the limits 
of the successive strata” (p. 7 & p. 12). Part IV. of the Report 
(pp. 627-684), treating of the geography and topography, supplies 
the elevations of many datum-points on the railways, great lakes, 
and rivers of the United States, and on the Rocky Mountains, with 
good maps, by Messrs. Gardner, Gannett, and Ladd ; indeed, besides 
the heights, other points are treated of throughout by the geographers, 
such as means of communication, distribution of timber, grass-lands, 
and population. 

The geologists of the Expedition, under Dr. Hayden, were Mr. 
Marvine, Dr. Peale, and Dr. Endlich, and their assistants. With 
the willing cooperation of the geographers, and of Messrs. Jackson 
and Holmes (talented artists and topographers), the Surveyors have 
worked out an extensive area of the great Nebraska formations and 
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their mountain-boundary, and, besides ordinary sections, have pro- 
duced some of the best sketches of geological appearances and rock- 
scenery, and panoramic views exhibiting geological structure, that 
any Reports have given to the public. 

«The mountains are composed of a great series of metamorphic 
schists, gneisses, and granites of pre-Silurian (‘Archean’) age, 
with minor masses of eruptive rocks, all thrown into a complex 
system of folds, difficult to trace on account of the absence of per- 
manent features in any one horizon.” Silurian, Devonian (?), and 
Carboniferous strata are recognized in the San-Luis district. Magni- 
ficent inversions of Paleozoic and Mesozoic strata occur on the East 
River (plate xvii.), and in the Madison range (Report for 1872, 
p--162). The unaltered strata of the great plains are all thrown 
up along the mountain-base, with folds and faults, their edges 
being exposed. The lewest are the Triassic, resting on the Archean, 
succeeded by Jurassic, Cretaceous, and Lignitic (Upper Cretaceous 
or Eocene), with Post-tertiary lake-beds, gravels, and lavas. In 
** Middle Park,” however, the Cretaceous seem to be the oldest of 
the Secondary strata, and rest directly on the Archean ; and there 
is observed in the district an unconformity ‘ between the Cretaceous 
and Lignitic formations, proving that a small east and west anti- 
clinal fold, which occurs along the Lower Grand River in the Park, 
was formed at the close of the Cretaceous, and before the more ex- 
tended Rocky Mountains uplift; the inclination of probably Post- 
tertiary lake-beds, pointing to a comparatively recent slight con- 
tinuation of this uplift.” 

Notes and résumés of these interesting formations of the N.W. 
Territories will be found in the ‘Annals,’ ser. 3, vol. xi. (1863), 

pp. 372, &e., and ser. iv. vol. vi. pp. 487, &c. 
The mining-operations in the several localities concerned are 

described in their places in the Report; and the minerals, especially 
the Tellurium and Tellurides lately discovered at Gold Hill and Red 
Cloud, are treated of in the Appendix at p. 352 &ec., and by Mr. 
Marvine and Prof. B. Silliman at pp. 685-691. 

The special reports on Paleontology (pp. 365-536) comprise valu- 
able memoirs by Professors Lesquereux and Cope. In Prof. Leo 
Lesquereux’s memoir on the Lignitic formation of Colorado and its 
fossil Flora, the claims of these strata to be regarded as Eocene 
rather than Cretaceous are strongly advanced. The beds with 
Scaphites, Inocerami, &c., said to be found above, or in, the Lignitic 
series, are regarded by some as inverted strata (p. 368); but the 
continuance of some Cretaceous forms of life into the early Tertiary 
seas of America is regarded by Prof. Lesquereux as the real cause 
of the apparent anomaly, 

In his memoir on the Cretaceous and Tertiary Vertebrata of Colo- 
rado and Dakota, Prof. E. D. Cope* indicates 149 species, 94 of which 

* In the Report for 1872, Prof. Cope described, as new members of the 
Eocene fauna of Wyoming, about 45 species of Mammalia, 3 of Birds, 
44 Reptiles, 1 Batrachian, and 26 Fishes, 

RY 
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are new. The Cretaceous groups of strata yielding them are :— 
1 (lowest). Dakota. 2. Benton, with Hypsosaurus (Crocodile), Ap- 
sohelix and Pelecorapis (Fishes). 3. Niobara: Natatorial Birds, 2, 
and (?) Saurure, 2; Dinosauria, 1; Pterosauria, 4; Sauropterygia, 3; 
Testudinata, 3; Pythonomorpha, 27 ; Isospondyli, 31 ; Selachii, 10. 
4. Pierre: Reptiles and Fishes in New Jersey, Mosasauroids in 
Colorado. 5. Fox Hills. The next group, Fort-Union or Lignitic, 
is ‘* Transitional,” having a Cretaceous fauna with a Tertiary flora. 
Bitter-Creek and Bear-River groups are regarded as of Tertiary 
age, some portions being as late as the Miocene. The Loup-River 
group, of Pliocene age, so rich in Equine remains, is also present. 
Seven good plates illustrate this portion of the Report. 

From the Fort-Union group Prof Cope describes (p. 444 &e.) :— 

Dinosaurs—Agathaumas sylvestris, 
Hadrosaurus occidentalis, 
Cionodon arctatus, 
Polyonax mortuarius ; 

Crocodile—Bottosaurus perrugosus ; 
Testudinates—Trionyx vagans, 

Plastomenus (?) punctulatus, 
(?) msignis, 

Adocus (?) lineolatus, 
Compsemys victus, Leidy. 

From the Eocene of Wyoming and Colorado, Prof. Cope describes 
as new :— 

Mammals Eobasileus (Lowolophodon) galeatus, 
Achenodon insolens, 
Phenacodus primevus, 
Orotherium index ; 

Fishes— Rhineaster pectinatus, 
Amyzon commune, 

Clupea theta. 

The Vertebrates of the Miocene strata (White-River group) 
occupy Chapter iv. p.461. Their new Insectivora are :—Herpeto- 
therium, 5; Embassis, 2; Domnina 3; Isacis, 1. 

Of the Rodentia:—Humys, 1; Sciurus, 1; Gymnoptychus, 2 ; 
Heliscomys, 1; Ischyromys, 1 ; Palcolagus, 4. 

Of the Perissodactyla :—Symborodon, 7; Hyracodon, 1; Acera- 
therium, 3; Anchitherium, 4. 

_ Of the Artiodactyla :—Orcodon, 2; Protbrotherium, 1; Hypiso- 
dus, 1; Hypertragulus,2; Leptomeryw,1; Stibarus,1; Pelonax, 2. 

Of Carnivora :—Hyenodon, 2; Amphicyon,1; Canis,4; Bune- 
lurus,1; Daptophilus, 1; Hoplophoneus, 1. 

Of Quadrumana :—Menotherium, 1. 
Testudinata, 5. Lacertilia, 7; Ophidia, 5. 

In the Pliocene strata of the Loup-Fork epoch there are :— 

Carnivora, 4, Proboscidia, 1, 
Perissodactyla, 8, Testudinata, 1. 
Artiodactyla, 7, 

wl 



Bibliographical Notices. 85 

The Zoological Part III. of the Report (pp. 537-626) contains 
lists and papers by Lieut. W. L. Carpenter, Dr. A. 8. Packard, Jun., 
C. R. Osten-Sacken, H. Ulke, and Dr. H. A. Hagen, on the Lepi- 
doptera, Diptera, Coleoptera, and Neuroptera collected by the Ex- 
pedition, with collateral Notes. Dr. Packard also describes the 
Myriopods, a Lernzean, and some Phyllopods; Mr. 8. I. Smith the 
Amphipods ; A. E. Verrill the Leeches ; and W. G Binney enumerates 
the Land-Shells. Twenty-four new species of Invertebrates are 
here described, with numerous illustrations. 

In performing so great an amount of field-work, and publishing 
so freely and rapidly as they do, the Geological Surveyors of the 
Territories are quite aware of the probable imperfection of the con- 
clusions arrived at, and the possible existence of mistakes. They well 
know the difficulty of assigning a fixed age to the Lignitic Group, 
for instance; and they know better than others the weakest spots 
in their Surveys; but by continued labours they will correct and 
improve, truth being their aim. Well does Dr. Hayden observe :— 
“« Preblems are arising, and will continue to arise, about which there 
will be difference of opinion among true men of science. We shall 
accept the verdict founded on the evidence as soon as it comes fairly 
before us, regardless of our preconceived opinions.” 

The elegant quarto monograph by Prof. L. Lesquereux on the 
Fossil Plants found in the ‘“ Dakota Group,” chiefly of Nebraska 
and Kansas, and known to be low down in the Cretaceous series of 
North America, is of the greatest interest to geologists, and has 
been produced in a form worthy of the great national Survey under 
Dr. Hayden’s charge. The fossil flora under notice presents a Ter- 
tiary facies, characterized by numerous Dicotyledonous Angiosperms 
(110 to 20 others: Monocotyledones, 3; Gymnosperms, 8 ; Crypto- 
gams 7). 

Prof. Lesquereux has collated this flora with the illustrated fossil 
plants of Europe and elsewhere, described by Heer, Schimper, 
Debey, Dunker, Ettingshausen, Saporta, Marion, &c., especially with 
those of Gelinden in Belgium, referred by Dewalque to the Lowest 
Tertiary or “Paleocene” (preceding the Eocene, Oligocene, Mio- 
cene, and Pliocene) of Europe, which has the limestone of Mons at 
the base, succeeded by the Heersian (including the Gelinden beds), 
the Landenian, Ypresian, and Paniselian stages. 

Still wanting more material for exact comparison with known 
Cretaceous and Tertiary floras of other regions, and recognizing the 
probable isolation of these and other plant-bearing beds of the late 
Mesozoic and early Tertiary epochs in the American area, Prof. Les- 
quereux acknowledges the want of homogeneity, or successional con- 
nexion, of the fossil floree in North America, up from these wonder- 
fully interesting Cretaceous deposits of Nebraska and Colorado, as 
far as the Lower Miocene. In the mean time he has executed his 
task of describing and illustrating these fossils in a masterly manner, 
trusting to have added his share of knowledge as a recorder of 
facts. 
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Geology of British North America. 

British North-American Boundary Commission. Report on the 
Geology and Resources of the Region in the Vicinity of the Forty- 
ninth Parallel, from the Lake of the Woods to the Rocky Mountains ; 
with Lists of Plants and Animals collected, and Notes on the Fossils. 
By G. M. Dawson, Assoc. R.S.M., F.G.S., Geologist and Botanist 
to the Commission. 8vo, 379 pages; with plates and woodcuts. 
Montreal, London, and New York. 1875. 

Mr. Dawson, during the two seasons of ardnous work on this 
Survey, devoted his attention chiefly to the geological structure of 
the country ; but, with the aid of his colleagues, he got together a 
collection of Insects (described by Mr. 8S. H. Scudder, in Appendix D), 
of Unionide (described by Dr. P. P. Carpenter, in Appendix E), 
and Grasses, Mosses, &e. (described by Prof. Macoun and Mr. G. 
Barnston, in Appendix F). Dr. Elliott Coues, accompanying the 
United-States contingent of the Boundary Survey as Naturalist, has 
zoological reports in preparation. 

The geological observations extend over 800 miles across the 
central region of the continent, hitherto geologically examined in 
some parts only, and for 300 miles in longitude not even geo- 
graphically known previously. Thus Mr. Dawson has worked out 
some important links between what was known of the geology and 
fossils north of his line (from the labours of Richardson, Bigsby, 
Isbister, Hind, Hector, Owen, Keating, Meek, Heer, Selwyn, and 
Bell), and what was known of the geology of the U.S. Territories 
on the headwaters of the Missouri, Yellowstone, Kansas, &c. (from 
the Surveys for the Pacific Railways, the U.S. Surveyors, and other 
sources), 

Laurentian, Huronian, Lower and Upper Silurian, and Devonian 
rocks are noticed in succession, going from the Lake of the Woods, 
through Manitoba; and the possible existence of Carboniferous 
rocks, under the prairies, but probably without good coal-seams, is 
adverted to. Permian and Triassic strata are wanting. The Creta- 
ceous beds succeed, but rest on different bed-rocks in different 
localities. They are not yet known in detail here; but further 
south, in Upper Missouri, Meek and Hayden make them 26,000 feet 
thick. The Tertiary Lignitic beds succeed, as on the north and the 
south. These are famous for their stores of fossil fuel, for their 

‘abundant vertebrate remains, and for their interesting, but as yet 
not sufficiently disentangled, geological history. These, with the 
Cretaceous beds below them, reach to the borders of the Rocky 
Mountains ; but a thick mantle of sands and clays, referable to the 
Glacial Period and to former great lakes, covers almost the entire 
surface of the enormous plains of which they are the substrata. 

The capabilities of the country with regard to settlement are 
carefully considered, and the maintenance and planting of forests 
especially insisted on as indispensable. 

Dr. J. W. Dawson, F.R.8., supplies Appendix A (with a Plate), 
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on the fossil plants from the Lignitic shales, and points out their 
“* Miocene ” characters, as compared with other fossil flore of North 
America and Europe; but, seeing that Reptiles of Mesozoic types 
are associated with them, that Baculites and Jnocerami occur also 
in the Lignitic series, and that a similar fossil flora occurs with 
‘*Cretaceous ’’ marine animal remains in both Dakota and Vancouver, 
he declines to assign these transitional beds to a definite systematic 
period, unless it be Lower Eocene, when the “Cretaceous ” fauna 
would thus seem to have persisted in the sea, whilst the land was 
becoming covered with a new flora. He enumerates :—Filices, 2; 
Equisetacee,2; Conifere, 3; Monocot, yledones, 4; Dicotyledones, 15. 
Several fossil woods examined by the microscope are also described 
and illustrated. 

The fossil plants above mentioned came—some from “ Porcupine 
Creek,” agreeing with the “ Fort-Union group” of Nebraska, and 
others from “Great Valley,” more nearly corresponding with the 
“Green-River group.” The shales of the first of these groups, at 
Milk River, yielded fragmentary remains of several Dinosaurs, Tor- 
toises, and Gar-fishes, determined by Prof. Cope, in Appendix B, as 
Cionodon stenopsis, Hadr osaurus?, Trionyx vagans(?), Trionys sp. (2), 
Plastomenus costatus, Pl. coalescens, Compsemys ogmius, C.? victus, 
Clastes, sp. 

The Report has a good Index. Itis well printed, and is illustrated 
throughont with numerous careful sections, mostly copied by ‘‘ photo- 
engraving” from pen-and-ink sketches by the author. 

Geology of Indiana. 

Fifth Annual Report of the Geological Survey of Indiana, made 
during the year 1873, by E. T. Cox, State Geologist, assisted by 
Prof. Joun Coutert, Prof. W. W. Borpey, and Dr. G. M. Lz- 
verre. 8yvo,494 pages, with maps, views, and sections. India- 
napolis, 1874. 

In continuation of former Reports (noticed in the ‘Annals,’ July 
1873), Mr. E. T. Cox and his assistants present the results of their 
further surveys in Indiana. Rich in coal and iron, this region 
demands the attention of metallurgists, as the chief portion of the 
Report satisfactorily shows. Indeed in the interest of the Ameri- 
can iron-workers, Reports, by Mr. Hartmann, on the Exhibition of 
coal and iron at the Universal Exposition at Vienna, on the Iron 
and Steel Industries of Rhenish Prussia and Westphalia, with a 
map, and on the manufacture of Spiegeleisen (pp. 5-101), precede 
the Geological Report of Indiana. This latter continues to give 
careful details of local geology, notices of all minerals and stones 
of commercial value, and of the manufactures and agricultural 
resources. The Antiquities, some of the most remarkable in the 
world, are not neglected ; for frequent mention is made of the Mound- 
builders and of their shell-heaps, tools, and extensive works. Ata 
bend of the Wabash River, in Posey County, an isolated bank, 
35 feet high, overhangs the river, which has eaten it half away 
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within the memory of man, exposing the abundant bones, pottery, 
and other relics of the Archaic inhabitants. The pottery is de- 
scribed as peculiar, good for food-cooking, thin, and resisting fire to 
a wonderful extent; some of it will be illustrated next year. A 
remarkable group of stone fortifications and mounds on the Ohio, 

in Clarke County, is also delineated and described. The Caves in 
Lawrence County, with their blind fauna, also receive attention. 
The Tripoli found in pockets in the cherty limestone, forming the 
roof of the coal, in Dubois County, is described as siliceous particles 
of organic origin, probably due to Foraminifera and Sponges (p. 424). 
Near the base of the Coal-measures in Warren County, Mr. Collett 
discovered a slab of sandy mud-stone bearing casts of cracks and 
footprints; of these latter Mr. E. T. Cox gives a lithograph, of the 
natural size, with the name Colletosaurus indianensis. He notices 
that the bones of the Amphibamus grandiceps, Cope, were found in a 
similar geological horizon in Llinois. 

PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAL SOCIETY. 

June 17, 1875.—Joseph Dalton Hooker, C.B., President, in 
the Chair. 

“First Report of the Naturalist accompanying the Transit-of- 
Venus Expedition to Kerguelen’s Island in 1874,” (Conclusion.) 
By the Rev. A. E. Eaton. 

In January 1875, shortly after the departure of the American 
Expedition from Royal Sound, an opportunity occurred of visiting 
ancther part of Kerguelen’s Island. To relieve the ennui of his 
officers and men, who by that time were thoroughly tired of bein 
detained without any definite occupation in an uninhabited island, 
Captain Fairfax ordered the ‘ Volage’ to leave Observatory Bay, 
and proceeded to Swain’s Bay, where he remained three weeks. 
During this period he entertained me as his guest, took me to the 
best localities in the bay for collecting, and rendered me every 
assistance that lay in his power. The Royai Society is therefore 
indebted to Captain Fairfax for a fine series of Algze from Swain’s 
Bay, comprising many species not found in Observatory Bay, and 
some that were not known to be indigenous to the island. Most 
of these are described in the ‘ Flora Antarctica’ as Falkland- 
Islands species. Captain Fairfax at the same time enabled me to 
secure the skeleton of a Globiocephalus, which was found dead in 
shallow water by Mr. Forrest (Mids.). Most of the epidermis had 
been removed by small crustacea, so that it was not possible to 
ascertain the colour of the animal; but Lieut. Goodridge, R.N., 
yery kindly photographed the carcass before it was flensed, and its 
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dimensions were carefully taken by one of the boat’screw, and there- 
fore it will be easily identified. 

Young Sea-Elephants were frequently found by us in Swain’s 
Bay. Some examples are uniformly reddish brown, others are pale, 
blotched and spotted with darker grey. They usually lie just above 
the beach, separately, in hollows among the Acena and Azorella, 
where they are sheltered from the wind. On being approached 
they make no attempt to move away (possibly because there are 
no land animals indigenous to the country capable of molesting 
them to cause them to acquire a habit of flight), but raise up the 
fore part of their body, open the mouth wide, and utter a peculiar 
slobbering cry. My mammalian specimens, unfortunately, are not 
so complete as they were when first procured, owing to the im- 
possibility of preventing “liberty men” and others taking an in- 
terest in such “ great curiosities” whilst the process of cleaning 
them was in progress. The removal of stones, purposely laid 
upon some of the bones, led to the loss of the fore limbs of seals, 
&e., which were blown away by the wind. 

All of the birds, with the exception of two species (a Procellaria 
and a Thalassidroma), are represented in the Cape-town Museum. 

Thalassidroma Wilsont (Dr. Wyville Thomson, however, seems 
to consider the Kerguelen-Island bird to be another species) 
arrived in the Sound in great numbers a few days before the 
“Transit.” Towards the end of January they commenced laying 
their eggs generally. By the second and third weeks of February 
the incubation of the eggs was usually far advanced; and a day 
or two before we left the island, Capt. Fairfax sent me a young 
bird recently hatched. The tarso-metatarsal joint is not elongated 
in the chick. I failed to find the eggs of Thalassidroma melano- 
gaster ; the birds occurred to me only in pairs. 

It may be well to explain that Petrels sit in their holes in pairs 
until the egg is laid. Then usually only one bird is found at a 
time upon the nest until the young are hatched; and soon after 
they have issued from the egg the young are found alone during 
the day. For whilst incubation is in progress, the bird not upon 
the nest is either asleep in a siding or branch of the burrow or (more 
commonly) is spending the day at sea; and when the young are a 
day or two old, both of the parents absent themselves during the 
day, and only return at night for the purpose of feeding them. 

Along the coast, outside Swain’s Bay, a few examples of Dvio- 
medea melanophrys, a species not observed in Royal Sound, were 
noticed. 

In the less frequented parts of the island some of the birds 
were unusually fearless and tame. Shags would submit to be 
stroked along the back without getting off their nests or attempting 
to peck the hand. More than once Sheathbills, and on one oc- 
casion a Skua, fed out of my hand. <A Sheathbill, after pecking 
at my boots, ate in succession six eggs held out to it. But the 
Skua behaved in a still more extraordinary manner. On ap- 
proaching within three hundred yards of the nest it was evident, 
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from the excitement of the old birds, that the young were hatched ; 
and on searching for the nestlings, the old birds commenced their 
usual onslaught when within two hundred yards of the nest. Dis- 
regarding their outcries and fierce swooping down, I soon found 
the young ones crouching amongst the herbage some distance 
apart from one another and the nest (which they leave at an early 
age), and sat beside the nearest. The hen Skua immediately 
alighted within a yard of me and continued her vociferations, whilst 
the cock withdrew to the other nestling. On stroking her chick 
the hen became more excited than ever and advanced a little 
nearer. Taking a Prion’s egg from my pocket and holding it 
out, her cries ceased whilst she eyed the egg, but recommenced 
when she again looked at me. She once more looked at the egg, 
became silent, waddled cautiously up and pecked gently at my 
finger, then, reassured, pecked the egg, which she very soon made 
an end of. In the same way she ate a young Prion killed for the 
purpose, and afterwards flew to the hole from whence the bird 
had been taken to see if it contained another; and upon my 
digging at some other holes, she came near and stood by in eager 
expectancy of further gratuities. With regard to her pecking 
first at the finger before the egg, I would observe that wild birds 
usually do this previous to feeding out of the hand. The Sheath- 
bills did the same, and so do English birds which have never been 
in confinement. It seems to be their way of testing the nature of 
any strange-looking object. 

The Sheathbill was plentiful in Swain’s Bay, and a fair number 
of their eggs were procured. As Dr. Kidder, the American Natu- 
ralist, had not succeeded in finding any, I was anxious that he 
should have some; but did not consider myself at liberty to give 
him more than one, and that a damaged specimen almost in 
halves. The Royal Society will now be able to be more liberal. 
A fine male example of a Raia, differmg from the species pre- 

viously found in Royal Sound, was shot by Mr. Budds, the chap- 
lain of H.M.S. ‘ Volage,’ two days before we sailed. 

The Agrostis mentioned when I last wrote came into flower 
about the third week in January. It can scarcely be said to form 
a sward, or pasturage even, in the neighbourhoods visited by me. 
The Limosella was found in February in fruit and flower, very 
sparingly, in only one shallow lake between the Observatory and 
Mount Crozier. 

- IT omitted to inform you that the Kerguelen-Island Callitriche, 
given in the ‘ Flora Antarctica’ as C. verna var. terrestris, should 
(I think) be regarded as a form of C. pedunculata rather than of 
C. verna. It has no bracts, and seems to exhibit other peculiari- 
ties of C. pedunculata. Prof. Wyville Thomson alludes to it as 
C. verna; but probably he adopted the name from the ‘ Flora’ 
without suspicion, unless, indeed (which is unlikely), both species 
occur on the island. For the satisfaction of other botanists I have 
brought back specimens of the plants in spirits, showing flower and 
fruit, as well as dried examples. 

<< na 
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The fern, which was new to me, according to Lady Barkly, may 
be a form of Polypodium (Grammitis) australe, 

In the following particulars I am sorry to have occasion to 
report failure. 

The moss-eating Lepidopterous larve all died before our arrival 
at the Cape. 

All the larger Algz collected were spoilt. One suite of dried 
examples was lost, through the box in which they were contained 
being placed open, in the rain, by one of the servants a few days 
before we sailed, without my knowing it had been moved from 
its place. The second set, gathered the day before we left the 
island, was sent on board the ‘ Supply,’ with directions that the box 
should be placed in an accessible position : unfortunately the mes- 
sage miscarried, the box was stowed away in the hold, and I could 
not get at it until a fortnight afterwards, when almost the whole 
of its contents were completely decomposed. 

Again, series of examples of some of the flowering plants were 
lost through the difficulty of attending to them when collected. 

I left Kerguelen’s Island in H.M.S. ‘Supply’ on the 27th 
February, arrived at Simon’s Bay on the 3lst March, and at 
Gravesend on the evening of the 7th May. In the course of the 
voyage I collected a few animals and Algz with the towing-net. 

MISCELLANEOUS. 

On Hemisepius, a new Genus of the Family Sepiide, with some 
Remarks on the Species of the Genus Sepia in general. By M. J. 
STEENSTRUP. 

Iy the memoir of which this is a summary I give, first, a short 
sketch of the history of the genus Sepia from the time of Linné, re- 
marking that this gentis, as limited by Lamarck in 1798, has since 
preserved the same signification, although the number of its species 
has been much augmented: instead of two species only, which it 
comprised in the time of Lamarck, it now includes more than thirty, 
of which a third, it is true, are only known by their test (sepium). 

The Sepie are rightly considered littoral animals; and we find 
them on the coasts of nearly every sea, although the two coasts of 
America have hitherto furnished very few species. Thinking that 
I could establish that the littoral species of the Cephalopoda have 
not generally an extensive geographical distribution, or at least not 
so extensive as the oceanic or pelagic forms, I have naturally been 
led to suppose that the genus Sepia ought to include a considerable 
number of unknown species, and I indicate some new ones in my 
memoir ; but beyond new species it ought no doubt to have also 
other forms still more modified, which might be placed by the side 

of the genus Sepia as distinct genera; and of this I give evidence in 
this memoir, the principal object of which is to make known to 
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zoologists a little sepian which Captain Andrea has brought me from 
Table Bay, at the Cape of Good Hope, and which I now publish as 
a distinct genus, under the name of Hemisepius typicus. Bearing in 
mind, on the one hand, the common characters which all known spe- 
cies of Sepiew present, as well as the modifications that these charac- 
ters often undergo according to the species, and, on the other hand, 
the differences due to sex, age, and season, that a long study of the 
Cephalopoda * has enabled me to demonstrate in individuals of the 
same species, I establish provisionally, until the discovery of new 
forms, the three following characters for my Hemisepius, considered 
as a genus. 

Hemisepius, which in other respects completely resembles a Sepza, 
has (1) a mantle which bears on its ventral surface deep pores, 
which in the H. typicus are disposed in two rows of twelve pores 
each, one on each side; these pores are situated in little nipples, 
and united with one another by a little longitudinal groove; (2) a 
test which is only half-developed (whence its name); the very rudi- 
mentary calcareous partitions do not cover the anterior portion of 
the dorsal plate, and their anterior margin is not parallel to the 
corresponding margin of that excessively thin plate; (3) on the 
eight arms only two rows of suckers, which differ besides from those 
of the true Sepie by their much depressed and nearly discoidal form. 
Even without the presence of the pores on the lower surface of the 
mantle, either of the two latter characters, if we consider the gene- 
rality of the known species of the genus Sepia, would have: sufficed 
to induce the establishment of a new genus; but as similar pores, so 
far as I know, are only found in the genus Sepiordea, and are there 
accompanied by characters which render its separation from the 
genus Sepiola quite natural, I have thought that I ought to attach 
all the more importance to their appearance in Hemisepius. 

The individual put at my disposal being small (it only measures 
53 millimetres long), it was important to get rid of any idea that the 
animal in growing might lose the characters which distinguish it 
from all the known Sepice, as to the feeble development of its test 
and the peculiar form of its suckers &c. I therefore show that this 

individual, which is a female and would perhaps have grown larger, 
may be regarded as adult. In fact, not only is it fit for reproduction, 
but it has already received spermatophores in the very peculiar situ- 
ation where they are fixed on all the Scpiw, the Sepzoteuthes, and 
the Loligines, as I showed for these three genera, eighteen years ago, 
in my memoir on the hectocotylized arms of the male Cephalopoda in 
general. lI reproduce here the following passage relating to these 
remarkable characters, which have been far too much neglected up 
to the present time by the naturalists of some countries :— 

“The right of employing, as we have done here, the hectocotylized 
arm as the check of a natural grouping of the Cephalopoda, resides 

* These differences between individuals of the same species have gene- 
rally passed unrecognized ; and from this a deplorable confusion in the de-. 
termination of the species and genera and even of the families has often 
resulted, 
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in its importance for reproduction in general. It is evident that 
this peculiar structure, sometimes of one pair of arms, sometimes of 
another, sometimes to the right, sometimes to the left, sometimes at 
the summit, sometimes at the base, &c., must involve many differ- 
ences in the mode of fixation of the spermatic masses or spermato- 
phores on the females, and (inasmuch as the semen does not seem to 
be poured upon the eggs by involuntary or mechanical, but by con- 
scious movements) in the manner in which fecundation is effected. 
What simple reflection tells us on this subject is equally confirmed 
by observation. The spermatic masses are in reality fixed on very 
different places and in very different conditions, a thing which I shall 
explain in another memoir of which I here give only the general 
conclusion—namely, that the genera Sepia, Sepioteuthis, and Loligo 
(consequently all those in which I have found the left ventral arm 
hectocotylized) fix the spermatic masses on the internal surface of 
the buccal membrane of the females, which is specially organized for 
that purpose; whilst in the other Decapoda I have never found the 
sperm fixed in that place, but in various points of the mantle or of 
the interior organs, in Ommatostrephes for example, far back in the 
cavity of the mantle, towards the middle part of the back” *. 

Lastly, I show in my memoir how the application of these sper- 
matic bodies, on such extraordinary points, is effected in reality, in the 
families of the Sepians and the Loliginians, by means of figures repre- 
senting types of the principal groups of the Sepias. One of these 
figures represents the buccal part of Sepia hierredda, a species closely 
allied to Sepia officinalis, and which might pass for a type of the 
Sepias with a very strongly developed test, terminating behind in 
the form of a beak; another the corresponding part of Sepia inermis, 
which, as a contrast, furnishes a good type of the Sepias with the 
test very feebly developed and not produced behind. Lastly, Sepio- 
teuthis sepioidea is the representative of the great group of the 
Loliginians. In all these cephalopods the spermatic; masses in their 
cylindrical sacs are always fixed to the internal surface of the buccal 
membrane. I have found this arrangement in many species of these 
three genera, with only slight modifications in the different species 
and different individuals of the same species. 

Although these characters are of very great importance in the 
determination of the sex and age of the Cephalopoda, no very clear 
idea is generally entertained of them. It has even been denied, of 
late years, that the male Sepias observed in the aquarium had hecto- 
cotylized arms, although it is so easy to prove this conformation of 
the arms in all male individuals; and after this it is not astonishing 
that we should have had to wait so long for the recognition of the cor- 
responding character on the buccal membrane of the females, although 
Sepias exist now in many aquariums. 

To the figures just mentioned I have added the representation of 

* ‘Mémoires de l’Académie Royale Danoise des Sciences,’ 5th series, 
vol. iv. p. 213, with two plates (translated in ‘ Wiegmann’s Archiv’ for 
1857, p. 211, and in Ann. & Mag. Nat. Hist. ser. 2, vol. xx. p. 81, with two 
plates). 
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the buccal parts of the female of Sepia tuberculata of the Cape, be- 
cause it presented the following peculiarity: the male had fixed the 
whole mass of the spermatophores on the external surface of the 
buccal membrane—a thing which I have never seen in any other 
Sepia, although I have sometimes observed that a few spermatophores 
had separated from the others and fixed on the external surface, 
nay, even near the base of the arms. How far is this arrangement 
entirely accidental in S. tuberculata? This I cannot decide, as I 
have examined only one individual; at any rate the observation in 
question is not without interest relatively to Hemisepius, for in that 
species the spermatophores are fixed on the part of the lip which 

- usually fulfils this office in the Sepians and the Loliginians ; but some 
are found, nevertheless, on the margin of the lip, and even on the ex- 
ternal surface. The preceding will suffice, I think, to show that in 
the actual state of our knowledge our example of Hemisepius, al- 
though small, ought not to be regarded as a young and undeveloped 
individual, but as an adult. 

To facilitate the comparison of the characters of Hemisepius and 
the Sepias the two plates which accompany this memoir contain many 
details hitherto unknown. It will be seen, for example, that in the 
species which seems to me to be the Sepia tuberculata, Lamk., there 
are eight rows of suckers at the extremity of the eight arms, instead 
of four or two,—that a new species from Japan (S. Andreana) has 
the arms of the second pair elongated in an extraordinary manner, 
doubtless to fulfil some particular function,—and that there are even 
some Sepias which have the lobes of their buccal membrane provided 
with suckers, like the greater part of the Loliginians, for example the 
Sepia aculeata, v. Hass.—Comptes Rendus, October 4, 1875, p. 567. 

On the Ichthyological Fauna of the Island of St. Paul. 
By M. H. E. Savvaez. 

The study of the distribution of living creatures on the surface 
of the globe has acquired great importance of late years, and more 
than ever we are now-a-days interested in botanical and zoological 
geography. It is only by the knowledge of the distribution of 
organisms that we shall succeed in understanding how the forms are 
grouped which sometimes give so peculiar a physiognomy to a 
country—that we shall arrive, no doubt, at a knowledge of the mi- 
grations of these creatures, and how they have radiated from their 
centres of origin. 

As may be easily understood, isolated islands possess the greatest 
interest from this point of view. Their flora and fauna have, in fact, 
remained what they were from the first ; and the variations, if varia- 
tions have taken place, must have been confined within narrow 
limits, not exceeding what they may be in the type. Undoubtedly 
the study of the terrestrial and fluviatile animals is most in- 
structive from this point of view; but that of the marine animals 
nevertheless possesses great interest. 

The island of St. Paul, lost in the Indian Ocean, must possess 

3 
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special interest ; and therefore we have carefully investigated the few 
representatives of the ichthyological fauna of that island, for which 
science has to thank the researches of the expeditions of the ‘Novara’ 
and of the commission of the transit of Venus. Although it is only 
known by a very small number of species (ten), this fauna has led us 
to some results to which we beg the Academy to attend for a few 
moments *. 

In consequence of the geological structure of the island, the spe- 
cies found at St. Paul have a very limited geographical extension ; 
but the study of the species is for this reason only the more 
instructive. 

Of the species collected at St. Paul, only three have been met 
with in other regions ; and two others of them have been captured 
in the open sea. 

Acanthias vulgaris is a shark of very wide geographical distribution, 
the species having been indicated in the Channel, the Atlantic Ocean, 
and the Mediterranean, at the Mauritius, and at the Cape. The 
types of Latris hecateia and Nemadactylus concinnus were found at 
Van Diemen’s Land by Richardson. The other species belong to 
the genera Serranus, Bovichthys, Sebastes, Mendosoma, Labrichthys, 
and Motella. 

The Serranus, named by Kner S. novemcinctus, belongs to the 
group of Serranus scriba, which must have passed into the Mediter- 
ranean during the Tertiary epoch, when that sea communicated with 
the Red Sea. 

At the same epoch the type of the Sebastes of the Indian Ocean, 
the European representative of which is Sebastes (Sebastichthys) 
dactylopterus, emigrated towards the Mediterranean. It is to this 
group of Sebastichthys that the Sebastes of St. Paul, which we regard 
as a new species, belongs. Allied to the Sebastes percoides of New 
Zealand, Van Diemen’s Land, and South Australia, the Sebastes 
Mouchezi differs therefrom by the narrower space between the eyes, 
the longer muzzle, the narrower palatine band, the smaller backward 
prolongation of the maxillary, the black tongue, the shorter dorsal 
and anal spines, and the uniform tint of the body. 

It is with the species of the south of Australia (that is to say, with 
those that we find almost under the same parallel) that the fishes 
of the island of St. Paul present the most relationships. We have 
mentioned Latris hecataa and Nemadactylus concinnus, and described 
Sebastes Mouchezi, allied to S. percoides; we can further cite two 
species of Lubrichthys representing South-Australian species. 

One of these, Labrichthys Lantzii, n. sp., belongs to the group 
which includes species of which the cheeks and the base of the dor- 
sals are garnished with several rows of scales. Our species differs 
from those resembling it by the presence of a posterior canine tooth, 
several series of teeth in the jaws; the body of a light mahogany 
colour, tinged with violet on each scale, a violet line uniting the 

* The Museum of Natural ae has received the fishes of the island 
of St. Paul, through the care of MM. de I’Isle and Velain, 
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eyes by passing below the mouth, and a line of the same colour 

running from the mouth to the thorax; the dorsals of the same 

colour as the body, but tinged with brown and red, and adorned 

with three violet bands; a black spot between the first two spines of 

the dorsal; anal yellowish, violet at the extremity. 

The other species, Labrichthys isleanus, n. sp., belongs to a group 

the species of which have only two series of scales on the cheek. 

As in the preceding species, we observe a posterior canine tooth and 

small successional teeth in the jaws. The body, of a red-lead 

colour, orange on the belly, is traversed by longitudinal lines of a 

darker tint. A black spot is observed between the first two spines 

of the dorsal, another spot of the same colour between the penulti- 

mate pair of rays of the soft fin, and a third spot at the posterior and 
superior part of the pedicle of the caudal. 

The genus Mendosoma was only represented by a single Chilian 

species (Mendosoma lineatum) when Kner met with the genus at St. 

Paul (M. elongatum). 
As to Bovichthys psychrolutes, Giinth., the species belongs to a 

group bearing the seal of the genera characteristic of cold regions. 

This is also the case with Motella capensis, Kaup, a form essentially 

characteristic of the colder parts of the southern Atlantic hemisphere. 

—Comptes Rendus, November 22, 1875, p. 987. 

On a gigantic Stridulating Spider. By James Woop-Mason. 

Mr. Wood-Mason exhibited specimens of a gigantic spider be- 
longing to the genus Mygale, which had the power of emitting a 
loud stridulating sound, and stated that that interesting discovery 
had been made by Mr. S. E. Peal of Sibsdgar, Assam, who, at his 
request, had drawn up a most graphic account of his observations 
on the living animal. Mr. Mason had himself undertaken to ascer- 
tain the position and to describe the structure of the sound-producing 
apparatus, which he had found to consist of a comb, composed of a 
number of highly elastic and indurated chitinous rods, situated on 
the inner face of the so-called mawille, and of a scraper, formed by 
an irregular row of sharp spines on the outer surface of the chelicere. 
This apparatus was equally well developed in both sexes, as in most 
Coleopterous insects, and was not confined to the males as in the 
Orthoptera, Homoptera, and the stridulating spiders (Theridion) 
observed by Westring, in all of which the exclusive purpose 
of the sounds emitted seemed to be to charm or call the opposite 
Bex. 

In conclusion, Mr. Mason discussed the probable purposes of the 
sounds emitted, and pointed out how the Mygale stridulans, as he 
proposed to call the species observed by Mr. Peal, differed from its 
nearest ally MM. javanensis, in which no stridulating organs were 
developed. A full account will shortly be published in the Society’s 
Journal.—Proc. As. Soc. Bengal, November 1875. . 
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On the Mechanism and Causes of the Changes of Colour in the 
Chameleon. By M. P. Brrz. 

The observations and experiments which are developed in the 
memoir that I have the honour to lay before the Academy may be 
summed up in the following propositions :— 

1. There exist, in the skin of the chameleon, contractile corpuscles 
of different colours, which are sometimes hidden in the depths of the 
dermis and sometimes spread out at the surface in innumerable 
ramifications, interlacing from one corpuscle to another (Milne- 
Edwards, Brucke, G. Pouchet). 
We also find in it a superficial yellow pigment and a cerulescent 

layer (G. Pouchet), yellow by transmitted light, blue on an absor- 
bent ground. 

2. The section of a mixed nerve has the result of giving to the 
whole of the cutaneous region that it innervates a dark blackish 
tint; its excitation causes the same region to acquire first a green, 
then a yellow tint. 

This is the case also with a fragment of skin separated from the 
body and then excited by electricity (Brucke), 

3. The section and the excitation of the spinal marrow produce 
the same effects in the whole posterior region of the body. 
When the section is effected in the cervical region, the head and 

the anterior part of the body are also blackened. The nerves which 
run to the coloured corpuscles of these regions originate between the 
third and the sixth dorsal vertebre ; they follow the great sympa- 
thetic nerve of the neck. 

4. After the section of the medulla the energetic excitation of a 
mixed nerve induces, by reflex action, a slight lightening of the skin, 
especially on the corresponding side. 

5. Semisection of the spinal marrow causes the blackening of the 
corresponding side. 

6. After the ablation of the two cerebral hemispheres the animal 
no longer spontaneously changes colour, but it changes as before 
when it is excited. The same result follows the removal of the 
optic tubercles, the cerebellum, or the commissure. 

But if the medulla oblongata be cut transversely beyond the fourth 
ventricle, the whole body becomes black, and no longer changes 
eolour. 

7. During sleep and anesthesia, and after death, the whole body 
becomes yellowish white. 

8. After the ablation of one cerebral hemisphere (an ablation the 
consequence of which is the loss of the opposite eye), the corre- 
sponding side changes colour much more rapidly than the opposite 
side; moreover, it remains always of a much darker tint. The 
ablation of the sound eye does not restore the equilibrium. 

After the ablation of one eye the corresponding side remains much 

Ann. & May. N. Hist. Ser. 4. Vol. xvii. 7 
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lighter than that upon which the animal can see; the ablation of 
both eyes restores the equilibrium. 

9. Curare does not act upon the colorator nerves, the excitation 
of which induces the light tint when the motor nerves no longer pro- 
duce muscular contraction ; eserine (physostigmine), on the contrary, 
acts first upon the colorator nerves. 

10. Light gives a dark tint to the portions of the skin that it 
strikes (C. Perrault, Vrolik,..... Brucke). This action, which 
is exceedingly distinct during sleep, during anesthesia, and after 
death, is very manifest even during the waking state. It takes 
place through dark blue glass, but not through red and yellow 
glasses. 

Conelusions—From the whole of these facts the following econ- 
clusions may be drawn :— 

a. The various colours and tints that chameleons assume are due 
to the change of position of the coloured corpuscles, which, accord- 
ing as they bury themselves under the dermis, or form an opaque 
ground beneath the cerulescent layer, or spread out in superficial 
ramifications, either leave the skin its yellow colour or give it green 
and black colours. 

_ 6. The movements of these corpuscles are governed by two kinds 
of nerves,some of which cause them to travel from the depths towards 
the surface, while the others produce the opposite effect. In the 
state of maximum excitation these corpuscles conceal themselves be- 
neath the dermis; this is also the case in the state of complete 
repose (sleep, anzesthesia, death). 

c. The nerves which cause the corpuscles to flow back beneath 
the dermis have the greatest analogies with the vaso-~constrictor 
nerves. 

Like these, in fact, they follow the mixed nerves of the limbs and 
the great sympathetic of the neck ; like them they do not intercross 
in the spinal marrow ; like them they have their origin for the head 
at the commencement of the dorsal region; like them they possess a 
very powerful reflex centre in the medulla oblongata, the entire 
spinal marrow being another much less energetic centre; like them 
they are not affected by curare and poisoned by eserine. 

d. The nerves which bring the corpuscles towards the surface are 
comparable to the vaso-dilatator nerves ; but although we are forced 
to assume their existence, it is difficult to say any thing very distinct 
as to their anatomical distribution and their relations to the nervous 
centres ; itis very probable that they traverse nervous cells before 
passing to the colouring corpuscles. 

e. Each cerebral hemisphere, by the intermediation of the reflex 
centres, governs the colorator nerves of both sides of the body ; but 
it acts principally upon the nerves analogous to the vaso-constrictors 
of its own side, and on the nerves analogous to the vaso-dilatators 
of the opposite side. 

In the regular condition of things each hemisphere comes into 
play (besides the excitations arising by general sensibility) under 
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the influence of excitations coming through the eye of the opposite 
side. 

jf. The luminous rays belonging to the blue-violet region of the 
spectrum act directly upon the contractile matter of the corpuscles, 
causing them to move and to approach the surface of the skin. 

I think I am justified in expressing the hope that these investiga- 
tions will at last throw some light upon the history of the vaso- 
dilatator nerves, of which so little is known; they will also serve 
me as a starting point for studying the action that light must exercise 
upon the contractile substance under other circumstances, and parti- 
cularly upon the sanguiferous capillaries of the human skin.— 
Comptes Rendus, November 22, 1875, p. 938. 

On the Anatomy and Histology of Lucernaria. 
By M. A. pe Kororrneure. 

During the summer of the present year I occupied myself with the 
anatomical and histological investigation of Lucernaria octoradiata 
in the laboratory of M. de Lacaze-Duthiers at Roscoff. The abun- 
dance of the animal and the perfect arrangement of the laboratory 
enabled me quickly to arrive at the results which I now communi- 
cate to the Academy. 

The walls of the body consist of four layers:—1, the ectoderm, 
covered by a cuticle ; 2, the gelatinous layer; 3, the elastic -mem- 
brane ; 4, the entoderm. At the bottom of the ectoderm, as well 
as in the entoderm, there are cells which become transformed into 
nematocysts or into glandular cells. The gelatinous layer and the 
membrana propria are traversed by elastic fibrils, which are pro- 
longations of the entodermic cells. Two kinds of muscles occur in 
the Lucernaria, longitudiual and circular ; the latter always form an 
exterior layer. The longitudinal muscles are represented by four 
trunks, which commence at the bottom of the foot. Halfway up 
the body of the animal each trunk divides into two rods; and each 
rod enters into a bundle of tentacles. A layer of longitudinal mus- 
cular fibres occurs in the walls of the peristome and of the buccal 
tube. The circular muscles exist (1) round the mouth, (2) along 
the margins of the body, and (3) in the tentacles, Lach fibre is a 
simple cell, containing a very refractive fibril. The cells may 
unite by prolongations and develop a single fibril, which traverses 
a whole series of cells. The fibril grows at the expense of the 
cell itself; the protoplasm of the latter disappears almost entirely, 
and the nucleus is enclosed in the fibrous mass. ‘The peristome on 
its outer surface is clothed with well-developed muscular cells; 
these cells at the same time separate a perforated cuticle; the 
presence of the latter proves that it is a layer of a muscular epi- 
thelium, 

With regard to the nervous system of the Hydraria there are 
many suppositions, but nothing is positively known. Kleinenberg, 
without much reason, attributes a nervous character to the cells of 



100 Miscellaneous. 

the muscular epithelium. Schultze regards the threads (cnidocils) 
of the urticating organs as organs of touch. The study of Lucer- 
naria has enabled me to extend Schultze’s observations: the heads 
of the tentacles of the animal in question are covered with nemato- 
cysts (urticating organs). Each nematocyst is placed in a cell, 
which bears a thread. This cell is produced into a long fibril, which 
traverses another bipolar or multipolar cell. The fibril in question 
terminates by a small peduncle, which penetrates into the membrana 
propria. The multipolar cell may be regarded as a nervous cell, 
The analogy with the tactile organs of the Arthropoda is complete. 
Between these tactile organs there are long glandular cells filled 
with a mucous substance, which enables the Lucernaria to attach 
itself by its tentacles. 

The digestive cavity contains a stomach and four wide radial 
canals; the walls of this cavity are clothed with a layer of ento- 
dermic cells, which are ciliated on the peristome and simple on the 
outer walls of the bedy. Among the entodermic elements there 
are unicellular flask-shaped glands, which secrete a digestive fluid. 
The surface of the cavity above mentioned is increased by mesen- 
teric filaments. One side of each filament is formed by glandular 
cells, whilst the other is ciliated. I suppose that the ciliated cells 
serve to produce a circulation in the cavity, and the simple ento- 
dermie cells absorb the nutritive liquid. 

The sexual elements are developed in special capsules of ento- 
dermic origin. Each capsule is composed of the entoderm and of 
an elastic membrane (membrana propria); the interior of the cap- 
sule is filled with ovigenous cells; the young ovum has a large 
germinal vesicle, which disappears as it enlarges. The developed 
ovum is surrounded by a strong membrane with a large micropyle. 
The mature capsule is furnished, near its base, with a duct, which 
serves for the issue of the sexual products; this duct is closed, 
which is due to the elasticity of the membrana propria, The pres- 
sure of the mature ova from the interior opens the duct; a few ova 
issue, and the duct closes again.— Comptes Rendus, November 8, 
1875, p. 827. 

Instinct (?) in Hermit Crabs. By ALEXANDER AGassiz. 

While tracing the development of one of our species of hermit 
crabs I raised from very young stages a number of specimens till they 
reached the size when they need the protection of a shell for their 
further development, I was, of course, curious to see how they 
would act when first supplied with the necessary shells. For this 
purpose, a number of shells, some of them empty, others with the 
animal living, were placed in the glass dish with the young crabs. 
Scarcely had the shells reached the bottom before the crabs made a 
rush for the shells, turned them round and round, carefully examin- 
ing them, invariably at the mouth; and soon a couple of the crabs 
decided to venture in, which they did with remarkable alacrity ; and 

4 
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after stretching backward and forward, they settled down into their 
shells with immense satisfaction. The crabs who were so unfortunate 
as to obtain for their share living shells, remained riding round upon 
the mouth of their future dwelling, and on the death of the mollusk, 
which generally occurred soon after in captivity, commenced at once 
to tear out the animal, and having eaten him, proceeded to take his 
place within the shell. 

It is, of course, very difficult to apply to Invertebrates many of 
the laws of natural selection ; and thus far we know so little of the 
habits of most of our marine animals, that it is idle to speculate upon the 
effect of causes which may effectually modify the life of higher animals. 
In the case above mentioned, there is no possible connexion between 
the embryo and the parent to account for the young having learned 
from the former the use of the shell and its value for his existence. 
We can therefore only explain the faculty of performing this act as 
inherited, or else as a simple mechanical act rendered necessary by 
the conditions of the young hermit crab. The latter seems the more 
probable case from the nature of the test of the hermit crab in its 
younger stages. While the young hermit crab, soon after leaving 
the egg, is still provided with its powerful temporary swimming-feet, 
and while the feet of the adult can only be traced as mere rudiments 
behind them, the whole test of the cephalothorax and abdomen (which 
are symmetrical) is of considerable consistency up to the last 
moults preceding the stage when it seeks a shell. At that time 
the young are no longer symmetrical, the feet, which are now fully 
developed, being largest on the right side, and the abdomen begin- 
ning to curve in the same direction away from the longitudinal axis. 
When the moult has taken place which brings them to the stage at 
which they need a shell, we find important changes in the two hind 
pairs of feet, now changed to shorter feet capable of propelling the 
crab in and out of the shell; we find also that all the abdominal ap- 
pendages except those of the last joint are lost: but the great distinc- 
tion between this stage and the one preceding it is the curling of the 
abdomen ; its rings, so distinctly marked in the previous stages, are 
quite indistinct, and the test covering it is reduced to a mere film, 
so that the whole abdomen becomes of course very sensitive. It is 
therefore natural that the young crab should seek some shelter for 
this exposed portion of his body; and, from what I have observed, 
any cavity will answer the purpose—one of the young crabs having 
established himself most comfortably in the anterior part of the cast 
skin of a small isopod, which seemed to satisfy him as well as a shell, 
there being several empty shells at his disposal. This mechanical 
explanation still leaves unanswered the eagerness with which the 
erabs rushed for the shells, their careful examination of the openings, 
their taking the animal out and occupying its place—all acts which 
seem to require considerable intelligence (?) and to show remarkable 
forethought (?).—Siliman’s American Journal, October 1875. 

Newport, August 23, 1875, 
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On the Organization of the Acarina of the Family Gamasidee—Cha- 
racters which prove that they constitute a natural Transition between 
the Hexapod Insects and the Arachnida. By M. Méenry. 

In our opinion the type of the family Gamaside is the genus 
Uropoda and not Gamasus *, because it is the Uropode that present 
the most perfect organization, most nearly approaching that of 
insects and even of the highest insects. This goes so far that we might 
perfectly well maintain that they are true Hexapoda, seeing that 
the feet of the first pair form an integral part of the organs of the 
mouth, and constitute true labial palpi by the union of the coxe of 
this pair with the mentum, which forms a true labium, and by 
their insertion within the margins of the buccal cavity. 

This organization of the Uropode, so much resembling that of 
certain suctorial insects, falls off gradually when we pass to the genera 
Gamasus, Dermanyssus, and Pteroptus, to acquire that which prin- 
cipally characterizes the Arachnida—that is to say, to become plainly 
octopod ; thus the feet of the first pair, which still fulfil the func- 
tions of palpi, and differ from the rest in the form of the tarsus in 
the Gamasi and Dermanyssi, in which the coxze are separated from 
the mentum, become like the rest in form and attachment in the 
Pteropti, and are then exclusively organs of progression. 

It is not only by the form and functions of the first pair of feet 
that the Gamaside depart from all the other Arachnida, but also by 
the number and form of the parts of the rostrum, the composition 
of which much resembles that of the Hymenoptera. As in the 
latter, the maxillee concur to form a tube sheathing the ligula; this 
tube is completed superiorly by an advanced Jabium, which does not 
exist in the Arachnida; and the complete tube, with the organs it 
contains, forms a true trunk, shorter than in the Hymenoptera, but 
movable as in those insects, and containing nearly the same ele- 
ments. The principal difference consists in the position and form 
of the mandibles, which, instead of being short, robust, and attached 
in front of the trunk as in the Hymenoptera, are in the form of 
rods terminated by a chela, or of styles sliding in the interior of the 
rostral tube and moving independently of each other; they thus 
remind us in form of the mandibles in the Hemiptera, in some 
Diptera, and especially in the fleas. It may be added that we find 
as accessory parts of the rostrum, besides the large pair of maxillary 
palpi common to all insects and all Arachnida, a second pair of small 
cultriform maxillary palpi, of two joints, of which only the terminal 
one is free and movable, resembling those of the Cicindelide and 
Carabide, or, better still, the galea of the Orthoptera—secondary 
palpi which are not met with in any arachnid of other families. 

‘lhe Gamasidz also possess an independent, movable and setiferous 
mentum, such as is not presented by any other Acarian family, 

+ See a previous note on this subject, Comptes Rendus, May 31, 1875. A b] ) . 5] 
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and which has no resemblance to the sternal lip of the largor 
Arachnida, 

These generalities upon the anatomy of the Gamasidze show how 
much justification we had to regard this family as the first in the 
order Acarina, and as establishing the transition between the class 
Arachnida and that of insects.— Comptes Rendus, December 6, 1875, 
p. 1135. 

On the Presence in existing Seas of a Type of Sarcodaria of the 
Secondary Formations. By M. P.-Fiscurr. 

Thirty years ago Quenstedt noticed *, under the name of Dendrina, 
some excavations of unknown origin observed by him in the most 
superficial layers of the Belemnitelle of the Chalk. These were so 
imperfectly defined that the German author questioned whether they 
were not due to a morbid alteration of the test of the Belemnitelle. 

The Dendrine of Quenstedt remained long comparatively un- 
known. Morris approximated them to the Talpine, which I 
regard provisionally as perforations of fossil Bryozoa or Hydrozoa ; 
Pictet and other paleontologists attributed them (I do not know 
why) to Annelids; Etallon established a distinct order for these 
excavations, and thought he could describe several species of 
Dendrina from the Jurassic formations, species characterized solely 
by the general form of the perforations. 

By examining the Dendrine of the test of Belemnitella, I ascer- 
tained, by means of solution of carmine, that there existed a manifest 
osculum at which each Dendrina opened, and that these oscula were 
not without resemblance to the efferent orifices or proctides of tho 
sponges of the genus Cliona. It was therefore probable that the 
Dendrine were related to the sponges. 

An unexpected discovery has just furnished fresh materials for 
the elucidation of this question. Shells dredged at a depth of 
25-90 fathoms in the Bay of Biscay showed perforations of existing 
animals which I could not but regard as allied to those described 
in the fossil state by Quenstedt. Soon afterwards the same fact 
recurred in shells from the Mediterranean and the Indian Seas, 
and I acquired the certainty that the Dendrine still exist in 
nearly all the seas of the globe, and that they present the same 
characters and have the same perforating habits as those which 
riddled the fossil shells of the Secondary formations with their 
perforations. 

If we examine with a lens the outer surface of some coloured 
shells (Pecten, for example), small, opaque, irregular, lobulated 
whitish spots may be observed ; these are Dendrine. A rounded 
orifice terminates a tolerably wide oblique canal, and forms a com- 
munication between the exterior and the cavity of the perforating 
animal. The orifice is single, and resembles the large oscula or 
efferent apertures of the Clone; the lobules also are probably in 

* Petrefactenkunde Deutschl. Cephal. Taf. xxx. fig. 36, 
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communication with the ambient liquids by exceedingly delicate 
canals starting from their periphery, a certain number of which 
open at the surface of the perforated shells. On this hypothesis 
these canals would represent the afferent apertures of the Clione. 

In thin plates of shells the perforations of the Dendrine are seen 
to be composed of more or less numerous irregularly branched 
vacuoles, which are inflated here and there, but retain throughout a 
pretty wide diameter. The youngest are ovoid or lageniform. 

Although the size of the Dendrine is variable, it is rare for an 
individual from the French coast (Dendrina europea, Fisch.) to 
attain 0°8 millim.; generally the maximum diameter is 0:6—0-7 
millim. The large osculum measures 0-07 millim., and the lobules 
vary between 0-06 and 0-08 millim. in diameter. I have counted 
from 60 to 80 individuals of Dendrina upon a surface of 1 square 
centimetre of the shell of Pecten opercularis. 
When a Dendrina is highly magnified, a quantity of minute canals 

are seen to start from the periphery of the lobules and penetrate the 
perforated shell in all directions. These canaliculi are cylindrical, 
rectilinear, slightly dilated near their point of emergence, truncated 
at their extremities. Sometimes some-are a little wider than the 
others, or slightly curved. Each canaliculus seems to have a distinct 
origin; there are no anastomoses or bifurcations; the interior is 
filled with a brownish organic material. Their length is from 0-03 
to 0-06 millim., and their diameter from 0-0010 to 0:0015 millim. 
It may be supposed that sarcodic processes more or less analogous 
to the pseudopodia of the Rhizopods pass into these canaliculi. 

I have been unable to ascertain the existence of spicules in the 
interior of the Dendrine, even with a power of 500 diameters. We 
see no trace of the siliceous plates or corpuscles which consolidate 
the surface of the Clione and Rhoose. 

The Dendrine cannot be confounded with young Clione. The 
latter have a more or less rounded initial chamber of much larger 
dimensions ; in a more advanced stage the excavations of the Clione 
are united to each other by narrow canaliculi, and several oscula 
open at the surface of the perforated body, whilst in the Dendrine 
there exists only one principal orifice, at which the canal penetrating 
into all the lobules terminates. 

The size of the Clione is only limited by the extent of the per- 
forated body ; sometimes, even, the Clione, which have commenced 
their work of destruction at various points, become confounded into 
a mass by a process to which I have given the name of aggregation 
by coalescence. The dimensions of the Dendrine are comparatively 
limited, and hardly vary more than those of the existing Foramini- 
fera. This last character, with the presence of the peripheral cana- 
liculi and the absence of spicules, leads me to regard the Dendrine 
as a peculiar type of perforant Sarcodaria more nearly related to the 
Rhizopods than to the Sponges.—Comptes Rendus, December 6, 
1875, p. 1131. 
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XI.—Descriptions of Species of Asteriidee and Ophiuride 
from Kerguelen’s Island. By Epaar A. Smiru, F.Z.8., 
Zoological Department, British Museum. 

THIS is the first account of any starfish from the above locality ; 
and consequently the very large proportion of new species 
among the eleven here enumerated is not altogether surprising. 
The specimens now described form part of the collections made 
by the Rev. A. E. Eaton, the naturalist sent by the Royal 
Society with the British expedition for observing the Transit 
of Venus in the early part of-last year. The Asteriide were 
all dredged in Royal Sound, at a depth of from 5 to 10 fathoms. 
Further remarks on their similarity to boreal types and their 
relation to other faunas will be made in a subsequent paper. 

Asteriide. 

Asterias meridionalis, Perrier, Ann, & Mag. Nat. Hist. 
1876, vol. xvii. p. 36. 

Body six-rayed, reddish brown above, pale buff beneath. 
The rays thickish, taperingly conical, convex above, rather 
more than twice as long as the width of the disk. Ambu- 
lacral spines in two series: the lower margin of the rays 
with a Aontile or triple series of short spines; dorsal margin 
with a similar row. Upper surface of the body and arms 
covered with numerous short, blunt, irregularly disposed spines. 

Ann. & Mag. N. Hist. Ser.4. Vol. xvii. 
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Diameter between extremities of opposite arms 6 inches ; 
diameter of disk 1,8; inch. 

Var. With the spines on the upper surface longer and acute. 
Hab. Royal Sound, Kerguelen’s Island. 

The specimens which I associate with this species differ 
from the type of it described by M. Perrier in a few particulars. 
In one example the ambulacral spines are not constantly in a 
double row; towards the mouth they are in but a single series, 
and only become double at intervals up the rays. This spe- 
cimen has the spines on the upper surtace blunt and short, as 
in the type; but another example differs, being covered with 
longer conically acute mobile spines. 

Asterias Perriert, sp. nov. 

Radii sex, cylindraceo-attenuati, ad latera supraque rotundati, inferne 
anguste complanati ; discus mediocriter magnus, diametri maxime 
circiter 2 equans; sulci ambulacrales haud latissimi; spine am- 
bulacrales serie unica (in exemplo maximo longitudine circiter 
3 millim.), subgraciles, latitudine sequales, ad apicem haud cla- 
vate, modo rotundate ; spine ventrales serie duplici, prope spinas 
ambulacrales site, in paribus divergentibus (vel magis infrequenter 
spinis tribus), spina intima quam caters majore, atque quam am- 
bulacrales breviore sed crassiore, aliquantoque acuminata ; super- 
ficies dorsalis et lateralis spinis minutis brevissimis, paulo conicis, 
irregulariter sparsis munitee, interque spinas papulis innumerabi- 
libus instructe ; tessella madreporiformis parviuscula, ad medium 
inter disci centrum et marginem sita. Color saturate fusco-rufus. 

Diam. extrema (6 poll.) 150 millim. 

The ventral spines are in pairs (except near the base of the 
arms, where there are three or four single ones), the two spines 
diverging from their bases, where they are adjacent ; they are 
rather thick and conical, the inner one being somewhat the 
larger. The spines on the sides and dorsal surface are very 
minute, very numerous, and irregularly disseminated, except 
along the side of the arms near the base, where there appears 
to be a single continuous series; and all the spines of this 
species are granulously roughened. 

_ The largest specimen has a cluster of some hundreds of young 
ones clinging to the ventral disk. They are all invariably 
six-rayed, have only two rows of ambulacral tentacles and a 
single series of spines bordering them. © The rays are very 
short and broad, nearly as broad as long, the lateral dorsal 
margins with a single row of large spines, and a similar series 
down the centre of the rays. 

A. rugispina of Stimpson is allied to this species, with which 
I feel much pleasure in associating the name of M. Edmond 
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Perrier, of the Jardin des Plantes at Paris, who very recently 
identified many species of Asteriide in the British-Museum 
collection. 

Pedicellaster scaber, sp. nov. 
Discus 5-radiatus, latitudine circiter radii longitudinis } equans; 

radii sensim attenuati, cylindracei, haud acutissimi, spinis bre- 
vissimis singularibus, obtusis, scabrosis, modo irregulari aliquanto 
reticulato ordinatis muniti, iis prope ambulacra quam ceteris 
paulo longioribus ; interstitia inter reticulationes nuda, pedicel- 
larias magnas gerentia ; spine ambulacrales in seriebus tribus, 
graciles longitudinisque sequalis, quam dorsalibus duplo longiores ; 
oris anguli interradiales spinis duabus parvis terminati; anus fere 
centralis ; tessella madreporiformis in angulo interradiali prope 
marginem sita. 

Disci diam. 9 millim.; radiorum longit. 18, ad basim crass. 53 ; 
disci crass. 6. 

This species appears to agree very fairly with Sars’s deserip- 
tion of his genus Pedicellaster, except that the ambulacral 
furrows cannot be said to be “broad,” and the ambulacral 
spines are not in two rows but three. But these are more 
specific than generic characters; and therefore I think this 
may safely be regarded as a second species of that northern 
form. 
1 ae are roughened with minute prickles, those of 

the dorsal surface being about twice as long as thick, and blunt 
at the tips; and a row or two near the ambulacral spines are 
rather longer, and the latter are still more elongated. The 
spines on the back of the disk and arms do not display any 
regular arrangement, but are disposed in an irregularly and 
rather closely reticulating manner. 

Othilia spinulifera, sp. nov. 

Discus 5-radiatus, latitudine circiter radii longitudinis 3 equans, 
mediocriter crassus, superne leviter rotundatus; radii cylin- 
draceo-attenuati, spinas numerosas, brevissimas scabrosas irregu- 
lariter dispositas sed modo aliquanto reticulato gerentes; tamen 
prope spinas ambulacrales, spatium est lineare fere nudum, iis 
parallelum, versusque radiorum basim sensim latius, spinarum 
minutarum quam ambulacrales longe minorum serie unica mu- 
nitum; spine ambulacrales supra quamque tessellam quatuor, 
transversim site, divergentes, intimis 2 quam aliz paulo longi- 
oribus, et ad intime basim spina gracillima parva sita est; oris 
anguli interradiales spinis duabus parvis terminati; anus sub- 
centralis; tessella madreporiformis submarginalis, in radiorum 
angulo. 

Radiorum longit. 14 millim.,diam.ad basim 44; disci diam. 7, crass, 6. 

This curious little species does not display any particular 
% 
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arrangement of spines on the dorsal surface; but towards the 
ambulacral furrow there is, first of all, parallel with the spines 
which border it, a series of very small spines, only one on each 
plate, so that a narrow bare space is seen; above this the 
spines are two or three on a plate. 

Pteraster affinis, sp. nov.? 

Discus magnus, 5-radiatus, inferne planus, supra convexus, medio- 
criter crassus, latitudine radiorum longitudinem adequans ; radii 
breves, ad basim lati, versus extremitates recurvatas sulcos 
ambulacrales exponentes rapide angustantes ; eorum superficies 
infera utrinque membrana tenui spinis circiter 30 gracilibus 
munita (quarum apices vix extra membranam projiciunt) obtecta ; 
tessellee interambulacrales spinas quatuor graciles, membrana 
tenuissima fere ad earum apices extendente connexas gerentes ; 
oris angulus quisque interradialis spinas 8 similes, membrana 
pariter connexas gerens, extremis duabus quam cieteree maxime 
previoribus, medianis duabus longissimis; Ulas supra sunt spine 
duze crassee, altera altere parallela, medio leviter concave, longi- 
tudine spinarum 30 lateralium elongatissimam zequantes, et versus 
apices leviter acuminate ; superticies dorsalis et laterales pro- 
jecturis minimis spiniferis munite, et inter has poris minutis 
haud numerosis perforate ; spine supra projecturas scabre 4-10, 
membrana preter ad apices amicte ; foramen centrale mediocre, 
circulare, lacinia spinarum brevium membrana connexarum cir- 
cumdatum. 

Exempli maximi disci diam. 15 millim., crass. 7 ; radiorum longit. 17, 
diam. ad basim 8. Exempli minoris disci diam. 10 millim., 
crass. 5, radiorum longit. 9. 

This species approaches very closely to Pt. Dane of Verrill, 
described in the ‘ Proceedings’ of the Boston Society of Natural 
History, 1869, vol. vii. pp. 386 & 387, and which is supposed 
to have been found at Rio Janeiro. It appears, however, to 
be provided with longer arms; the spines of the dorsal fascicles 
are everywhere similar and scabrous; the spines at the inter- 
radial corners of the mouth are only eight in number ; and the 
two larger spines above them are not very long, but stout. In 
these respects it chiefly differs from Pt. Dane. The smaller spe- 
cimen, it will be noticed, is considerably shorter in the rays. 

Porania antarctica, sp. nov. 

Discus 5-radiatus, mediocriter crassus, latitudine radiorum longitu- 
dinem eequans ; superficies infera omnino plana, supera conyexa ; 
radii aliquanto breviter conici, versus apicem acuminati; totum ani- 
mal cute crassa carnosa amictum, inferne a marginibus ad sulcos 
ambulacrales lineariter radiatim sulcata, superne levi spinis paucis 
tubercularibus parvis prope medium supraque radios sparsim or- 
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nata; margines ventrales laterales spinis brevibus compressis ad 
apices truncatis, unasupraquamque tessellam (que sulcis linearibus 
notate) laciniati; spine ambulacrales biseriate; exteriores in- 
teriorum longitudinem duplam equantes, late, ad apices quadrate 
truncate, extra sulco parvo, aspectum ipsis duplicem przbente, 
insculpte ; spine interiores exterioribus porro longe breviores, 
multo quoque graciliores; tessella madreporiformis rotundato- 
ovalis, paulo propius a centro quam a margine sita; anus centralis, 
papillis spinzeformibus circiter 12 brevissimis circumdatus. Color 
carneus vel sanguineus. 

Diam. maxim. 90 millim., minim. 48. 

This species is rather closely related to the northern Porania 
pulvillusof Miller. From this, however, it may be distinguished 
by the different number and character of the marginal spines ; 
and also the ambulacral spines offer some distinctions: P. pul- 
villus has three or four spines on each of the marginal plates ; 
and these are much smaller than the single one found in the 
present species. The furrow on the exterior of the outer ambu- 
lacral spines exists chiefly in the skin which clothes them. 
The minute tubercles on the back do not display any regular 
arrangement; there are about a dozen on the central portion 
of the disk, and a few on the short conical arms. 

Astrogonium meridionale, sp. nov. 
Discus 5-radiatus, latitudine radiorum longitudinis 4 adequans, de- 

pressus, superne infraque leviter convexus; radii ad basim lati, 
versus apicem aliquanto rapide attenuati; spine ambulacrales 
quadriseriate, intimis ad apices quam basi latioribus, quadrateque 
truncatis, cseteris longitudinis sequalis, simplicibus, eylindricis, ad 
apices rotundatis; anguli oris interradiales spina unica crassa 
conica, et eam infra lacinia spinarum 6-8 parvarum intus directarum 
muniti ; radiorum et disci superficies inferior fasciculis spinarum 
brevium aliquanto acuminatarum ornata, fasciculis in seriebus 
a sulcis ambulacralibus usque ad margines radiantibus; latera 
seriebus duabus angustis spinarum in fasciculos parvos quadratos 
confertos dispositarum (20 supra radium) marginata; spin 
serici inferioris iis superficiei inferioris similes, seriei superioris 
iis dorsi; superficies dorsalis fasciculis numerosissimis fere con- 
tiguis spinarum circiter 10-20 munita, spinis tubercularibus, ob- 
tusis, pedunculatis ; interstitia inter spinarum fasciculos supra et 
infra nuda, pedicellarias numerosas magnas gerentia; radii tuber- 
culo unico magno superne terminati; tessella madreporiformis 
circularis, prope medium inter centrum et marginem lateralem 
sita ; anus subcentralis. 

Disci diam. 24 millim., crass. 10; radiorum longit. 29. 

This species belongs to that section of Astrogontum which 
includes A. paillosum as described by Gray, Proc. Zool. Soc. 
1847, p. 79, but it is not so flat either above or beneath. 
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LEPTYCHASTER, gen. nov. 

Discus 5-radiatus, compressus ; radii mediocriter elongati; super- 
ficies dorsalis fasciculos pedunculatos confertos spinarum minu- 
tarum gerens ; radiorum latera serie unica tessellarum tenuinm 
transversarum lamellarium, ad ambulacra haud productarum 
munita; interstitia inter tessellas et ambulacra spinarum parvarum 
fasciculis ordinatim cum tessellis dispositis ornata ; tessella madre- 
poriformis marginalis, in angulo interradiali sita. 

This genus shows more affinity to Luddia than to any other. 
It differs from it, however, in the lateral lamellar plates being 
covered with minute spines not extending to the ambulacra, 
in the absence of elongated spines, and the body being pro- 
portionally larger than in that genus. 

Leptychaster kerguelenensis, sp. nov. 

Discus 5-radiatus, mediocriter magnus, compressus, supra infraque 
planus, latitudine radiorum longitudinis circiter 2 equans ; radii 
sensim attenuati, basi haud latissimi; spine ambulacrales graciles, 
quaternis vel quinis sulcis transverse, intimis duobus longissimis, 
ceteris sensim brevioribus; oris anguli interradiales acuti, spinis 
4-5 utrinque muniti; radiorum latera et superficies inferiores tes- 
sellis transversis, angustis, lamellaribus (que versus radiorum api- 
cem fere ad spinas ambulacrales productz, sed basim versus ab illis, 
spatium triangulare in angulo interradiali relinquentes, recedunt) 
instructa ; he tesselle spinis minutis seabris amicte, ad angulos 
interradiales longissimee, et versus radiorum apices sensim decur- 
tate; inter eas spinasque ambulacrales fere per radiorum longi- 
tudinem totam series est unica fasciculorum paryorum spinarum 
brevium, sed versus radiorum basim sunt sensim series secunda, 
tertia et quarta, omnes ordinatim cum tessellis disposite ; super- 
ficies dorsalis fasciculos pedunculatos confertos spinarum brevium 
gerens ; tessella madreporiformis mediocriter magna, subovalis, 
marginalis, in angulo interradiali sita, et spinarum fasciculis ob- 
tecta. 

Disci diam. 23 millim., crass. 8; radiorum longit. 38, diam. ad 
basim 13. 

The fascicles of little spines on the dorsal surface are raised 
on short fleshy peduncles, and are very closely packed; and 
the madreporic plate is concealed by similar groups of spines. 

Ophiuride. 

Ophiacantha vivipara?, Ljungman. 

The specimens from Kerguelen’s Island appear to differ 
slightly in a few respects from those described by Ljungman, 
in the ‘Cifversigt af Kongl. Vetenskaps Akad. Foérhandl.’ 1870, 
p- 471. The habitat given (Altata,on the west coast of Mexico) 
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is probably an error, as suggested by Liitken, ‘ Zoological 
Record’ for 1872, p. 448, who gives Patagonia as the home 
of this species. ‘The Kerguelen examples at hand are rather 
smaller, the diameter of the disk being 12 millims.; but this 
may be accounted for by age. The conical scabrous tubercles 
on the disk are similar to those described by Ljungman ; the 
oral shields are about as long as broad; the adorals more 
quadrangular than triangular, the angles being rounded, and 
they are not a great deal smaller than the oral shields, the 
oral sides being broader than the aboral, and the lateral margins 
consequently converging slightly outwardly. The lower and 
side arm-plates agree with the description of those of the 
typical form, and the spines and ambulacral papille also ; 
but the dorsal ray-shields are not so broad as described by 
Ljungman. 

Thus it will be seen that a few slight differences are found 
in the specimens from Kerguelen’s Island, but not sufficient 
(at all events without comparison with the types) to warrant 
the separation of this variety from the Patagonian species. 

Ophioglypha hexactis, sp. nov. 

Discus hexagonalis, angulis radiis interruptis, ad latera leviter con- 
cavus, depressus ; papillz orales (ad quemque angulum) 7, apicalis 
longissima, tres utrinque sensim breviores, omnes conic, acute; 
scuta oralia parva, ligoniformia, manubrio brevissimo latissimoque 
aboraliter sito, apice ad os verso, manubrio ipso cordiformi, 
lateribus inferioribus convergentibus, leviter concaviusculis ; 
scuta adoralia precedentibus contigua, angustissima, linearia ; 
infra illa et iis transversa oris angulos occupantia sunt scuta duo 
similia, oblonga, subovalia, et eorum basi unicum parvum api- 
cali transverse situm; radii 6, elongati, longitudine quam disci 
latitudo duplo vel triplo majores ; scuta inferiora—sextum a basi 
transverse latissimum, breve, margine aborali medio leviter angu- 
lato, lateribus brevissimis, rotunde truncatis, marginibus oralibus 
aboralibus fere similibus, sed angulo medio productiore; scuta 
brachialia lateralia inferne adjuncta, juncture lineis versus bra- 
chiorum apicem sensim longioribus ; scuta superiora (prope brachii 
medium) subquadrata, extra quam versus discum latiora, margine 
exteriore arcuato, interiore concavo, marginibus lateralibus rectis, 
versus discum leviter vergentibus ; scuta aliqua propius discum 
forma longe diversa, sensim decrescentia, brevia, transyerseque 
lata, subovalia, ad scuta lateralia scutulis aliis parvis irregularibus 
juncta ; disci squamz minute, numerose, forma et digestione 
irregulares ; scuta radialia parva, elongato-subovalia, longe di- 
stantia ; papille ad latera incisure disci minim numerosissimie 
(circiter 40), et ad basim brachiorum superiorum est lacinia papil- 
laris sex superioribus seriei alise opposita; spine brachiales 3 
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breves, crassiuscule, haud multo acuminate, suprema generaliter 
earum longissima, infima brevissima ; papille ambulacrales supra 
poros ultimos (infrabrachiales) fissure oris junctos 4, supra penul- 
timum 3, paucos sequentes supra 2, et reliquos supra 1, forma 
diverse, alique scutis brevibus compressis similes, alizeque fere 
spinis brachialibus similes sed aliquanto breviores. Color superne 
purpureo-niger, inferne sordide albidus. 

Disci diam. 21 mill. 

Hab. Kerguelen’s Island. 
This species cannot be confounded with any which have - 

hitherto been described ; the number of the rays, the spade- 
like form of the oral shields, and the peculiarities of the 
ray-shields and spines at once distinguish it. The portion 
of the disk which is visible on the lower side between the 
arms is large, and the oral shields are only as long as the 
space between them and the sides of the disk. 

Ophioglypha brevispina, sp. nov. 

Discus latitudine radiorum Jongitudinis circiter 1 sequans, compressus, 
ad margines leyiterque supra rotundatus; papill orales 7-8 ad 
quemque oris angulum, extrema ceteris latior, his brevibus, 
crassis, et conicis, earum centrali ad anguli apicem longissima ; 
dentes 4, compressi, hastuleformes, lateribus curvatis; scuta 
oralia longiora quam lata, triangulariter cordiformia, angulis duo- 
bus superioribus et margine rotundatis, lateribus leviter, apice 
orali aliquanto acute acuminatis; scuta adoralia angustissima, 
oralium lateribus inferioribus adjuncta, latiora intus, ubi contigua ; 
radii 5, mediocriter elongati, paulo latiores quam crassi; scuta 
inferiora—sextum a basi latius quam longum, margine aborali cur- 
vato sed medio leviter acuminato, marginibus lateralibus brevis- 
simis rectiusculis, marg. oralibus paululum excavatis, apice acuto 
convergentibus; scutum basale ceteris dissimile, superne sinuatum 
vice anguli levis, basique haud acuminatum secundum sequente 
majus, ceeteraque versus radiorum apices sensim minora, denique 
minutissima; scuta brachialia lateralia inferne haud usque ad 
scutum quartum vel quintum adjuncta (juncture linea inde versus 
brachiorum apicem sensim longiore), superne haud usque ad 
scutum 17°” contigua; scuta brachialia dorsalia—sextum a basi 
quam longa paulo latius, arcuatum, margine exteriore rotundato, 
lateribus versus discum recte vergentibus; marg. interiore con- 
cavo-truncato ; scuta cetera versus brachiorum apices sensim an- 
gustiora, margine interiore presertim, et denique angulo acuto 
producto ; disci squamze forma et magnitudine irregulares, una 
centralis, et 5—6 ab illa paululum remote mediocriter magne; scuta 
radialia eque magna ac precedentia, forma irregularia, contigua ; 
papille ad latera incisure disci (in exemplo maximo) 22, (in mino- 
ribus 16-17), supreme 6-7 ceteris majores; spine brachiales 
terns, brevissime, crasse, paululum tantum longiores squamis 

ome.» 
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ambulacralibus, his numero duabus supra scutum tertium, quartum, 
aliquando quintum, unica supra cetera, et supra quimque 
marginem pori ambulacralis primi (infrabrachialis) papillis 4-5. 
Color albidus. 

Disci diam. 9 millim. 

Hab. Swain’s Bay. 

The spines on the rays are very small, and similar to 
those described by Ljungman as existing in O. Lymani, 
which cannot be confounded with the present species, as it 
differs in size, length of the arms, form and size of the radial 
shields, &e. 

XII.—Descriptions of some new Species of Hydroida from 
Kerguelen’s Island. By Professor ALLMAN, M.D., LL.D., 
#H.8.,.P.L8. 

SEVEN species of Hydroida were collected recently in Ker- 
guelen’s Island while the English Transit Expedition was 
there. They comprise one representative of the Gymnoblastic 
and six of the Calyptoblastic hydroids. None of them has 
been previously described ; and one is the type of a new genus. 

I reserve figures and full particulars respecting them for 
my formal report upon the collection, giving merely short 
descriptions of them here. 

HyproipA CALYPTOBLASTEA. 

Genus SERTULARELLA, Gray. 

Sertularella kerquelenensis, n. sp. 

Trophosome. Hydrocaulus about an inch in height, much 
and uregularly branched, monosiphonic; internodes with 
shallow annulations at their proximal’ ends. Hydrothece 
springing each from an ehemnids close to its distal end, some- 
what tumid below, tapering towards the summit, which is 
slightly incurved towards the stem; orifice with four distinct 
teeth. 

Gonosome. Gonangia springing each from a point just below 
a hydrotheca, subsessile, ovoid, with a short tubular 4-toothed 
summit, annulated, the annulations becoming obsolete towards 
the base. 

Hab. Swain’s Bay (Eaton). 
Nearly allied to S. polyzonias. 
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Sertularella unilateralis, n. sp. 

Trophosome. Hydrocaulus about 13 inch in height, alter- 
nately pinnate, monosiphonic. Hydrothece deep, divergent, 
and somewhat tumid below, slightly curving towards the stem 
above, strongly 4-toothed, all deflected towards one side of the 
stem and branches. 

Gonosome. Gonangia arising just below the base of a hydro- 
theca, ovoid, with a 4-toothed terminal orifice; distal portion 
with wide annulations, which become obsolete towards the 
proximal end. 

Hab. Swain’s Bay (Eaton). 

Sertularella lagena, un. sp. 
Trophosome. Hydrocaulus springing from a creeping stolon, 

about 1 inch high, slightly branched ; internodes much atten- 
uated towards their proximal ends, where they are also marked 
with two or three oblique well-defined annulations. Hydro- 
thecee rather distant, borne by the internode close to its distal 
end, tumid below, becoming narrow towards the distinctly 
4-toothed orifice. 

Gonosome not known. 
Hab. Observatory Bay, Royal Sound (Eaton). 

Genus Haecium, Oken. 

Halecium mutilum, n. sp. 
Trophosome. Hydrocaulus about 1 inch in height, irregularly 

branched, the branches with two or three oblique annulations 
at their origin; internodes short, each carrying close to its 
distal end, for the support of the hydranth, a bracket-shaped 
process which is not produced into a tube (in this respect it 
resembles H. macrocephalus, Allman, and H. sessilis, Norman, 
which are also without the usual tubular prolongation), and is 
surrounded by a narrow, slightly everted punctate margin. 

Gonosome not known. 
Hab. Observatory Bay (Eaton). 

? Genus CAMPANULARIA, Lam. (restrict.). 

Campanularia cylindrica, un. sp. 

Trophosome. Hydroid about 7 inch high ; peduncles spring- 
ing from a creeping filiform stolon, each with several annula- 
tions at its proximal end, followed by a slightly corrugated 
space, which is succeeded by a single globular annulation 
bearing the hydrotheca. Hydrothece deep, cylindrical, with 
the margin deeply and strongly 12-toothed. 
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Gonosome. Gonangia cylindrical above, with a flat summit, 
tapering below towards the very short peduncle, which springs 
from the creeping stolon. 

Hab. Swain’s Bay (Eaton) ; also Baffin’s Bay. 
In the absence of any fuller knowledge of its gonosome, 

this species (which is undistinguishable from a species obtained 
last autumn in Baffin’s Bay by H.M.S. ‘Valorous’) is only 
provisionally referred to the genus Campanularia. 

Genus HypANTHEA, n. g. 

Trophosome. Hydrothece pedunculate, inoperculate, with 
the walls enormously thickened, and so encroaching upon the 
cavity as to prevent the complete retraction of the hydranth. 

Gonosome. Gonangia enclosing fixed sporosacs. 
Type H. repens, n. sp. 

Hypanthea repens, n. sp. 

Trophosome. Peduncles about 3 inch high, springing at 
intervals from a creeping stolon, with a globular annulus just 
below the hydrotheca, but otherwise smooth. Hydrothece 
obconical with very oblique margin, their cavity forming dis- 
tally a shallow cup, which is prolonged as a narrow cylindrical 
tube backwards through the axis of the hydrotheca. 

Gonosome. Gonangia elongated, narrow, passing gradually 
into a short peduncle which springs from the creeping stolon ; 
colonies moncecious, the male gonangia surpassing in height 
the hydrothecal peduncles, fusiform, opening on the summit 
by a narrow circular orifice ; the female shorter than the male, 
scarcely narrowing towards the distal extremity, where is a 
wide orifice. 

Hab. Swain’s Bay (Laton). 

HyproiIpA GYMNOBLASTEA. 

? Genus CoryNe, Ehrenb. 

Coryne conferta, n. sp. 

Trophosome. Hydrocaulus about 14 inch high, much and 
irregularly branched, forming dense tufts ; stems and branches 
distinctly and regularly annulated. Hydranth with about 
twenty tentacles. 

Gonosome not known. 
Hab. Observatory Bay (Zaton). 
In the absence of the gonosome, it is impossible to ascertain 

whether this is a Coryne or a Syncoryne. 

January 8, 1876. 



116 Prof. G. Busk on new Species of 

XII.—Descriptions of some new Species of Polyzoa from 
Kerguelen’s Island. By Professor G. Busx, F.R.S. 

THE collection of Polyzoa made in Kerguelen’s Island during 
the stay of the British Transit-of-Venus Expedition contains 
twenty-six species and four varieties of a twenty-seventh, all 
of which, excepting six species and three of the varieties, have 
been previously described. Most of them are common to the 
southern extremity of America; afew are also European, South- 
African, Australian, or New-Zealand species; but I do not 
observe a single Arctic form among them, which is rather sur- 
prising, since two or three species that inhabit the Arctic sea 
are known to exist in the Antarctic regions also. I fancy 
their absence is due to the circumstance that the collection 
was made exclusively in the Laminarian zone, the majority 
of the specimens having been obtained by a ten-tooth grapple 
attached to six fathoms of cord cast from the shore. 

The following are the novelties. Figures of them and of 
some other species will be given in my full report upon the 
collection. 

Suborder CHEILOSTOMATA. 

Fam. Salicornariade. 

Genus OncHopora, Bk. (restricted). 

Type Onchopora Sinclairit, Bk. 

The genus Onchopora as originally constituted embraced 
Tubulicellaria of D’Orbigny ; but I now propose to confine it to 
those forms which have no tubular prolongation of the mouth, 
which certainly constitute a very distinct type. 

Fam. Flustrade. 

Genus Dracuoris, Bk. 

Diachoris costata, n. sp. 

Cells elongated oval, posterior surface glistening ; aperture 
protected by nine to twelve acute, sometimes furcate coste, 
which arch over and interdigitate in the middle line; four to 
six strong oral spines; a pedunculate reclinate avicularium 
on one or, more usually, both sides, near the upper part of 
the cell. 

Hab. Swain’s Bay, Kerguelen’s Island (Zaton); Falkland 
Islands (Darwin). 

The cells have some resemblance to those of Beania australis, 
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which, however, are more or less erect, are attached in a linear 
series to a connecting tube, and are without avicularia, In 
D. hirtissima, Heller, which otherwise much resembles the 
present species, there are no avicularia, and the back of the 
cells is set with numerous forked spines or setee. 

Fam. Membraniporide. 

Genus Lepratis, Johnst. 

§ [warmarz. 

Lepralia Eatoni, n. sp. 

Cells broadly oval, distinct; mouth semicircular, lower lip 
straight, notched in the middle; four to six erect oral spines. 
Surface of cells in interior of zoar1um smooth, entire or obscurely 
pitted round the border, sometimes umbonate ; in the marginal 
cells a row of distinct pores exists round the border; ovicell 
prominent, subglobose, with faint radiating lines in front and 
a row of small pores round the base. 

Hab, Swain’s Bay, Kerguelen’s Island (Eaton). 

Lepralia hyalina, Linn. 
In addition to the varieties of this protean species given in 

the British-Museum Catalogue, the present collection contains 
three which are doubtfully referred to it. 

Var. €. conferta (n. var.), characterized by the crowded and 
compressed growth of the cells and ovicells in the central 
portion of the patch, giving the zoarium the aspect of a Celle- 
pora, and by the wide and patulous mouth, more especially of 
the marginal cells. 

Var. € Bougainville’, which’ appears to be identical with 
the form figured by M. d’Orbigny, whose name I have there- 
fore retained. 

Var. » (n. var.), characterized by the smaller than normal 
size of the cells, and by their surface being thickly studded 
with short spines, as is also that of the ovicells. 

Suborder CyCLOSTOMATA. 

Fam. Crisiade, Bk. 

Genus Crista, Lamouroux. 

Crisia kerquelensis, n. sp. 

Zoocecia 3-5 in each internode; branches arising from the 
second or third, elongated, curved abruptly forwards; mouth 
slightly expanded; peristome thin, membranous: oocecia 
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pyriform, somewhat compressed and subacuminate at top ; 
opening behind curved, tubular. Growth lax, straggling, 
irregular. 

Hab. Swain’s Bay. 

It has much of the habit and general aspect of Cris¢dia 
geniculata, but differs in the number of cells in the internode, 
the very sparse punctuation of the surface, and in the form of 
the oocecia. 

Fam. Tubuliporide. 

Genus TuBULIPoRA, Lam. 

Tubulipora stellata, n. sp.? 

Zoarium irregularly stellate ; zoocecia diverging from the 
centre in all directions. 

Hab. Swain’s Bay, Kerguelen’s Island (Haton). 

Fam. Discoporellide. 

Genus DiscoporELLA, Bk. 

Discoporella infundibuliformis, n. sp. 

Zoarium stipitate infundibuliform: zoocecia arising from 
the interior of the funnel ; mouth expanded, with five or six 
acute teeth. 

Hab. Swain’s Bay, Kerguelen’s Island (Haton). 

Discoporella canaliculata, n. sp. 

Zoarium circular, bordered, slightly convex; tubes very 
irregularly uniserial, with a raised canalicular fillet on one 
side ; interspaces cancellous. 

Hab. Swain’s Bay, Kerguelen’s Island (Haton). 

XIV.—On Mr. Carter’s Objections to Eozoon. 
By Principal J. W. Dawson, LL.D., F.R.S. 

Wiru reference to these, as stated in the December number 
of the ‘Annals,’ I beg to make an explanation as to matters 
of fact. The woodcut which Mr. Carter criticises was intro- 
duced into my little book in connexion with the history of 
the discovery of Eozoon, and as an illustration from Dr. Car- 
penter of the tubulated wall first recognized by him. There 
are in the book several other illustrations of these structures, 
though of course not nearly so many as my collections could 
furnish. The appearance of this cut as an illustration of my 
note in ‘ Nature’ was an accident for which I am not respon- 
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sible. I sent with the note a tracing of the structures in 
question from a specimen of my own ; but, instead of engraving 
this, the Editor borrowed, as I suppose, the cut which had 
appeared in Dr. Carpenter’s paper, and which certainly repre- 
sented structures of the same character. 

As to the relations of the canal-system to the tubuli, I can 
only say that, after studying a very large number of slices and 
other preparations of Hozoon, and comparing these with Num- 
mulina, Calearina, and other more modern forms, many of 
them prepared and mounted with my own hands, I cannot 
discover any greater diversity of structure than that which 
might be expected in a gigantic Stromatoporoid form of so 
great antiquity, and separated by so vast an interval of time 
from any thing with which we can compare it. 

In any case Hozoon exists, and, projecting in Stromatopora- 
like masses from the weathered outcrops of our Laurentian 
limestones, so resembles certain well-known fossils that the 
geologist cannot deny it attention, however its presence may 
clash with any preconceived notions; and I have yet to learn 
that the laborious collection of such specimens, the preparation 
and study of hundreds of slices, and the comparison of them 
with the forms, recent and fossil, which they may be supposed 
to resemble, can be fairly stigmatized as “ wild speculation.” 
It is certainly a speculation which makes more demands on 
time, muscle, and eyesight than some others that can be 
mentioned ; and I only regret that I am unable adequately to 
present to naturalists the materials, almost a museum in them- 
selves, that have accumulated on my hands in the study of 
this ancient fossil, and which have testified more and more 
not only to its importance and wide distribution, but to its 
organic nature. I am not a specialist in the study of the 
Foraminifera any further than the Postpliocene species of 
Canada and their successors in the Gulf ot St. Lawrence are 
concerned. ‘The study of Hozoon was forced on me by circum- 
stances and by its evident geological significance, and has 
been pursued as specimens presented themselves and as time 
permitted, but, I can honestly affirm, without any desire to 
support any preconceived hypothesis or to further any current 
speculation. On the one hand, I can plainly perceive the use 
which may be made of it to favour theories of development 
in which | have no faith; on the other, I can equally see its 
inconsistency with the exaggerated antiquity claimed by many 
for the human period in geology; but the investigation and 
statement of facts must be independent of all consideration 
of such consequences. 

M‘Gill College, Montreal, 
Dec. 24, 1875. 



120 Prof. J. Wood-Mason on the 

XV.—A Conspectus of the Species of Paratelphusa, an Indo- 
Malayan Genus of Freshwater Crabs. By JAMES Woop- 
Mason, Professor of Comparative Anatomy, Medical Col- 
lege, Calcutta. 

THE genus Paratelphusa was established in 1855 by Milne- 
Edwards for the reception of two new species of crabs, one of 
which (P. sinensis) was supposed to have come from the ‘‘China 
seas,” the other (P. tridentata) from New Zealand. 

Stimpson, in his preliminary account of the Invertebrata 
collected during the United-States expedition to the North 
Pacific, records the occurrence of the former at Canton, 
in brackish water; and Heller (‘ Reise d. dsterr. Fregatte 
Novara,’ zoologisch. Theil, Crustaceen, p. 34) gives Java as 
a locality for the latter. 

Dr. E. von Martens (in ‘Archiv fiir Naturgesch.’ 1868, 
pp. 18-22) states that he himself had collected specimens of 
P. sinensis on the banks of freshwater streams at Bangkok 
and Petshaburi, in Siam, and of P. tridentata at Sinkawang 
in Western Borneo, at Surabaya in Eastern Java, and at Lahat 
in Central Sumatra, and satisfactorily accounts for the mistake 
in the localities given for the original examples of the species 
by Milne-Edwards. 

In 1871 I myself described two new species, the one from 
Upper Burmah and the otherfrom the Gangeticvalley,through- 
out which it occurs from Hardwar (the point at which the great 
river issues from the Siwalik Hills) far down into the delta, 
where the water is brackish ; and I then pointed out that the 
species resembled many Canceride, and differed from all the 
rest of the Telphuside in having the distal ends of the mero- 
podal joints of the chelipeds armed with a sharp spine: not 
only are they to be distinguished by the presence of this spine 
and by being in other respects more like certain Canceride, 
but also by the armature of the antero-lateral margins of the 
carapace, the teeth of which in point of number and form 
are as constant for the several species as are those of the 
Portunide. 

_ The following conspectus, giving short characteristics, which 
it is hoped will suffice for the ready recognition of the different 
forms in the mean time, is published in anticipation of fuller 
accounts in my illustrated monograph of all the Telphuside 
of India and its dependencies. 

I am indebted to Dr. von Martens for specimens of the two 
species collected by him. 
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Family Telphuside. 

Genus ParaTeLpuusa, M.-Edw. 

Conspectus of the Species. 

Latero-anterior margins of the carapace armed 
with a single large, acute, conical and 
salient epibranchial tooth ..............-. 

Latero-anterior margins of the carapace armed 
with two epibranchial teeth. Meropodal 
joints of all the legs armed at their distal 
ends with asharp spine.................. 

Latero-anterior margins of the carapace armed 
with three epibranchial teeth. 

The first two teeth slightly flattened, the 
last almost conical and smaller than the 
rest. Meropodal joints of all the legs 
armed at their distal ends with a sharp 
spine. Penultimate somite of ¢ post- 
abdomen constricted anteriorly so as to 
form with the preceding an hourglass- 
A a ae ea 

The first tooth similar to the extraorbital 
angle, but smaller; the rest salient, acute, 
and conical. Meropodal joints of the legs 
RUMEN rc eine) cee cs eat se votes 

Latero-anterior margins of the carapace armed 
with four epibranchial teeth. 

The teeth feebly developed, flattened, acute, 
curving forwards and inwards, and dimin- 
ishing gradually in size from before hack- 
wards. The carapace perfectly smooth, 
longitudinally very convex, its antero- 
lateral margins much inclined; post- 
frontal crest well developed ............ 

The teeth all equal, and similar to one another, 
large, almost conical, and very salient. 
Carapace considerably areolated, longitu- 
dinally very convex, its antero-lateral 
margins much inclined; postfrontal crest 
ON TS a See 

The teeth tolerably well d2veloped and sal‘ent, 
flattened, acute, and diminishing gra- 
dually in size from before backwards. 
Carapace perfectly smooth, depressed, and 
but slightly convex, its antero-lateral 
margins hardly inclined. The frontal and 
orbital margins conspicuously, the edges 
of the feebly developed postfrontal crest 
and of the epibranchial teeth faintly 
AE, kon oS bile y, oc on an bod iek d 

Ann. & Mag. N. Hist. Ser. 4. Vol. xvii, 

P. spinigera, W.-M. 

P. tridentata, M.-Edw. 

P. sinensis, M.-Edw. 

P. Martensi, W.-M. 

P. Dayana,W .-M. 

P. Edwardsi, W.-M. 

P. crenulifera, W.-M. 

9 
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§ I. Postabdomen of the male with its sides converging from the base 
of the third to the apex of the fifth somite, thence to its extremity 
narrow. (Vide J. A. 8. B. 1871, vol. xl. pl. 12. fig. 4.) 

1. Paratelphusa spinigera. 

Paratelphusa spinigera, Wood-Mason, J. A.S. B. 1871, vol. xl. part 2, 
pl. 12. figs. 1-4. 

Telphusa spnigera, White, List Crust. Brit. Mus. p. 30 (nomen nudum). 

Hab. Hardwar; Purneah; Jessore District ; Calcutta, &e. 
In both fresh and brackish water. 

2. Paratelphisa tridentata. 
Parathelphusa tridentata, Milne-Edwards, Arch. du Mus. 1854-55, vol. 

vil. p. 171, pl. 13. figs. 1, la, 16; Ann. des Sci. Nat. 3° sér. t, xx. 
p- 218; Von Martens, Arch. fiir Naturgesch. 1868, pp. 19 et seg. 

. Hab. Davi: Sumatra; Borneo. In fresh water. 

3. Paratelphusa sinensis. 
Parathelphusa sinensis, Milne- Edwards, op. cit. p. 178, figs. 2, 2a; Von 

Martens, op. cit. 

Hab. Bangkok eat Petshaburi, in Siam (Von Martens) ; 
Moulmein, Burmah ( Wood-Mason). In both fresh and brackish - 
water. 

§ II. Postabdomen of the male triangular. (Vide J. AS. B. 1871, 
vol. xl. pl. 11. fig. 5.) 

4, Paratelphusa Martenst, n. sp., W.-M. 

Hab. Hardwar; Purneah; Allahabad; Jessore District. 
In fresh water. 

5. Paratelphusa Dayana. 
Paratelphusa Dayana, Wood-Mason, J.A.S. B. 1871, vol. xl. ‘p. 192, 

pl. x1. 

Hab. Prome and Maundalay, Upper Burmah. In fresh 
water. ‘ 

6. Paratelphusa Edwardsi, n. sp., W.-M. 

_ Hab. Garo, Dafla, and Naga hills; Cachar; Saddya; 
Harmatti. In fresh water. 

as Paratelphusa crenulifera, n. sp., W.-M. 

Hab. Pegu Yomah. In fresh water. 

The species described by me have all been found in localities 
the fauna of which is largely leavened with Malay forms, both 
identical and representative. 

. ee 
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XVI.—Contributions to the Study of the chief Generic 
Types of the Paleozoic Corals. By JAMES THOMSON, 
F.G.S., and H. ALLeyne Nicnotson, M.D., D.S8c., 
F.R.S.E., Professor of Natural History in the University 
of St. Andrews. 

{Continued from p. 70. } 

[Plate VIII.] 

Genus DIPHYPHYLLUM. 
Diphyphyllum, Lonsdale, Murch. Vern, & Keys. Russ, and Ur. p. 623. 

Gen. char. Corallum compound—formed of long, slender, 
cylindrical corallites, which are usually placed at some little 
distance from one another, and are associated into fasciculate 
masses. ‘The corallites have a distinct epitheca; and the mode 
of increase is by parietal or calicular gemmation. The septa 
are well developed, but do not reach the centre of the visceral 
chamber. Internally there is a small central area, occupied 
exclusively by the tabule. Externally the interseptal loculi 
are rendered vesicular by the development of dissepiments. 
No columella. 

The typical corals of the genus Diphyphyllum form fasci- 
culate masses, often of very large size, composed of cylindrical 
corallites, which may be occasionally united at certain points 
here and there, but are usually quite free. As rightly pointed 
out by Prof. de Koninck, Mr. Lonsdale was in error in assert- 
ing that the increase of the corallum was effected by means of 
fission of the old tubes. On the contrary, the increase is 
almost always by means of parietal or calicular gemmation, 
the old corallites continuing to .grow, and the new corallites 
maintaining a position nearly parallel with that of the parents 
(Pl. VIII. fig. 1A). It seems not improbable that, in one 
species, at any rate (viz. D. Archiacz, Billings), the corallum 
is occasionally simple; but this point requires further in- 
vestigation. 

The central area of each of the corallites is occupied by 
the tabule, which are perfectly smooth (Pl. VIII. fig. 1). 
The floor of the cylindrical, moderately deep calice of each 
is formed by the uppermost tabula in the centre. The septa 
do not encroach upon the median tabulate area; but we are 
unable to confirm M. de Koninck’s view that this area is 
(as a rule, at any rate) surrounded by a special mural in- 
vestment. 

There are no traces of any columella; nor are there any 
grounds for believing that the absence of this organ is acci- 
dental, as formerly held by Milne-Edwards and Haime (Pol, 

O# 
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Foss. des Terr. Pal. p.446). On the contrary, there is abun- 
dant evidence that no columella ever existed in any of the 
corals properly referred to Diphyphyllum. 

The septa are well developed; but the primary ones invariably 
fall short of the centre, and leave the tabule exposed over a 
larger or smaller median space. Towards the circumference 
of the visceral chamber the interseptal loculi become filled by 
minute lenticular vesicles, formed by the development of nume- 
rous dissepiments (Pl. VIII. fig. 1). 

The epitheca is thin, with encircling strie, and occasionally 
accretions of growth. Sometimes there are horizontal out- 
growths of the epitheca, uniting two adjacent corallites ; but 
this is of rare occurrence. 

Mr. Lonsdale’s original definition of the genus Diphyphyllum 
is as follows (op. jam cit. p. 623, t. 1.):—“A stony lamel- 
liferous polypidom; lamelle exceeding twelve, biplated; 
branched, branches dichotomous ; internal structure triareal : 

- (1) central area, intersected by flat, convex, or irregular dia- 
phragms, no persistent axis; (2) intermediate area, traversed 
vertically by lamelle ; interspaces crossed obliquely or down- 
wards by extensions of the diaphragms and subordinate plates ; 
(3) outer area, traversed by lateral extensions of lamellee; inter- 
spaces crossed by arched or vesicular lamine inclined upwards 
and outwards; stems not uniformly thickened by external secre- 
tions, but occasionally united when in juxtaposition.” The 
type species, upon which the above definition is founded, is 
D. coneinnum, Lonsd., from the Carboniferous rocks of 
Russia. 

Prof. M‘Coy (Brit. Pal. Foss. p. 87) followed Mr. Lonsdale 
in all essential points, more especially as regards the supposed 
fissiparous mode of increase, and defined the genus as follows:— 
“ Corallum forming elongate cylindrical branches, dividing by 
dichotomous fissure of the main stem; no axis; biareal; the 
large central area occupied by strong, simple, transverse dia- 
phragms, deflected at the circumference, surrounded by a narrow 
outer vesicular area; outer wall thick, radiating lamellae nume- 
rous, not reaching the centre.” He described two species, from 
the Carboniferous rocks of Britain, viz. D. gracile and D. lati- 
septatum, the latter of these being apparently identical with 
D. concinnum, Lonsd. 

Milne-Edwards and Haime consider that Diphyphyllum 
concinnum was founded upon a Lithostrotion in which the 
columella had been accidentally destroyed, and they therefore 
reject the genus altogether (Pol. Foss. des Terr. Pal. p. 446). 
De Fromentel adopts the same view, but retains the name of 
Diphyphyllum for the fasciculate species of Lithostrotion (Int. 

f 
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4 étude des Polyp. Foss. p. 304). | Prof. de Koninck, how- 
ever, by his excellent description and figures of the type form, 
D. concinnum, Lonsd., has thoroughly established the correct- 
ness of Mr. Lonsdale’s original views and the validity of the 
genus (Nouv. Recherches sur les An. Foss., partie i. p. 36, 
pl. ii. figs. 4-4 d, 1872). We need only add that the forms 
which we have examined from the Carboniferous rocks of 
Scotland and the Devonian rocks of America agree in all points 
of generic importance with the type form D. concinnum. We 
quite agree with Mr. Billings (Can. Journ., new series, vol. iv. 
p: 134), as well as with M. de Koninck, in thinking that 
Mr. Lonsdale was in error in making fissiparous division to 
be one of the characters of the genus ; but this misconception 
as to a single character is not of itself sufficient to invalidate 
his definition or to lead to the abandonment of his name. 

It follows from the above that the genus Lithostrotion is 
sufficiently separated from Diphyphyllum by the presence in 
the former of a well-developed and continuous columella, which 
is wholly wanting in the latter. Hence transverse and longi- 
tudinal sections will in all cases enable the paleontologist to 
at once separate the Diphyphylla from the fasciculate species 
of Lithostrotion, in spite of the close external resemblance 
between the two groups. 

From the typical species of Cyathophyllum the species of 
Diphyphyllum are at once separated by the limitation of the 
septa of the latter to the external portion of the corallum. In 
no case do the septain Diphyphyllum meet in the centre of the 
visceral chamber, or become twisted together so as to form a 
pseudo-columella. This distinction, however, is not available 
as separating Diphyphyllum from forms like Cyathophyllum 
paracida, M‘Coy, or C. (Caninia) giganteum, Mich., since in 
these latter the septa fall short of the centre. In this case 
the chief available characters are to be found in the fasciculate 
growth of the former, and the strongly developed peripheral 
vesicular zone of the latter. When we come, however, to such 
forms as C. cespitosum, Goldf., it must be admitted that it is 
almost impossible to draw a rigid line between this and Diphy- 
phyllum, since the septa in the former seem occasionally to 
fall short of the centre, and the form and mode of growth of 
the corallum are as in the latter genus. 

Dybowski has recently founded the genus Donacophyllum 
(Mon. der Zoanth. scler. rug. aus der Silurform, Esthlands &c., 
p- 80) for corals which are said to differ from Diphyphyllum 
only in the fact that the vesicles of the exterior zone are of 
large size. Wehave seen no examples of the genus, and can 
pronounce no opinion as to its value. 
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The genus Eridophyllum, Edw. & Haime, is, again, pre- 
cisely similar to Diphyphyllum in all the essential points of 
its internal structure, and differs only in the fact that the 
corallites are united at intervals by abundant lateral outgrowths 
of the epitheca. Occasionally, however, such epithecal out- 
growths are sparingly developed in Diphyphyllum; and we 
are inclined to doubt if their absence or presence can be con- 
sidered a ground of generic distinction. We do not think 
that Dybowski has brought forward any sufficient reasons for 
separating groups so closely allied, and placing them, as he 
has done (op. jam cit. p. 81), in different families. 

The genus Diplophyllum, Hall, was founded for the recep- 
tion of some corals from the Niagara Limestone (Pal. N. Y. 
vol. ii. p. 115), which in most respects agree with Diphy- 
phyllum, but are stated to have the septa meeting in the centre 
of the visceral chamber. They are also stated to possess an 
inner mural investment surrounding the central tabulate area. 
This latter distinction, however, cannot be relied upon, since 
an inner wall (though certainly wanting as a rule in Diphy- 
phyllum) is stated by De Koninck to be present in D. con- 
cinnum, Lonsd. Upon the whole, it seems probable that 
Diplophyllum, Hall, will prove on further examination to be 
properly referable to Diphyphyllum. . 

The geological range of the genus Diphyphyllum is a toler- 
ably wide one. It appears to commence in the Upper Silu- 
rian, being represented in the Guelph Limestones of Canada. 
Several species are found in the Devonian rocks ; and the genus 
is well represented in the Carboniferous. In the Carboniferous 
rocks of Scotland the genus is rare, but it is represented by 
the type species (D. concinnum, Lonsd.), as well as by another 
form at present undetermined. 

Genus LOPHOPHYLLUM. 

Lophophyllum, Edwards & Haime, Pol. Foss. des Terr. Pal. p. 349. 
and Brit. Foss. Cor. Intr. p. Lxvi. 

Gen. char. Corallum simple, conical, with a complete epi- 
theca. Tabule convex, irregular, passing with more or less 
interruption completely across the visceral chamber. A septal 
fossette is present. A cristiform or clavate columella in the 
centre of the uppermost tabula, joined by one extremity with 
the single septum contained in the septal fossette, and some- 
times connected by the other with the opposite primary septum. 
Septa extending nearly, but not quite, to the centre of the 
visceral chamber. 

So far as is known, all the species of Lophophyllum are 

——— 
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simple, and their form is more or less conical and usually 
curved. The epitheca is complete, sometimes thin, but in 
other cases_thick, with strong longitudinal stria. Minute en- 
circling lines of growth are present, along with annulations of 
growth. ‘The calice is moderately deep, and the septa extend 
nearly to the centre of the visceral chamber, apparently with- 
out ever quite reaching it. Small secondary septa usually, 
but by no means always, alternate with the primary septa. 
Asa general rule dissepiments are present, in the form of deli- 
cate plates crossing the interseptal loculi; but these are never 
developed in such quantity as to form a distinct zone of vesi- 
cular tissue exteriorly (Pl. VIII. figs. 5 a, 6A, 7 A). 

The tabule are always present, and are always well deve- 
loped, though they do not possess the form of distinct, strong, 
transverse plates. On the contrary, they form a series of 
more or less irregular arched plates, with their convexities 
upwards, which anastomose and become more or less freely | 
united with one another. They are not, however, confined to 
the central area of the corallum, but reach the inner surface - 
of the wall (Pl. VIII. figs. 6 & 7). oe 

The columella is- invariably present, and is formed by a 
cristiform or clavate -prominence in each successive tabula. 
It is thus not a true columella, as is sufficiently shown by 
longitudinal sections (Pl. VIII. figs. 6 & 7), where there is 
simply a pseudo-columellarian line passing down the centre. 
One extremity of this pseudo-columella is joined directly with 
the septum occupying the septal fossette. The other extremity 
seems Sometimes to be connected with the primary septum 
directly opposite to the septal fossula ; but more commonly it 

- appears to be free, and no such connexion seems to be esta- 
blished (PI. VIII. figs. 3 a-7 A). In L. breve, De Kon., the 

_ columellar prominence is said not even to have its usual con- 
nexion with the septum in the fossula. Though well marked 
in specimens exhibiting the interior of the calice, the septal’ 
fossette.is not a conspicuous object in transverse sections of 
Lophophyllum, and is generally only recognizable by the fact 
that the columellar eminence is prolonged into it. 

The genus Lophophyllum agrees in many respects with 
Zaphrentis, more especially in the characters of the septa and 
dissepiments. It is distinguished, however, from this by the 
comparatively irregular tabule, the different nature of the 
fossula, and the presence of the central columellar eminence. 
Almost the only genus with which Lophophyllum runs any 
risk of being confounded is Cyathaxonia, Mich. ; but sections 
at once show that it is fundamentally distinguished from the 
latter by the possession of tabula. _ In Cyathaxonia, also, 
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there are no endothecal dissepiments, and the columella forms 
a single styliform rod, which commences at the bottom of the 
visceral chamber, and is continued through to the floor of the 
ealice. (It may not be out of place to note here that Cya- 
thaxonia Dalmani, E. & H., is nota true Cyathaxonia, but has 
been formed into a new genus by Lindstrém under the name 
of Centrotus.) 

The genus Lophophyllum commences in the Devonian, but 
attains its maximum in the Carboniferous rocks, where it dies 
out. All the known species are small, rarely exceeding an 
inch or an inch and a half in length. The type of the genus 
is L. Konincki, E. & H., from the Carboniferous rocks of 
Belgium. With the exception of a form which seems to 
be identical with Z. (Cyathopsis) eruca, M‘Coy, all the ex- 
amples figured by us (Pl. VIII. figs. 3-6) are new; but we 
reserve the description of their specific characters till another 
occasion. 

EXPLANATION OF PLATE VIII. 

(All the figures are drawn of the natural size.) 

Fig. 1. Diphyphyllum concinnum, Lonsd., transyerse section of a small 
slab, exhibiting calicular gemmation at different stages of the 
process ; 1 a, longitudinal section of the same, showing the pro- 
duction of young corallites and the continued growth of the 
parent tubes. Lower Carboniferous, Bathgate, Linlithgowshire. 

Fig. 2. Diphyphyllum, sp., transverse section of a small slab, exhibiting 
fissiparous development of the corallites. Lower Carboniferous, 
Scotland. 

Fiy. 3. Lophophyllum parvulum, Thomson & Nicholson, external aspect ; 
3A, transverse section of the same. Lower Carboniferous, 
Fifeshire. 

Fig. 4. Another example, from the Lower Carboniferous of Ayrshire ; 
4 A, transverse section of the same. 

Fig. 5. Lophophyllum reticulatum, Thomson & Nicholson, external aspect ; 
5 A, transverse section of the same. Lower Carboniferous, 
Shiels, East Kilbride. 

Fig. 6. Lophophyllum, sp., longitudinal section; 6 a, transverse section of 
the same. Lower Carboniferous, Shiels, East Kilbride. 

Fig. 7. Lophophyllum eruca, M‘Coy (?), longitudinal section ; 7 a, trans- 
verse section of the same. Lower Carboniferous, Brockley, near 
Lesmahagow, Lanarkshire. i 

Figs. 8-8 8B belong to the next portion of this memoir, where their cha- 
racters will be discussed. 

[To be continued. ] 
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XVII.—WNotices of British Fungi. By the Rev. M. J. 
BerKELEY, M.A., F.L.S., and C. E. Broome, Esq., 
F.L.S. 

Continued from vol. xy. p. 41.] 

[Plates IX., X., & XI.] 

* Agaricus (Amanita) muscarius, L.; Fr. Ep. p. 20. 
Var. Entirely destitute of warts. Leicester, Mr. Mott. 
*A. (Lepiota) cepestipes, Sow., var. B. 
Fine specimens of the white form, exactly according with 

Bulliard’s A. cretaceus (t. 374), were gathered at Batheaston 
by Mr. Broome. It is quite certain that Bulliard’s plant is a 
Lepiota. 

1501. A. (Armillaria) bulbiger, A. &S.; Fr. Ep. p. 40F. 
In pine-woods. Hereford, Oct. 1875. The marginato- 

bulbose stem reminds one of some Cortinarit. 
1502. A. (Armillaria) robustus, A.& S.; Fr. Ep. p. 41. 
Rannoch, Perthshire, Dr. Buchanan White. 
Agreeing closely with Krombholz’s figure. Flesh very 

firm ; taste and smell exactly that of Polyporus squamosus. 
1503. A. (Tricholoma) loricatus, Fr. Kp. p. 60. 
In woods. Viscid. Glamis, Rev. J. Stevenson. Remark- 

able for the thick coat of the pileus. 
#A. (Tricholoma) crassifolius, B.; Fr. Ep. p. 61. 
This fine species has been gathered again by Mr. Cecil H. 

Spencer Perceval. 
1504. A. (Tricholoma) virgatus, Fr. Ep. p. 62; Icon. tab. 34. 

fig. 1. 
sities, Rev. J. Keith. 
1505. A. (Tricholoma) leucocephalus, Fr. Ep. p. 71; Ic. 

tab. 43. fig. 2. 
C. E. Broome, Oct. 1869. Bowood, Wilts. 
1506. A. (‘Tricholoma) militaris, Lasch.; Fr. Ep. p. 71. 
Glamis, Rev. J. Stevenson. 
1507. A. (Tricholoma) c7vilis, Fr. Ep. p. 71. 
Epping, J. English. Exhibited at South Kensington, 

Oct. 6, 1875. 
1508. A. (Clitocybe) gilvus, P.; Fr. Ep. p. 95. 
West Farleigh, Kent, 1874. 
* A. (Clitocybe) subinvolutus, Batsch; Fr. Ep. p. 96. 
Laxton Park, Norths, Oct. 22, 1875. Occurring in profu- 

sion in a ring under Scotch firs, twenty yards in diameter. 

+ The references, as far as Hymenomycetes are concerned, are to the 
new edition of the ‘ Epicrisis,’ 
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It has regularly appeared in the same spot for forty years. 
Exactly the plant of Batsch. _ 
1509. A. (Clitocybe) subalutaceus, Batsch ; Fr. Ep. p. 84. 
Oxton Exeter, growing under Ilex, C. H. Spencer Perceval, 

Esq., Noy. 1875. Smell like that of A. putridus and A. ran- 
cidus, peculiar. 

1510. A. (Clitocybe) splendens, Fr. Ep. p. 96; Ic. tab. 44. 
fig. 1. ; ma Bs pa 

” Reading, Mr. Austin. Exhibited at the Fungus show, 
South Kensington, 1874. 

1511. A. (Clitocybe) expallens, Fr. Ep. p. 100. 
Glamis, Rev. J. Stevenson. 
1512. A. (Clitocybe) concavus, Scop.; Fr. Ep. p. 102; Ic. 

tab. 57. fig. 2. 
C. E. Broome. 
1513. A. (Collybia) rancidus, Fr. Ep. p. 125. 
Under cedars. Burnham Beeches, Noy. 1875, Rey. G. B. 

Sawyer and C. E. Broome. 
The smell is very peculiar; the gills very dark, so as to 

be easily mistaken for those of a Hebeloma. Though the 
specimens do not answer in every respect, still, on comparing 
them with a drawing by Fries, who remarks that there are 
many varieties, they are referred without hesitation as above. 

1514. A. (Collybia) ventricosus, Bull. tab. 411. fig. 1; Fr. 
Ep. p. 120. 

Oct. 25, 1874, C. E. Broome. Bathford. 
1515. A. (Omphalia) maurus, Fr. Ep. p. 156. 
On lawns. Coed Coch. 
1516. A. (Mycena) aurantio-marginatus, Fr. Ep. p. 131; 

Fl. Dan. tab. 1292. fig. 2. 
Near Perth, Dr. Buchanan White, Nov. 1, 1875. 
This is a most interesting addition to our list of Fungi. It 

is admirably figured in the ‘ Flora Danica,’ and has a pecu- 
liar aspect which separates it from other species, looking more 
like a Marasmius than a Mycena. 

Stem very brittle, fistulose. Smellstrong. Margin striate. 
1517. A. (Mycena) excisus, Lasch. ; Fr. Ic. tab. 81. fig. 1. 
Glamis, Rev. J. Stevenson. 
1518. A. (Mycena) psammicola, B. & Br. Pileo subhemi- 

spherico hygrophano, particulis minutissimis irrorato, margine 
striato ; stipite brevi, solido, radicante, deorsum umbrino, sur- 
sum albo, toto albo-pulverulento ; lamellis segmentoideis bre- 
viter adnatis postice sinuatis ; odor fortis sed non nitrosus. 

On asand bank amongst moss. Addington, Kent, Sept. 28, 
1875. . 

Pileus 3 lines across ; stem not 6 lines high, about } a line 



Messrs. Berkeley and Broome on British Fungi. 131 

thick, firm; pileus brown, becoming paler towards the margin. 
A small but well marked species. 

1519. A. (Mycena) metatus, Fr. Ep. p. 142. 
Forres, Rev. J. Keith. Wrotham, Kent, Oct. 1875. 
1520. A. (Mycena) collariatus, Fr. Ep. p. 146; Ic. tab. 82. 

fig. 5. 
Elemis Rey. J. Stevenson. Addington, Kent, Oct. 1875. 
1521. A. (Mycena) debilis, Fr. Ep. p. 145. 
In achestnut wood. Wroetham, Kent, Oct. 1, 1875. 
1522. A. (Pleurotus) pulmonarius, Fr. Ep. p. 176. 
This interesting species was exhibited at the Aberdeen 

Fungus show in 1874, the specimens exactly according with 
Paulet’s figure, tab. 21. 

1523. A. (Entoloma) Thomsoni, B. & Br. Pileo plano, 
griseo tomentoso, costis reticulatis ornato ; stipite pallidiore 
fibrilloso tomentoso ; lamellis latis incarnatis. 
Amongst grass ina plantation. West Farleigh. Found in 

company with Dr. Thomson. 
Pileus 13 to nearly 2 inches across, adorned with raised 

radiating ribs, which form reticulations in the centre; stem 
14 line high, about 2 lines thick. The structure seems entirely 
peculiar to this species; for the ribs are not like those of A. 
phlebophorus. 

1524. A. (Pholiota) wnicolor, Fr. Ep. p. 227. 
Hereford, Mr. J. Renny. 
1525. A. (Inocybe) maritimus, Fr. Ep. p. 229. 
Glamis, Rev. J. Stevenson. Menmuir, Rey. M. Anderson. 
1526. A. (Inocybe) descissus, Fr. Ep. p. 233. 
C. E. Broome. 
1527. A. (Inocybe) White?, B. & Br. Pileo convexo, pri- 

mum hemispherico, fulvo, margine albo viscidulo, cortina 
candida fibrillosa, demum expanso toto fulvo ; stipite e candido 
fulvescente, glabrescente, solido; lamellis e candidis adnexis. 

Rannoch, Oct. 1, 1875, Dr. Buchanan White. 
A very curious and beautiful little species, allied to A. vatri- 

cosus. Stature that of A. geophyllus. 
1528. A.( Flammula) lupinus, Fr. Ep. p. 246. 
Glamis, Rev. J. Stevenson. 
1529. A. (Flammula) apicreus, Fr. Ep. p. 249. 
On rotten trunks. New Pitsligo, Rev. J. Fergusson. 
1530. A. (Naucoria) temulentus, Fr. Ep. p. 262. 
Glamis, Rev. J. Stevenson. 
1531. A. (Hebeloma) firmus, P.; Fr. Ep. p. 238. 
Laxton Park, Norths, Oct. 22, 1875. Near fir trees. 
1532. A. (Naucoria) graminicola, Nees, Syst. f. 186; 

Fr. Ep. p. 265. 
Glamis, Rev. J. Stevenson. 
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A very rare species, which certainly belongs to Naucoria, 
a point still remaining doubtful in the last edition of the 
‘ Epicrisis,’ but which we are fortunately able to confirm. 

1533. A. (Pholiota) terrigenus, Fr. Ep. p. 215. 
Var. minor. 
Amongst chips of hop-poles, West Farleigh, Kent. 
Resembling closely A. punctulatus, Kalch. ; but that is de- 

scribed as having brown spores, whereas in the present case 
they are ferruginous. 

* A. (Psalliota) campestris, L. 
Var. villaticus, Brond. Cr. Ag. tab. 7. 
An enormous specimen, 13 inches in diameter, with a stem 

3 inches thick, was sent by Messrs. Lee of Hammersmith, who 
received it from Dr. Bennett. The pileus was covered with 
rich pilose scales, and had a very grand appearance. It comes 
up in Dr. Bennett’s garden every year. 

1534. A.(Psalliota) hemorrhotdarius, Schulz. Kalchb. p. 29, 
tab. 18. fig. 1. 

In the Duke of Cleveland’s woods, Lilleshall, Salop, Nov. 
1875, Rev. W. Houghton. King’s Cliffe, Norths. 

Like A. Badhami, the whole plant turns red when bruised ~ 
or cut. Dr. Badham considered this one of the most excel- 
lent Fungi; but it is not included or mentioned in his book. 
Pileus 4 inches across ; stem 4 inches high, 1 thick. 

1535. A. (Galera) vitteformis, Fr. Ep. p. 269; Scheeff. 
tab. 63. figs. 4-6. 

Perth, Dr. Buchanan White, Nov. 4, 1875. 
1536. A. (Stropharia) caput-meduse, Fr. Ep. p. 288. 
Glamis, Rev. J. Stevenson. A very rare and interesting 

species, which has occurred again this year, and was exhibited 
at the Fungus show at Perth. . 

1537. A. (Hypholoma) cascus, Fr. Ep. p. 294. 
Rannoch, Perthshire, Dr. Buchanan White. 
1538. A. (Psilocybe) chondrodermus, B. & Br. Pileo cam- 

panulato carnoso, margine appendiculato excepto glaberrimo 
levi spadiceo, hic illic rimoso; stipite subequali fistuloso 
pallidiore, fibrilloso, basi squamuloso; lamellis ventricosis affixis 
-secedentibus, margine albo. 

In pine woods. Glamis, Rev. J. Stevenson. 
Pileus 1 inch across, dark bright brown, cracked here and 

there in different directions; veil woven and jagged; stem 
24 lines thick above, 3 at the base. Spores :00025 inch long, 
half as much wide, purple-black, almost oblong. Pileus stains 
the paper yellow. The species, which is quite distinct, will 
take its place in the first section of Psilocybe. 

1539. A. (Psilocybe) nucisedus, Fr. Ep. p. 300. 
Amongst small chips in a wood. West Farleigh, Kent. 
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This interesting species may be easily mistaken, if the spores 
are not carefully observed. We have a characteristic drawing 
from Fries. White when dry. 

1540. A. (Psathyrella) caliginosus, Jungh. in Linn. v. 5, 
tab. 6. fig. 13. 

Glamis, Rev. J. Stevenson. 
1541. Cortinarius (Phlegmacium) claricolor, Fr. Ep. p. 336. 
Glamis, Rev. J. Stevenson. 
1541bis, C. (Phlegmacium) decoloratus, Fr. Ep. p. 351. 
Epping, Mr. J. English. 
1542. C. (Phlegmacium) sebaceus, Fr. Ep. p. 337. 
Glamis, Rev. J. Stevenson. 
1543. C. (Phlegmacium) ecroceo-ceruleus, Fr. Ep. p. 352; 

Ag. Pers. Ic. et Dese. tab. 1. fig. 2. 
Laxton Park, Norths, Oct. 22, 1875. 
1544. C. (Inoloma) cyanites, Fr. Ep. p. 361. 
Brought from Reading by Mr. Austin to the Fungus show 

at South Kensington, 1874. 
The specimens belong to the variety which turns red slower 

when bruised. We havea drawing of this magnificent species 
from Fries. It is one of the finest of the genus. 

1545. C. (Inoloma) redimitus, Fr. Ep. p. 363. 
Glamis, Rev. J. Stevenson. 
1546. C. (Dermocybe) camurus, Fr. Ep. p. 367. 
J. Renny. We have no information as to the locality 

of this or of 1549 and 1551, which we have received from 
Mr. Renny. 

1547. C. (Dermocybe) myrtil/inus, Fr. Ep. p. 368. 
Glamis, Rev. J. Stevenson. Rannoch, Dr. Buchanan 

White. 
1548. C. (Dermocybe) venetus, Fr. Ep. p. 374. 
Rannoch, Perthshire, Dr. Buchanan White. A small but 

interesting species, differing in colour from any species with 
which we are acquainted. 

1549. C. (Telamonia) Meinipes, Fr. Ep. p. 376. 
J. Renny. 
1550. C. (Telamonia) plumiger, Fr. Ep. p. 377. 
Glamis, Rev. J. Stevenson. A single small specimen, 

densely plumose. 
1551. C. (Telamonia) punctatus, Fr. Ep. p. 382. 
J. Renny. 
1552. C. (Hydrocybe) detonsus, Fr. Ep. p. 397. 
Glamis, Rev. J. Stevenson. Amongst moss in woods, 

Probably a very common species. 
1553. C. (Hydrocybe) milvinus, Fr. Ep. p. 399. 
In woods. Wrotham, Kent, Oct. 1, 1875. 
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1554. Paawillus Lepista, Fr. Ep. p. 402. 
Slough, M. Terry, Esq. Thisis one of the most interesting 

additions to our listof Fungi. The rigid, almost horny cuticle, 
large size, and thick stem render it one of the most remarkable 
of the Agaricint. 

1555. P. paradoxus(Kalchb.). Agaricus paradoxus, Kalchb. 
tab.:16, fig. 1; Fr. Ep.'p. 244. 

Near Shrewsbury, W. Phillips, Esq. Wrotham, Kent, 
Sept. 30, 1875. Amongst decayed furze. 

This very curious plant, which is admirably figured in the 
work above quoted, is undoubtedly a Paxillus. 'The spores 
are more like those of a Boletus than an Agaric; they are 
oblong, 00035-00036 inch long, and about a fourth as much 
wide. It is at once distinguished from P. leptopus by the 
gills being distant, and not “ admodum confertz.”’ 

1556. Lactarius squalidus, Krombh. tab. 4. figs. 23-25. 
Scotland, 1875. 
1557. L. minimus, Smith, in Journ. of Bot. 1873, p. 205. 
Forres, Rev. J. Keith. 
1558. Hygrophorus discoideus, Fy. Kp. p. 408. Agaricus 

semigtlvus, Secret. no. 771. 
Laxton Park, Norths, Oct. 22,1875. Exactly answering 

to the description of Secretan, but not so stout as in a figure 
received from Fries. Solitary or tufted, stem dotted all over 
with viscid granules. 

1559. H. lacmus, Fr. Ep. p. 416. 
Epping, Mr. James English. Exhibited at South Ken- 

sington, 1875. 
* HH, Colemannianus, Blox.; Fr. Ep. p. 417. 
A form of this species apparently occurred at Laxton, which 

at first seemed an exaggerated state of H. ceraceus. The pileus 
and stem were extremely viscid, and of a full but rather dull 
yellow ; the stem hollow and extremely brittle. As it became 
dry the colour changed to various tints of tawny; the gills 
very decurrent, thin, and variously shaded. The margin was 
subplicato-striate as in H. vitellinus, not subdecurrent as in 
H, letus, besides which the stem was any thing rather than 
tough. As two specimens only were found, it is thought better 
to refer them to H. Colemannianus than to propose a new 
species. 

1560. H. sciophanus, Fr. Ep. p. 417. 
Perth, Dr. Buchanan White. 
Spores very pale clay-coloured. There were two forms— 

one with a darker pileus and the flesh dark, the other paler, 
with the flesh also pale. The former only deposited spores ; 
it is probable therefore that the pale form was not so fully 
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developed. Species of Coprinus occasionally occur without a 
trace of spores. p 

1561. H. cinereus, Fr. Ep. p. 413; Atl. Svamp. tab. 30. 
Coed Coch, Mrs. Lloyd Wynne. Great Elm, Somerset, 

C. E. Broome. Rannoch, Dr. Buchanan White. Exactly 
according with the upper figures in the plate cited above, and 
surely distinct from H. pratensis. 

1562. Russula olivacea, Fr. Ep. p. 445. 
Slough, M. Terry, Esq. 
1563. R. galochroa, Fr. Ep. p. 447; Bull. tab. 509 1, m. 
Slough, M. Terry, Esq. 
1564. R. pectinata, Fr. Ep. p. 449; Bull. tab. 409 N, 0, p. 
Glamis, Rev. J. Stevenson. Smell like that of 2. fwtens. 

Pellicle separable. Exactly resembling the two latter figures 
of Bulliard, which he refers rather doubtfully to R. hetero- 
phylla. 

1565. Cantharellus Haughtoni, Phillips, MS.  Pileo tenui, 
convexo, umbilicato, glabro; stipite gracili, apice incrassato, 
primum subtiliter fibrilloso; lamellis subdecurrentibus angustis 
pallide carneis.. 

Hereford, W. Phillips and others. 
Pileus 1 inch or more across, thin, dirty white, with a tinge 

of flesh-colour. Stem 2 inches high, 1 line thick, slightly 
thickened above, minutely fibrillose, stuffed, rooting at the 
base, which is more or less cottony. Gills scarcely forked, 
narrow, slightly decurrent. Sometimes 2 inches across. Allied 
to’ C. albidus, and possibly included by Fries, but very dif- 
ferent from the ‘ Flora-Danica’ plant recorded before under 
no. 1421. 

1566. Marasmius epichloe, Fr. Ep.p.479. M.gramineus, Lév. 
On the base of grasses. Hereford, J. Renny. Undoubtedly 

Léveillé’s plant, but possibly a mere form of I. st¢pitarius. 
1567. Lentinus pulverulentus, Fr. Ep. p.482. Agaricus 

pulverulentus, Scop. Carn. p. 434. 
Glamis, Rev. J. Stevenson. 
Tufted, at first infundibuliform, then lateral flabelliform, 

fuliginous, floccoso-pulverulent, with little umber particles ; 
stem elongated, at length smooth; gills thick, pallid, deeply 
decurrent, their edge crenulate but not torn. Pileus 2 inches 
across, stem 3 inches high. This seems to be truly the plant 
of Scopoli. 

1568. Polyporus floccopus, Rostk. tab. 13. 
Glamis, Rev. J. Stevenson. 
Fries remarks that it is a question whether this species is 

not a form of Polyporus brumalis; but it appears to us quite 
distinct. 
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1569. P. (Resupinati) subgelatinosus, B. & Br. Orbicularis, 
margine elevato, subgelatinoso, albo-tomentoso, nigricante ; 
poris griseis, parvis, acie acutis. 

On dead wood. Rannoch, Dr. Buchanan White. Appa- 
rently parasitic on a decurrent form of P. amorphus. 

This singular species forms little pulvinate masses, with an 
obtuse raised border, which is at first tomentose and pallid, of 
a subgelatinous consistence, and turning black. The pores 
are of a pale delicate grey, with an acute even edge, about 7/5 
of an inch in diameter. We cannot point out any species to 
which it is allied. 

1570. Trametes inodora, Fr. Ep. p. 584. 
On the flat top of an old mossy beech-stump. Stoke Poges, 

M. Terry, Esq. 
Pores colourless, slightly angular, about ++, inch wide, 

nearly } inch long, not the least linear. Inodorous ; externally 
tomentose, white, with a very slight tinge of pink at the base. 
As in Deedalea latissima, the texture radiates from a central 
point, and is of a pure white. 

1571. T. Terre’, B. & Br. Resupinata, lata, suborbicularis, 
pulvinata, contextu suberoso albo; poris angulatis, hic illic 
sinuatis, pallidis. 

On beech. Stoke Poges, M. Terry, Esq. 
About 3 inches across, 1 inch thick in the centre ; substance 

white, delicately fibrous, radiating from a central point, zone- 
less ; pores about 34 inch across, pallid, angular in the centre, 
sinuated towards the edge. Habit that of Dedalea latissima. 
Inodorous. 

1572. Hydnum levigatum, Swartz; Fr. Ep. p. 599; Sverig 
atl. Svamp. tab. 81. 

In pine-woods. Rannoch, Dr. Buchanan White. A far 
more solid species than #. fragile. 

1573. Irpex pendulus, Fr. Ep. p. 620. 
Menmuir, Rev. M. Anderson. Agreeing with the figure of 

Albertini and Schweinitz. The species varies greatly ; spe- 
cimens obtained previously were not in a normal condition. 

Amongst the Fungi still preserved in Sowerby’s herbarium 
is one marked Hydnum erectum, parasitic on some Polyporus. 
This appears identical with Fries’s Spharonema hydnoideum, 
which he no longer refers to Radulum aterrimum. 

* Craterellus lutescens, Fr. Ep. p. 630. 
Rannoch, Perthshire, Dr. Buchanan White. The hymenium 

of a beautiful orange. Sent at the same time with very 
characteristic specimens of Cantharellus lutescens. 

1574. Thelephora pallida, Fr. Ep. p. 633. 
We have received from the Rey. W. Houghton and Mr, 
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Phillips a Thelephora with a hispid hymenium, which they 
refer to this species. It is, however, so like 7. Sowerbedi that 
we hesitate about its diagnosis, but think it better to record 
their observation. 

1575. T. clavularis, Fr. Kp. p. 634. 
On the ground. Wallington, Northumberland, C. H. Spencer 

Perceval. We have lately received from Dr. White specimens 
which would be referred to this species were it not for the 
strong foetid scent of 7. palmata. 

1576. YL. intybacea, Pers. Syn. p. 567. 
Amongst Tetraphis pellucida. Burnham, Rev.G. H.Sawyer. 

Glamis, Rev. J. Stevenson. Exactly answering to Bulliard’s 
figures, tab. 483. figs. 6 & 7, tab. 278, and quite distinct from 
7. laciniata. 

1577. T. crustacea, Schum. ; Fr. Ep. p. 637. 
On the ground. Burnham, Rev. G. H. Sawyer. Both in 

this and last year. 
1578. Stereum vorticosum, Fr. Kp. p. 639. 
On beech. Menmuir, Rev. M. Anderson. 
1579. S. pint, Fr. Ep. p. 643. 
On bark of Scotch fir. Glamis, Rev. J. Stevenson. 
1580. S. rufum, Fr. Ep. p. 644. 
Glamis, Rey. J. Stevenson. Rev. J. Keith. 
1581. Corticium salicinum, Fr. Kp. p. 647. 
Forres, Rev. J. Keith. 
This is certainly the same with Hixidia cinnabarina, B. &C., 

which has the curved spores of Kxidia. We have not sutli- 
cient specimens of the European form to justify us in sepa- 
rating it from Cortictwm, to which genus it can scarcely 
belong. ; 

1582. C. amorphum, Fr. Ep. p. 648. 
On larch. Perth, Dr. Buchanan White. 
This curious plant is so like large specimens of Peziza caly- 

cina that it is not surprising that the two should have been 
confounded, and in consequence the plant figured by Willkomm 
under the name is really P. calycina. We were at first in- 
clined to think that it might be a conidiiferous form of the 
Peziza in question, analogous to Cyphella Currei; but the 
structure is such as to make us consider it autonomous, and 
probably the type of a new genus; for it does not agree well with 
the characters of Corticium. The substance is white and fleshy, 
consisting of rather coarse threads which at the base form a 
close sclerotioid network. The hymenium consists of colourless 
threads and orange-coloured clavate bodies filled with pigment. 
These at length project beyond the surface, and produce four 
globose rough spores, ‘001 inch in diameter, which contain an 

Ann. & Mag. N. Hist. Ser, 4. Vol, xvii. 10 
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angular body within, which looks like a eystolith. After a time 
each spore becomes elliptic, and now measures ‘0012 inch in 
length, produces about eight elliptic echinulate sporidia in its 
cavity, which are from *0004—0005 inch long—a circumstance 
without parallel as far as we know in Hymenomycetes. All 
these points have been observed by each of us independently. 

Puate IX. fig. 1. a. first stage of pseudasci; b. second; c. filled with 
endochrome ; d. sporophore with young spores; e. the same, with mature 
spores; f. separate spore; g. the same, producing sporidia; h. sporidia. 
All more or less magnified. 

1583. C. serum, Fr. Ep. p. 659. Thelephora sera, Pers. 
Syn. p. 580. 

Epping, Mr. James English. Numerous specimens have 
been received from the Rev. J. Stevenson, Rev. M. Anderson, 
and others from Scotland. 
A very curious species, some specimens approaching, if not 

identical with, Hydnum papyraceum. ‘The aculei are mostly 
very distant, either entire or plumose at the tips, with the inter- 
stices just like the hymenium of a true Cortictum. Sometimes 
they are radiato-floccose ; but there are intermediate states. 

1584. C. cinnamomeum, Fr. Ep. p. 650. 
On wood. Glamis, Rev. J. Stevenson. 
1585. C. ferrugineum, P.; Fr. Ep. p. 661. 
On various decayed vegetable substances. | Wothorpe. 

Received also from Scotland. 
1586. Clavaria Krombholzii, Fr. Kp. p. 669. C. Kunzet, 

Krombh. tab. 53. figs. 15, 16. 
On the ground in woods. Glamis, Rev. J. Stevenson. 
1587. C. condensata, Fr. Ep. p. 672. 
On the ground under trees. West Farleigh, 1874. 
1588. Pterula subulata, Fr. Ep. p. 682. 
Burnham Beeches, Rev. G. H. Sawyer, 1874. 
1589. Typhula translucens, B.& Br. Candida pellucida ; 

stipite brevi sursum incrassato ; capitulo irregulari subobovato, 
- On the ground. Glamis, Rev. J. Stevenson. 

_ Minute, pure white, resembling somewhat a prematurely 
dried Myxogast, but a true Hymenomycete. 

1590. Hymenula constellata, B. & Br. Orbicularis, dein 
dense congesta, pallida ; sporis minutis fusiformibus, 

On a decaying board. C. E. Broome. 
Formerly referred to Fusarium minutulum, Cd. Individual 

plants about ‘007 inch across, densely crowded in the centre 
scattered towards the margin of the patches, composed of Goi 
pact branched threads bearing minute spores, ‘0002 inch long 
in a dense stratum. 
We perfectly agree with Fries, in the new edition of the 
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‘ Epicrisis’ (p. 700), that the greater part of the described 
species of Hymenula do not really belong to Hymenomycetes. 
Some are doubtless conidiiferous forms of ascophorous Fungi. 

* Geaster mammosus, Fr. Syst. iii. p. 17. 
This curious species, of which no other British specimen 

was known than that figured by Sowerby, has lately been 
found in Berkshire by the Rev. G. H. Sawyer. 

*G. Michelianus, B. & Br. 
Anglesea, Hon. W. O. Stanley. 
1591. Lycogala flavo-fuscum, Ehrb. 
Coed Coch. Named on the authority of Dr. Rostafinski. 
1592. Reticularia olivacea, Fr. Syst. iii. p. 89. 
On decayed fir. Aboyne, 1870. Named on the authority 

of Dr. Rostafinski, who considers R. versicolor synonymous. 
A small specimen has been gathered by Dr. Buchanan White 
near Perth. 

1593. Chondrioderma Cirstedii, Rtf. Mon. 
On bark more or less covered with moss. Jedburgh, R. 

Jerdon, 
1594. C. niveum, Rtf. Mon. 
On dead wood. Linlithgow, J. C. Bauchop. 
1595. Badhamia eapsulifer (Bull. sub Spherocarpo), Bull. 

tab. 470. fig. 2. 
Glamis, Aug. 1874, Rev. J. Stevenson. 
The spores are rough, whereas in B, utriculosa they are 

smooth. Fries, as far as we can find, does not quote Bulliard’s 
figure. The peridia reflect the most beautiful tints of steel-- 
blue and lilac; they are densely crowded, as in Bulliard’s 
figure. 
"1596. Physarum thevoteum, Fr. Syst. iui. p. 142. P. vires- 

cens, Dittm. ; Sturm, D. I’. tab. 61. 
On little twigs. Glamis, Rev. J. Stevenson. 
1597. P. tussilaginis, B. & Br. Badhamia capsulifera, 

Cooke, Exs. Peridiis depressis, adnatis, tenuissimis nitidis ; 
eapillitio ramoso tenui albo; sporis globosis, asperis. 

On leaves of Tussilago, first discovered by Mr. Brittain. 
It is quite certain that this is not Spherocarpus capsulifer, Bull. 

1598. P. nigrum, Fr. 
On decayed wood. Glamis, Rev. J. Stevenson. 
Threads slender; spores nearly black, 0007 inch in diameter. 
* P. atrum, Fr. Syst. i, p. 147. 
On very decayed Populus alba. Elmhurst, Dec. 1859. 
1599. Cratertum leucostictum, Fr. Syst. ili. p. 152. 
On dead leaves. Glamis, Rev. J. Stevenson. 
1600. Cribraria macrocarpa, Schrad. tab. 2. fig. 3. 
Glamis, Rey. J. Stevenson. ’ 

10* 
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1601. C. fulva, var. b. intermedia, Schrad. tab. 1. fig. 2. 
On decayed wood. Glamis, Rev. J. Stevenson. 
Spores °00035—-0005 inch in diameter. 
1602. Arcyria Friesti, B. & Br. Gregaria ; peridiis stipi- 

tatis, globoso-ovatis, cinereis; capillitio ovato-cylindrico sporis- 
que glaucis. 
On sawdust. Glamis, Rev. J. Stevenson. 
The plant which generally passes for Arcyria cinerea, and 

which is figured in the ‘ Flora Danica,’ and is common in exotic 
as well as British collections, has not glaucous spores. The 
specimens received above appear to be what Fries intended ; 
and therefore the above name is assigned tothem. The capil- 
litium is coarser than that of A. cinerea, and the spores are 
decidedly blue. Its habit also is different, the peridia being 
scattered in A. cinerea. 

1603. A. ferruginea, Rtf. Mon. 
On dead wood. Sow. Herbarium. 
Included often in A. punicea, from which it differs not only 

in colour, but in the comparative size of the spores. 
1604. A. (Lachnobolus) congesta, B. & Br.  Peridiis in 

massas orbiculares congestis sessilibus, nitidis, flayo-umbrinis ; 
floccis exasperatis sporisque concoloribus. 

On dry wood. Halse House, Somerset, October 1861, C. E. 
Broome. 

Forming orbicular masses } inch in diameter, consisting of 
crowded shining umber peridia, looking at first like a Licea 
or a heap of moth’s eggs. Just the colour of gingerbread. 
Spores globose, ‘0003-0004 inch in diameter. 

Puate IX. fig. 2. a. plant, natural size; 6. portion of plant, magnified ; 
e. capillitium ; d. spores. 

1605. Lindbladia effusa, Fr. Licea effusa, P. & Ehrb. 
With Cribraria argillacea. Aboyne, 1870. Forres, Rev. 

J. Keith. We have an original specimen from Fries marked 
as probably belonging to a new genus, before it was. cha- 
racterized. 

1605 bis. Pertchena decipiens, B. & Br. Sporis majoribus 
-minoribusque lete aureis. 

On fir-cones. Perth, Dr. Buchanan White. 
The external appearance is just the same as that of P. stro- 

bilina; but the spores are bright yellow and of two kinds, the 
larger ‘0009-002 inch long, those of P. strobilina :001--0012 
mech long, which is about the size of the smaller spores of 
P. decipiens. 

PuaTeE IX. fig. 8. a. spore of P. strobilina; 6. the smaller spores of 
P. decipiens ; c. the larger spores; d. the capillitium. All more or less 
magnified. 
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1606. Septoria Avellane, B. & Br.; Rab. Exs. 1958. 
On the underside of leaves of Corylus Avellana, growing in 

a circinate manner. Bathford, C. E. Broome. 
Spores fusiform, curved, about 0004 inch long. 
1607. Sporidesmium triglochinis, B. & Br. Soris puncti- 

formibus e basi cellulari oriundis ; sporis junioribus obovatis, 
stipite brevi sursum incrassato, dein subglobosis oblique di- 
visis, demum oblongis fenestratis. 

On Triglochin palustre. Rannoch, Dr. Buchanan White, 
March 1875. 

Sori bright brown, ‘006—-008 inch in diameter, spores *0003— 
‘0007. Approaches S. pallidum, B. & C.; but that is on fir, 
and the spores are not composed of globose cells as in that 
species. 

_ Prare X. fig. 4. a. plant mm situ, magnified; b. group of spores; 
c. spores, more highly magnified. 

1608. Puccinia Molinie, Tul. Ann. d. Sc. Nat. Sept. 1854, 
. 141. 

4 On Molinia cerulea. Rannoch, Dr. Buchanan White. 
*P. calthe. On leaves of Ranunculus ficaria with Aicidium 

calthe. New Pitsligo, Rev. J. Fergusson. 
* Trichobasis Cirsii, Lasch., has been found in Perthshire 

by Dr. Buchanan White and Dr. Cooke. 
1609. Stilbum melleum, B. & Br.  Minutum, pallide 

luteum ; stipite curto sursum dilatato hispido ;_ sporis globosis, 
minimis, corpusculis multo majoribus verruculosis in contextu 
conditis. 

On bark. King’s Wood, Congresbury, Jan. 1861, Miss Plues. 
In form resembling Ciliciopodium violaceum, but of a uni- 

form pale yellow tint; head composed of clavate processes, 
about ‘009-01 inch across, covered with sugary particles or 
the granules of crystallized honey. The globose rough bodies, 
‘0005 inch in diameter, appear to be imbedded in the substance. 
_ Prater X. fig.5. a. plant, magnified; 5. head, showing the situation of 
the corpuscles; d. structure of head; e. corpuscles. All highly magnified. 

1610. Fusarium translucens, B. & Br.  Pellucidum, sub- 
stipitatum, margine sub lente leviter ciliato albo-lutescente, 
sursum umbilicato ; sporis tenuibus cylindricis. 

On deal. Glamis, Rev. J. Stevenson. 
Forming little transparentspecks about dof a line in diameter. 

Spores ‘0003 inch long. Differs from /’. minutulum, Cd., in 
the form of the spores. 

1611. F. cucumerinum, B. & Br. Pallide aurantiacum sub- 
globosum dein effusum ; sporis breviter fusiformibus. 

On diseased cucumbers. Sibbertoft. 
Spores *0003 inch long. 



142 Messrs. Berkeley and Broome on British Fungt. 

1612. LF. rhabdophorum, B. & Br. EKrumpens, subfulvum, 
elevatum e basi orbiculata alba; sporis rectis rhabdiformibus. 

On dead sticks. Forres, Rev. J. Keith. 
Spores “0006 inch long. 
1613. Cylindrosporium senecionis, B. & Br. Cespitulis e 

floccis flexuosis gracilibus; sporis cylindricis e maculis can- 
didis oriundis. 

On leaves of Senecio vulgaris. Rannoch, Dr. Buchanan 
White. Forming white conspicuous irregular patches on the 
leaves. 

Spores variable in length, ‘0003-0006 inch or more long. 
1614. Penicillium coffeicolor, B. & Br. Late effusum um- 

brinum, floccis brevibus crassiusculis; sporis majoribus glo- 
bosis. 

On Pasteur’s solution, South Kensington, Profs. Huxley 
and Dyer. 

Resembling closely in colour Miainomyces fungicolus, Cda., 
but the spores are very different. The threads are short and 
coarse; the spores varying much in form, the most perfect 
smooth, with a large nucleus, and about 0005 inch in diameter. 

1615. Exobastdium vaccinit, Wor.; Woronin, Abh. d. 
naturf. Ges. zu Freiburg, iv., Fung. Aust. de Thiimen, 
no. 322. 

On leaves of Vaccinium vitis-idea and other species. On 
Rhododendron it forms a thick gall-like swelling. 

1616. Schinzia alni, Woron. Ann. d. Sc. Nat. sér. 5, x. 
p- 80, tab. 6. figs. 1-7. 

Forming tubercles on the roots of alder. Powerscourt, 1867. 
1617. Leotia circinans, P.; Fr. Syst. ii. p. 27. 
On the ground, abundantly. Glamis, Rev. J. Stevenson. 
1618. Vibrissea microscopica, B. & Br. Minutissima; sti- 

pite brevi nigro ; capitulo griseo. 
On damp fir wood. Rannoch, Dr. Buchanan White. 
Scarcely visible without a lens. Stem very short, black ; 

head grey, leaving a cup-shaped depression when completely 
washed off. Sporidia ejected, filiform. 

1619. Peziza (Geopyxis) arenaria, Osb.; Fr. Syst. ii. 
. 65. : 

: On sands near St. Andrews, Rev. M. Anderson. 
This very curious species, which is so brittle that it is diffi- 

cult to preserve good specimens, forms a cylindrical or forked 
process penetrating the sand and collecting its particles. The 
roots of the Psamma are often attached, and perhaps in some 
cases have been mistaken for mycelium. 

1620. P. (Humaria) constellatio, B. & Br. Minuta, grega- 
ria nec stipitata, coccinea, convexa, sicca tantum cupuleformis; 



Messrs. Berkeley and Broome on British Fungi. 143 

paraphysibus linearibus apice curvatis hic illic ramosis ; spori- 
diis globosis demum reticulatis. Fl. Dan. tab. 656. fig. 2. 

Occurring in little groups, but not crowded, by the side of 
the road. Addington, Kent. It has also been found near 
Hereford by Dr. fooae. 

Sporidia ‘0007 inch in diameter. Dr. Cooke has the same 
thing from Hereford ; and similar sporidia, but slightly larger, 
occur in P. humosa, Rehm and Fuckel. P. humosa, Fr., how- 
ever, has cups 2-4 lines in diameter, which does not at all 
accord with our plant. The figure in ‘Flora Danica’ gives 
exactly the habit; and the magnified plant confirms our 
diagnosis. 

1621. P. (Taphesia) rhabdosperma, B. & Br.  Subiculo 
tenui tomentoso, pallide fulvo; cupulis sparsis concoloribus 
extus saturatioribus villosis, margine inflexo, hymenio letiore; 
ascis lanceolatis, obtusis ; sporidiis filiformibus. 

On dead wood. Leigh Down, Nov. 5, 1860. 
Sporidia ‘003-0085 inch long. Allied to P. cesia. 

Purate X. fig. 6. a. plant, magnified; b. asci and sporidia, more highly 
magnified. 

1622. P. (Dasyscyphe) fuscescens, P.; Fr. Syst. i. p. 95. 
On beech-leaves, principally on the main nerve. Builth, 

South Wales, W. Phillips. 
1623. P. (Mollisia) tripoli’, B. & Br. Erumpens, aurantiaca, 

margine nigrello cincta; sporidiis oblique ellipticis binucleatis. 
On dead stems of Aster tripolium. King’s Lynn, Sept. 10, 

1875, C. B. Plowright. 
Minute, erumpent, surrounded by the blackened cuticle, | 

which often splits into tooth-like lacinie. Hymenium orange. 
Paraphyses flexuous, sometimes forked. Sporidia obliquely 
elliptic, -0005 inch long, half as much wide. A curious 
species, reminding one somewhat of P. fusarioides. 

1624. Helotium laburni, B. & Br.  Breviter stipitatum, 
cupulis extus villosis furfuraceis pallidis, margine inflexo ; 
disco ochraceo leticolori; sporidus fusiformibus quadrinu- 
cleatis. 

On decorticated branches of Cytisus laburnum, or beneath 
the cuticle, which it seems to throw off. Menmuir, Rev. M. 
Anderson. 

Sporidia 0009 inch long. 
Mr. Phillips, who has paid great attention to the genus, 

writes that the only species approaching it in the fruit is Helo- 
tium salicellum, Fr. Karsten has a species, Pezicula sublici- 
formis, which has sporidia nearly the same size and shape, 
with two nuclei, but is otherwise different. 
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* Stictis lecanora, Schm. & Kz.; Fr. Syst. i. p. 193. 
Var. pyrt. Disco aterrimo. 
On the bark of pear-trees. Shrewsbury, W. Phillips, Esq. 
We were at first inclined to think this a distinct species, as 

we found the sporidia much smaller, -0004--0005 inch long, 
whereas in S. lecanora we found them 0009 inch; but later 
observations proved that they are sometimes quite as large, 
and we therefore consider it a mere variety. 

PuateE XI. fig. 7. a@.asci and sporidia of Stictis lecanora ; b. ditto of 
var. py. 

1625. Nectria Keithii, B. & Br. Peritheciis minutis, pal- 
lidis, congestis, furfuraceis, ostiolo distincto; sporidiis fusifor- 
mibus inarticulatis; conidiophoris punctiformibus confluentibus 
carneo-griseis. 

On cabbage-stalks. Forres, Rev. J. Keith. 
Sporidia ‘0002-00025 inch long, conidia °0002 inch. 
1626. Spheria (Byssisede) Kettei, B. & Br. Peritheciis 

ceespitosis e floccis atris ramosis oriundis, apice calvis roseis, 
radiatis ; ostiolo impresso punctiformi; sporidiis fusiformibus 
triseptatis ad commissuras contractis. 

On a piece of cord. Glasnevin Botanic Garden, W. Keit. 
Perithecia rather large, the apex rose-coloured, with a puncti- 

form impressed ostiolum, and radiated, apparently from the 
shrinking of the outer coat as they increase in size. Sporidia 
fusiform, triseptate, constricted at the division, each of which 
contains a large nucleus, *0012 inch long, ‘00025 wide. 

It is possible that this very curious species may be of exotic 
origin, as it occurred in a hothouse. The only species to which 
it seems to bear any evident relation is S. rhodosticta, B. & Br., 
Fungi of Ceylon, no. 1096. 

PuaTeE XI. fig. 8. «@. group of perithecia; 6. apex of ditto; ¢. early 
stage; d. ascus; e. sporidia. 

1627. S. empetri, Fr. Syst. ii. p. 522. 
On leaves of Empetrum nigrum. Sow of Athol, May 1874, 

Dr. Buchanan White. 
Asci ‘002 inch long ; sporidia pale brown, linear, uniseptate, 

‘0007 inch long. 
1628. Ascomyces alni, B. & Br. Inflorescentiam deformans ; 

sporidiis in ascis numerosis minoribus. . 
On female catkins of alder forwarded by Dr. Masters. 
Differs from other species in the asci containing more nume- 

rous sporidia, which are only -0002—0003 inch long, whereas 
in A, bullatus they are ‘0004 inch. 
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1629. A. prunt (Fuckel), sub Hxoascus, Fungi Nassovie, 
1861, p. 29. 
On bag-plums. Extremely abundant on the common sloe 

at Sibbertott. 
*Lubrella ptarmice, Desm.; Fr. El. i. p. 149. 
On leaves of Achillea ptarmice. Rannoch, Dr. Buchanan 

White. 
These are the first truly British specimens we have seen. 

It appeared for some successive seasons at King’s Cliffe on 
plants brought from Lambersart already impregnated with the 
mycelium ; but after a time the parasite vanished. 

1630. Rhytisma empetri, B. White. Ambiens, atrum, luci- 
dum, secundum longitudinem rugosum. 

On Empetrum nigrum. Rannoch, Dr. Buchanan White. 
Completely surrounding the stem, shining jet-black, wrinkled 
longitudinally. The asci are straight, but immature. 

XVIII.—On the Habitat of Uromys aruensis (Gray) and tts 
Allies. By Dr. A. B. MEYER. 

Dr. J. E. Gray, in describing (Ann. & Mag. Nat. Hist. ser. 4, 
1873, vol. xii. p. 418) a new species of Uromys from my col- 
lections, introduced it with the following words :— 

“The British Museum received two specimens of a male 
and female rat, which Dr. A. B. Meyer obtained at Aru Island 
in April 1870, and at Buntimunang, in the south-west-part of 
Celebes, in November.” 

This note requires a rectification on my part. I never was 
on the Aru Islands; and in April 1870 I was still in England ; 
in October of the same year I arrived in Java; and it was in 
November 1871 that I first spent some days collecting in 
Bantimurang (it should be “ Bantimurang,” and not “ Bunti- 
munang”’). But, besides this, the female Uromys was not 
procured by me on South-west Celebes ; it belonged to a small 
collection of animals from the Aru Islands, which I had bought 
before I came to Makassar, in September 1871. Some con- 
fusion must have happened in Europe with two of my labels, 
to have led Dr. Gray to the statement that Uromys aruensis 
occurs on the Aru Islands and in the south-west of Celebes. 
My diary and collection-notes are quite positive on this point ; 
and there can remain no doubt that a mistake has been made, 
I regret that I did not see this incorrect statement earlier ; but 
I now hasten to make known that from my Celebes collections 
no Uromys reached Europe. Celebes being so very poor in 
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mammals, it is of some consequence whether Uromys occurs 
there or not. 

Although I did not collect the two specimens in question on 
the Aru Islands myself, I have no doubt that the locality is 
correct, because I discovered a closely allied species on New 
Guinea in May 1873, near Rubi, the south point of Geelvink 
Bay (therefore not very far from the Aru Islands)—which I 
call Uromys papuanus. 

The habitats of the three now known species of Uromys, 
which are very closely allied to each other, are therefore the 
following :— 

1. Uromys macropus (Gray): North Australia, Cape York. 
2. aruensis, Gray: Aru Islands. 
3. papuanus, Meyer: New Guinea, Rubi. 

Royal Natural-History Museum, 
Dresden, January 23, 1876. 

BIBLIOGRAPHICAL NOTICE. 

Medicinal Plants ; being Descriptions with Original Figures of the 
Principal Plants employed in Medicine, and an Account of their 
Properties and Uses. By R. Bentiey, F.L.S., and H. Trren, 
M.B., F.L.S. London: J. & A. Churchill, 1876. (Four parts 
issued.) 

Tuts work will supply a want which has been felt for a long time, 
as there is no recent trustworthy book in the English language on 
the important subject with which it deals; and nowthat Fliickiger and 
Hanbury’s admirable ‘ Pharmacographia’ is published, an illustrated 
handbook of the plants used in medicine seems more needed than 
ever. The present work is issued in monthly parts, and contains 
original coloured plates (natural size), with botanical descriptions 
and an account of the geographical distribution and officinal pro- 
perties, of the plants that yield the drugs in common use. In 
making the selection the British Pharmacopceia has been taken as 
a foundation; and to the species there included have been added a 
number of others used medicinally in India and the United States. 
Altogether the selection made includes between 250 and 300 species. 
Four parts of the work are already out, with eight or, if the plate 
be double, seven plants in each. No regular botanical order has 
been followed; but the plates are numbered so that they may be 
bound in botanical sequence, according to the natural system, when 
the book is finished. Of common European officinal plants we have 
flax, rue, white and black mustard, the juniper, the common poppy, 
and foxglove; amongst cultivated fruits, the olive, orange, quince, 
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and almond; and of tropical drug- or food-yielding species Theobroma 
cacao, Croton Eluteria and Tiglium, Paullinia sorbilis, and Mallotus 
philippinensis. As far as possible the plates have been drawn from 
living specimens. They are drawn and lithographed by Mr. Blair, 
a young and rising botanical artist, and are well executed, with 
abundant structural detail and colouring not overdone, though in 
some cases (e. g. Mentha viridis and Digitalis purpurea) the pictorial 
effect is marred by superabundance of shading. The letterpress, 
both botanical and pharmacological, is full and accurate; and alto- 
gether the book may be safely recommended as likely to be a com- 
plete and trustworthy handbook for medical men, chemists, and all 
who are interested in the subject. 

PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAL SOCIETY. 

November 25, 1875.—Dr. J. Dalton Hooker, C.B., President, in 
the Chair. 

“On the Structure and Relations of the Aleyonarian Heliopora 
cerulea, with some Account of the Anatomy of a Species of Sarco- 
phyton ; Notes on the Structure of Species of the Genera Millepora, 
Pocillopora, and Stylaster ; and Remarks on the Affinities of certain 
Paleozoic Corals.” By H. N. Mosrrey, M.A. (Oxon.), Naturalist 
to the ‘ Challenger’ Expedition. 

Introduction.—The author having undertaken the examination of 
the Deep-sea Corals dredged during the voyage of H.M.S. ‘ Chal- 
lenger, was led to the study of the structure of corals generally, and 
especially to the examination of the Milleporide, which seemed of 
peculiar interest, since they had been determined by Professor 
Agassiz to be Hydroids, and had been regarded by him as living re- 
presentatives of the Paleozoic Rugosa. Mullepora aleicornis was 
obtained and examined at Bermuda, and another species of Mille- 
pora at Zamboangan, Mindanao, Philippine Islands. The examina- 
tion of these Millepores was found to be beset with great diffi- 
culties, and the present notes on their structure are to be regarded 
as only preliminary. Further investigations will be made with 
specimens which it is hoped will be obtained at the Sandwich 
Islands. At Zamboangan, Heliopora caerulea was obtained, and 
found at once to be an Alcyonarian. Its structure is described in 
full inthe paper. Another Alcyonarian of the genus Sarcophyton 
(Lesson) was examined for the purpose of comparison. It proved to 
present special features of interest, and a general description of its 
anatomy also is therefore given. Notes are further appended on 
the anatomy of a species of Pocillopora obtained at Zamboangan, 
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and that of a Stylasteracean dredged off the Meangis Islands in 
500 fathoms. 

Literature of the Subject—Few original works relating to the 
subjects treated of in this paper were available for reference on 
board the ‘ Challenger.’ A review of what has been able to be 
gathered of the recent literature relating to the Tabulate and 
Rugose Corals and the Alcyonarians is given, and also a history . 
of the various systematic arrangements to which the Tabulata and 
Rugosa have been subjected. 

Professor Agassiz published his opinion as to the hydroid 
affinities of the Milleporide in 1859 (‘‘ Les Animaux des Milleé- 
pores sont des Acaléphes et non des Polypes,” Bibl. Univ. de Geneve, 
Arch. des Sci., Mai 1859), and figured the animals of the Millepora 
alcicornis in his ‘Contributions to the Natural History of the 
United States,’ vol. iii. plate 15. Pourtales observed the animals in 
company with Agassiz. He says that one which he saw was 
“shorter than they are represented to be in the figure, and had 
five tentacular masses rather than tentacles.” M.-Edwards con- 
sidered Professor Agassiz’s evidence as to the hydroid nature of 
Millepora insufiicient, as does also Professor Allman. 

Professors Claus, Pourtales, Verrill, and many other authors 
accept Agassiz’s conclusion with regard to the Milleporide, but do 
not accept his views with regard to the Rugosa. 

Professor Verrill (Silliman’s American Journal, 1872, vol. iii. 
pp- 187, 194) found that Pocillopora, a genus with extremely well- 
marked tabule, was a true Hexactinian, and showed that the pre- 
sence of tabule,the character relied on by Professor Agassiz, was 
of little importance. Pourtales and L. Ludwig have come to 
the conclusion that the tetrameral arrangement in the Rugosa 
is merely apparent, and that the original arrangement in the 
young coral was hexameral. Professor Martin Duncan arrived 
at similar conclusions from the examination of Guynia annulata. 
Kunth, however, still adheres to the tetrameral primary division. 
Lindstrom, the first discoverer of the opercular apparatus of cer- 
tain Rugosa, compares these structures with skeletal structures 
of Primnoa. The latest paper on the classification of Corals is 
by M. Dollfus (Comptes Rendus de l’Acad. des Sciences, t. lxxx. 
no. 10, 8 Mars 1875, pp. 681-683). M. Dollfus connects together 
the genera Heliolites and Propora with Helwpora and Seriatopora 
by means of Pocillopora, considering all these to be Hydroids. 
Favosites, with many other genera of Palzozoic Corals, he considers 
to be a Bryozoon. 

Methods employed.—The corals examined were hardened in 
alcohol or chromic acid, decalcified, and cut into fine vertical and 
horizontal sections. Sections of the hard parts were rubbed 
down in the usual manner. Portions of Heliopora cerulea were 
also examined in the fresh state. 

On the Structure of Heliopora cerulea.—Heliopora coerulea was 
found growing in abundance on reefs near Zamboangan at low 
tide. The polyps were never seen expanded, though pieces of the 

Pet =—— 
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eoral were carefully transferred to a glass vessel without being 
removed from the water. The living coral is perforated in all 
directions by a parasitic Annelid (Leucodora). The corallum of 
Heliopora is remarkable for the tubular character of its ccenen- 
chym, which consists of a series of tubes arranged side by side at 
right angles to the surface of the coral, open above but closed 
below by successive transverse partitions or “tabula.” The calicles 
are tubes essentially similar to the tubes of the ccenenchym, but 
larger. They are said by M.-Edwards to have twelve septa appear- 
ing as plications of the wall of their cavities. The number is, 
however, very variable. The tabule of the calicle are exactly 
similar in structure to those of the ccenenchym. ‘The hard tissue 
is composed of doubly refracting calcareous matter, which has a 
half-crystalline, half-fibrous structure. It is disposed in a series 
of systems vertically to the surface of the corallum, the axes of 
which systems lie in the interspaces between the coenenchymal 
tubes. In each system the fibres of hard tissue are disposed 
radially around the central vertical axes, and at the same time 
with an upward inclination at an equal angle all around. 

The colony of Heliopora is developed entirely by budding. In 
a growing point of the corallum the ceenenchymal tubes are 
widely open and polygonal in outline. New calicles are formed 
by the junction of a number of tubes around a central tube or 
tubes arrested in growth which form a base. The outer walls 
only of the surrounding tubes continue to grow and form the 
lateral wall of the calicle. The newly formed calicle thus has 
tubular prolongations at its base; and the so-called septa are, in 
the main, due to the circumstance that the wall is composed of 
a series of fused curved outer walls of tubes. The calcareous 
matter is deposited in a finely fibrous calciferous tissue, connected 
apparently with the formation of which is a layer of connective 
tissue which everywhere covers the hard parts. 

There is no trace of the corallum of Heliopora being composed of 
fused spicules as in the case of Corallium and Tubipora*. 

The deep blue colouring of the corallum of Heliopora is due 
to an amorphous colouring-matter insoluble in strong hydrochloric 
acid, but soluble in acidified alcohol. It forms an intensely blue 
solution of a sulphate of copper colour, which transmits the blue 
and part of the green only of the spectrum. 

In the soft tissues of Heliopora an ectoderm, entoderm, and 
mesoderm are to be distinguished. The ectoderm is composed of 
club-shaped cells ; it has the usual disposition. Small oval nema- 
tocysts are present in it and in the upper part of the mesodermic 
layer beneath. The mesoderm consists of three histological elements, 

* The fact that the corallum is so formed in Tubipora seems to have been 
hitherto unknown (Claus, ‘Grundziige der Zoologie, 3° Aufl. p. 204). It is 
plainly shown at the mouth of any growing tube in spirit specimens. Pro- 
fessor Wyville Thomson drew my attention to the fact, an account of which 
he thinks bas been published by Professor Perceval Wright in the ‘Annals 
and Magazine of Natural History.’ 
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homogeneous connective tissue, layers of connective-tissue cells, 
and finely fibrous calciferous tissue. Prolongations of the two 
former form sacs lining the ccenenchymal tubes and calicles. The 
sacs are further lined by the entoderm, which consists of spherical 
cells containing yellow pigment, as in other Alcyonarians. Only 
a surface-layer in Heliopora is living. Hardly any soft tissue is to 
be found in the tubes beneath the last-formed tabula. The sacs 
lining the tubes do not communicate anywhere directly with the 
exterior, but are connected with one another above, and with the 
ealicular cavities, by wide transverse canals. ‘The superficial tissues 
are permeated by smaller canals. The polyps of Heliopora have 
eight mesenteries and eight lobed tentacles. In the contracted 
state of the polyp the tentacles are completely introverted, and 
rest in the intermesenterial spaces. The stomach is like that of 
any other Aleyonarian. Retractor muscles are present, which are 
disposed with regard to the mesenterial plates as in Pennatulids, 
showing a “ Dorsalfach” and “ Ventralfach.” No definite pro- 
tractor muscles were observed to be present. No regular arrange- 
ment of the eight mesenteries with regard to the twelve so-called 
septa could be found. Eight mesenterial filaments are present, 
two of which appear to be longer than the others. In three 
individuals only of the single colony examined were ova found— 
in one four ova, in the others only one. The ova are attached 
to the mesenteries. The four ova were attached to four separate 
mesenteries. No male elements were found. The colonies are 
probably unisexual. The arrangement of the polyps in the colony 
is somewhat irregular ; but the “‘ Dorsalfach” seems always to be 
uppermost in the vertical plates of which the coral consists, the 
polyps being thus placed back to back. 

On the Structure of Sarcophyton, sp.—An Alcyonarian was 
obtained at the Admiralty Islands which agrees in every respect 
with Lesson’s genus Sarcophyton (M.-Edwards, Hist. Nat. des 
Corall. t. i. p. 22). A genus called Sarcophyton is, however, cited 
by Claus as having been formed by Sars. The Alcyonarian is 
mushroom-shaped. Two kinds of individuals, zooids and polyps, 
compose the colony; the stem is composed of large tubes 
(‘‘sinus”), the prolongations of polyp-cavities. The polyps offer 
no marked peculiarities ; their retractor and protractor muscles are 
arranged as in Pennatulids with regard to the mesenteries. They 
have two mesenterial filaments longer than the rest. The zooids 

-have eight short mesenteries, four of which, the “dorsal” and 
“ventral,” are deeper than the rest. They have two mesenterial 
filaments, the dorsal only. They have no tubercles and no genera- 
tive organs. They have a simple globular stomach, communicating 
by a short tube with the exterior, and lined with long cilia. A 
sarcosome of transparent homogeneous connective-tissue, con- 
taining small ramified nucleate corpuscles, connects the polyp- 
and zooid-cavities ; these cavities are connected by vertical and 
horizontal systems of canals. The vertical canals are continuous 
with the bottoms of the zooid-cavities; they form networks of 
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canals in the sarcosome. The sarcosome contains elongate tuber- 
culate spicules of the usual form, which are largest and most 
thickly set in the stem of the Sarcophyton. Smaller spicules are 
present in the tentacles of the polyps. The spicules show a special 
sheath of transparent tissue, in which structure was not seen. 
The ‘‘ Dorsalficher” of the polyps and zooids have a general direc- 
tion towards the central axis of the stem and centre of the pileus ; 
but both polyps and zooids are often more or less twisted on their 
axes. 

On the Structure of Millepora.—The examination of Millepora is 
beset with serious difficulties ; the present notes are merely pre- 
liminary. The calcareous coenenchymal tissue of Millepora ditfers 
extremely from that of Heliopora in being reticulate, not tubular : 
in histological structure it is similar to Heliopora. The coral 
has only a thin superficial layer of soft living tissue, composed of 
a network of canals filled with cells resembling those of the canals 
of Alcyonarians, and covered externally with nematocysts. Two 
kinds of nematocysts, small and large, are present: the small 
ones are confined to the tentacles. Two kinds of polyps are 
present, large and small. Tentacles are present in both kinds ; 
they appear to be four in number and compound. They are 
simply retracted by means of muscular fibres, which are arranged 
round the base of the cylindrical stomach radially, but, as far as 
has yet been seen, without any disposition in definite groups. No 
mesenteries have been seen. 

On the Structure of Pocillopora (P. acuta)—The corallum is 
very dense and composed of definite prisms of calcareous matter, 
which show a transverse banding, somewhat like that of striped 
muscular fibres. The polyps have twelve tentacles, six large and 
six small, and twelve mesenteries with long mesenterial filaments 
coiled up. A very thin layer of living tissue covers the corallum ; 
it is devoid of canals. ; 

On the Structure of Stylaster—A Stylaster dredged in 500 
fathoms was found to have the tentacles disposed between the 
calcareous septa, as was shown to be the case in Allopora oculina 
by Sars (Forh. Selsk. Chr. 1872, p. 115). The septa are twenty- 
two in number, and the tentacles also twenty-two. The stomach 
has a conical projecting mouth or proboscis, as seen by Sars in 
Allopora oculina. It has apparently no inferior outlet. There 
are no well-defined mesenteries, and no mesenterial filaments. A 
very open network of soft tissue surrounds the stomach and 
tube leading to it from the circle of the tentacles. Suspended in 
this reticulate tissue are the testes, large sacs filled with spermatic 
cells disposed sometimes in one, sometimes in two vertical rows ; 
they occupy the interior of the ampulle. These corals are dicecious. 
Cryptohelia resembles Stylaster most closely in structure, and is 
also dicecious. 

Vegetable Purasites.—The corallum of both Millepora and Pocil- 
lopora is permeated by fine ramified canals, formed by parasitic 
vegetable organisms of the same nature as those described by Dr. 



152 Royal Society :-— 

Carpenter and Professor Kdélliker as occurring in the shells of 
mollusks &c. The organisms were found in abundant fructi- 
fication; they are green, but otherwise appear to be fungi, as are 
the parasites of shells &c. Similar parasites are to be found in 
various coralla from widely distant parts of the world. 

CoNcLUSIONS. 

Heliopora is most undoubtedly an Aleyonarian. The number 
of its mesenteries, and the distribution with regard to them of 
the retractor muscles, the form and number of its tentacles, are 
decisive evidence in the matter; and this evidence is borne out by 
almost every item of histological structure. In the peculiar manner 
in which the retraction of the tentacles takes place, viz. by intro- 
version, Heliopsra seems to differ from all other Alcyonarians 
except Corallium*, From both Corallium and Tubipora, Helio- 
pora differs in that the hard tissue of its corallum shows no signs 
of being composed of fused spicules, but in its histological structure 
most closely resembles Zoantharian Corals. With the Milleporide 
and with the Pocilloporide and Seriatoporide Heliopora is allied 
solely on account of its possession of tabule. Now that an 
Aleyonarian is added to the list of various Anthozoa possessing 
these peculiar structures, their presence becomes of less classificatory 
importance even than Professor Verrill proved it to be. There can 
hardly be a doubt that Sercatopora will prove to be, like Pocillopora, 
a Zoantharian ; and Millepora is certainly very different in structure 
from Heliopora. Heliopora thus stands quite alone amongst modern 
forms; and in the peculiar structure of its cellular coenenchym it 
is so remarkable that it is unlikely that on examination of the soft 
parts of other corals, at present known from their coralla only, 
any near relatives of it will be discovered. Amongst extinct forms, 
however, Heliopora has several close allies, and the genus itself 
existed in the Cretaceous period. The genus Polytremacis differs 
apparently only in the more perfect development of the so-called 
septa, which reach to the centres of the tabule. The genus 
occurs in the Chalk, Greensand, and in Eocene formations. 
Heliopora has, further, a very closely allied paleozoic representative 
in Heliolites, in which the ccenenchymal tubes are provided with 
very closely placed tabule. 

The three genera Heliopora, Polytremacis, and Heliolites differ 
from one another in so slight a degree that they are placed under 
the one genus Heliopora by Quenstedt. To include these three 
genera, a new family of Alcyonarians must be formed, for which 
the term Helioporide appears most suitable, which family may 
from the recent species be thus characterized :— 

* I have found no information on this point in any of the text-books; 
but in Schmarda’s ‘ Zoologie’ there is a figure of Corallium, copied from Lacaze- 
Duthiers’s ‘Hist. Nat. du Corail, in which the tentacles are drawn introverted 
as they are in Heliopora. 
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Family Herioporip2. 

A compact corallum present, composed of a fibro-crystalline 
calcareous tissue as in Madreporaria. Corallum consisting of an 
abundant tubular coenenchym, and with calicles having an irre- 
gular number of lateral ridges resembling septa. Calicles and 
ceenenchymal tubes closed below by a succession of transverse 
partitions. Polyps completely retractile, with tentacles when in 
retraction introverted. Mouths of the sacs lining the coenenchymal 
tubes closed with a layer of soft tissue, but communicating with 
one another and with the calicular cavities by a system of trans- 
verse canals. 

The structure of the cconenchym of the Helioporide is entirely 
unique amongst Anthozoa; no other form has a ccenenchym 
composed thus of a series of long tubes packed side by side, 
and lying parallel to the calicular tubes and at right angles to the 
surface. It is to be remarked that the tubes are like the calicles 
in being open above, that they have walls composed in exactly 
the same manner as those of the calicles, and that they are closed 
below at intervals in the same way by exactly similar tabule. 
Further, the soft tissues lining the cavities of the ccenenchymal 
tubes are identical in structure with those lining the calicular 
cavities, and the same transverse system of canals connects the 
summits of the tubes with one another and with the summits of 
the calicular cavities. 

It seems by no means improbable that the ccenenchym here is 
composed of the tubes of absorbed polyps or zooids which have 
lost the rudimentary organs, which they still possess in such a 
form as Sarcophyton, and have become mere tubular cavities, whose 
openings to the exterior even have been obliterated; it seems 
impossible otherwise to account for the presence of the succes- 
sions of tabule in the ceenenchymal tubes. The foregoing con- 
siderations are suggested by the circumstance that a series of fossil 
corals, grouped by M.-Edwards under the Tabulata, appear most 
probably to have been Alcyonarians as well as Heliopora, 

The genus Chetetes was considered by Keyserling to have belonged 
to the Alcyonarians, because of the absence of septa in it, and 
the mode in which its polyps are grouped; but Milne-Edwards 
retains it amongst the Zoantharians, because of its close resem- 
blance to the Favositide, in which the presence of septa is 
regarded as conclusive in deciding against Alcyonarian affinity. 
The presence of calcareous septa, however, must now be con- 
sidered a character of less importance than it formerly was. As 
is seen in the case of Heliopora pseudo-septa may exist, which do 
not necessarily correspond in any way, in disposition or number, 
with the membranous mesenteries. In Stylaster and Cryptohelia the 
calcareous septa are obviously formed as infoldings of the margin 
of the calicles. Here the septa are between, instead of opposite 
to the tentacles; and membranous mesenteries appear to be 

Ann. & Mag. N. Hist. Ser. 4. Vol. xvii. 1] 
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absent, or at all events rudimentary only. In the Favositide the 
septa seem to have been no more perfect than they are in Helzo- 
pora, and to have been most variable in number, but often twelve, 
as also in Heliopora. M.-Edwards describes from 10 to 12 septa 
in Favosites gothlandica. In Michelinia favosa 30 to 40 subequal 
septal strie are to be made out at the upper margin of the wall 
of the calicle. I cannot refer to specimens; but it seems not 
unlikely that the septa in the Favositide were pseudo-septa as in 
Heliopora, and that these coralla were formed by Alcyonarians, the 
perforations in the walls having transmitted transverse canals like 
those of Helioporaand Sarcophyton, and the coralla being free of tabu- 
lar coenenchym, because none of the polyps were aborted as in 
Heliopora. Some Favositide seem to have formed a compound 
colony, consisting of polyps and zooids, as Favosites Forbesiz, where 
a few large cells are seen set amongst numerous surrounding small 
ones. Heliolites seems to a certain extent to form a transition 
stage between a condition such as that in Favosites Forbesii and 
the condition in Heliopora ; for in Heliolites, the more ancient form, 
the ccenenchymal tubes are regularly hexagonal, and apparently 
much more nearly equal in breadth to the calicles than in Heliopora. 
In the growing points of Heliopora the hard parts are made up of 
a series of open, often hexagonal tubes, and resemble Favosites 
in their surface aspect. In Heliopora the transverse canals pass 
over notches in the summits of the walls of the ccenenchymal 
tubes and calicles, in order to place these cavities in communication 
with one another. In Favosites the calcareous tissue surrounded 
the transverse canals, and the perforations in the walls of the 
calicles were thus produced. 

If Favosites was an Alcyonarian, Chetetes was of course also 
of that group. The genus Alveolites amongst the Favositide is 
peculiar for the possession of three tooth-like prominences as the 
only representatives of septa. One tooth, well developed, is 
situate inside the calicle ; on that side of each calicle which lies 
externally in the colony, and opposed to this on the tip of the 
calicle next the interior of the colony, are a pair of rudimentary 
teeth. This arrangement reminds us at once of the distinction 
of dorsal and ventral mesenterial interspaces in Alcyonarians, 
and the direction of all the “ Dorsalficher” in Sarcophyton and 
Heliopora towards the central axis of thecolony. In Alveolites the 
two teeth seem to correspond to the “ Dorsalfach,” and the single 
one to the “ Ventralfach,” the two teeth having occupied the space 
devoid of retractor muscles. Kdlliker describes a series of teeth 
as existing at the margin of the calicle in Renilla, which follow a 
constant law in their relation to the septa. When only one tooth 
is present it is opposite the “ Dorsalfach ;” when three, one is op- 
posite the “ Dorsalfach,” and the two others opposite the lateral 
‘‘Ventralfach.” In Alveolites the one tooth is ventral instead of 
dorsal. In Syringopora the septa seem to be very much of the 
same nature as in Heliopora; and in Heliopora, as already described, 
the tabule are not merely transverse floors, but the bottoms of 
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cups of hard tissue fitted inside the older tubes and calicles. In 
Syringopora this condition of the tabule is much more marked, 
and the corallum appears as if formed of a series of calicles fitted 
one within another. 
A difficulty appears to arise from the peculiar mode of the 

development of the calicles by budding in Heliopora, the foldings 
of the walls of the calicles being due, to a considerable extent at 
least, to the formation of these walls from a circle of coonenchymal 
tubes. The septa are, however, not entirely formed in this way. 
It would of course be of great interest to see whether the pri- 
mitive calicle, in the developing Heliopora colony, forms calcareous 
septa. 

Heliopora having so commonly twelve septa, and in conjunction 
with these eight mesenteries, it was at first thought that here 
some key would be found to the elucidation of the question of the 
relations of the tetrameral corals to the Hexactinians ; but no defi- 
nite arrangement of the eight mesenteries to the twelve septa 
could be discovered. Ludwig and Pourtales have concluded that 
the tetrameral condition in the Rugosa is the result of a modifi- 
cation of an originally hexameral arrangement—that the Rugosa 
are, in fact, modifications of the Hexactinian type. Kunth, however, 
using similar methods, has come to an opposite conclusion. Now 
that it is known that an Alcyonarian exists which constructs a 
solid calcareous corallum, in histological structure scarcely, if at 
all, to be distinguished from that of many Madreporaria, and 
that this Alcyonarian also possesses marked calcareous septa, 
which septa show, notwithstanding the octameral arrangement of 
the mesenteries, a hexameral disposition in being often twelve in 
number, it seems that the question of the affinities of the Rugosa 
may fairly be reopened. The presence of well-marked calcareous 
septa in Oryptohelia and other Stylasteride (which septa are 
equal to the tentacles in number, but nevertheless to be regarded, 
like those of Heliopora, as pseudo-septa) is significant. The 
marked tetrameral arrangement of the septa in Rugosa, and the 
presence in many forms of tabule, are certainly characters not 
opposed to the alliance of these corals with the Alcyonarians ; and 
the fact that paired series of opercula occur in certain Rugosa, 
which are compared by Lindstrém, their discoverer, to the skeletal 
structures of certain Primnow, seems to be evidence in favour of 
such an alliance of the very strongest kind. In ne Madreporaria 
do paired hard structures, at all resembling those of Primnoe or of 
Goniophyllum pyramidale, occur. The opercular structures in 
the coralla of Cryptohelia and Lepidopora can scarcely be regarded 
as comparable with the opercula of Rugosa. The structures are 
merely folds of the lip of the calicle, and are continuous with it 
and immovable, not movable separate articulate structures. Many 
Rugosa show an arrangement which may well be compared to the 
distinction of dorsal and ventral regions in Aleyonaria. The most 
important distinctive character of the Rugosa appears to be the 

11" 
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occurrence in them, alone of all Anthozoa, of intracalicinal gem- 
mation *. 

With regard to Sarcophyton, the fact that compound colonies 
composed of multitudes of zooids, combined with a lesser number 
of sexual polyps, occur amongst the Alcyonide, as well as amongst 
the Pennatulide, in which they are so well known from Kélliker’s 
great work, appears to be new to science. That in such colonies 
and in Heliopora the “ Dorsalfiicher” are all turned towards the 
axis of the colony and directed upwards is also a new fact. The 
zooids in their structure seem to conform very closely to those of 
Pennatulids (Sarcophyllum, e. g.); but to the list of distinctive 
differences between the zooids and polyps of .Pennatulids given 
by Kolliker, viz. the absence in the zooids of tentacles, the 
presence of two mesenterial filaments (the dorsal ones), the ab- 
sence of generative organs, and the shortening of the hypogastric 
region to such an extent that it fuses with the anastomosing 
canal-system—to these marks of distinction must be added, in the 
case of the zooids of Sarcophyton, the fact that four of the 
mesenteries, the dorsal and ventral pairs, are deeper than the 
others. 

It seems extremely difficult to reconcile the extraordinary 
succession of the mesenteries in the development of the Zoan- 
tharians, discovered by Lacaze-Duthiers, with the facts presented 
by Alcyonarians. Did the development of the eight mesenteries 
of Alcyonaria correspond with that of the first eight mesenteries 
formed in Actiniade, the first mesenteries formed would be either 
the lateral dorsal or lateral ventral ; but these are those which are 
most rudimentary in the zooids of Sarcophyton. Moreover the 
mesenterial filaments of the two lateral pairs of septa are in the 
development of Actiniade the first to appear, and not the dorsal, 
which are longest in the Aleyonarian polyps and most persistent 
in the zooids. Apparently, however, development in Alcyonarians 
foliows a different course. 

In Halysceptrum, the development of which has been examined 
by Kolliker, the eight mesenteries appear from the very first. In 
Kalliphobe (Busch), one of the Edwardsie, according to Metschni- 
koff, the larva has, in its earliest stage, eight tentacles and two 

- mesenterial filaments. 
The peculiarities presented by the Stylasteride have struck 

many observers. M.-Edwards and Haime placed these corals 
(Stylasteracea) under the Oculinide. Gray, however, established a 
family (Stylasteride) for the genus Stylaster alone. Pourtales, who 
in his ‘ Deep-Sea Corals’ dwells upon the many peculiarities of the 
corallum of this family, places under it the genera Allopora, Sty- 
laster, Distichopora, Cryptoheliat, Lepidopora, and Errina. The 

* An examination of the Cornulariadx, the only recent solitary Aleyonarians, 
might very possibly throw light on the question of the affinities of the Rugosa. 

t Pourtales has remarked that the genus Hndohelia of M.-Edwards and 
Haime appears undistinguishable from the genus Crypzohelia of the same authors. 
Endohelia is founded on a Japanese species. The ‘Challenger’ dredged a coral 
certainly not generically distinguishable from Cryptokelia off the coast of Japan. 
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peculiarities in the structure of the soft parts, and the relations of 
the tentacles to the septa, described in this paper as occurring 
in a Stylaster and a Cryptohelia, and the similar facts observed 
by Sars in the genus Allopora, strengthen the facts brought for- 
ward by Pourtales, with regard to the coralla, in a very poten- 
manner. I hope to make a close study of the structure of Sty- 
laster. The apparent absence of mesenteries is most remarkable, 
and a similar condition appears to occur also in Millepora. The 
number of tentacles and septa in the Stylasteride seems hardly 
to follow the usual hexameral law. In the species of Stylaster 
examined by me there are invariably twenty-two septa and 
twenty-two tentacles. In Stylaster erwbescens, Pourtales describes 
the septa as being in number from nine to twelve, most frequently 
eleven. In Allopora miniata the septa are from seven to ten, gene- 
rally eight. Cryptohelia has commonly sixteen. 

With regard to the affinities of the Milleporide, no certain con- 
clusion can be arrived at from the few facts yet ascertained. I 
hope to obtain specimens at Hawaii in sexually mature condition. 

H.MLS. ‘ Challenger,’ North Pacific. 
21st July, 1875. 

Postscript. 

Since the above was written I have been able to refer at Hono- 
lulu to Prof. Lacaze-Duthiers’s ‘ Histoire Naturelle du Corail.’ I 
therefore add a few notes. 

In Corallium the contracted polyp presents externally at the 
surface eight lobes coloured red. When the polyp is expanded, 
these lobes form a coloured cup with eight dentations at its mar- 
gin, which surrounds the lower part of the expanded colourless 
polyp (see pl. 2 of Prof. Lacaze-Duthiers’s work). The eight lobes 
described as closing the mouth of the calicle in the contracted 
polyp of Heliopora probably océupy a similar position, and have a 
similar appearance in the expanded condition of the polyp. 

In Corallium the pinne or barbules of the tentacles are all 
severally introverted (/.c. p. 57), as well as the tentacles themselves. 
In Heliopora this appears not to be the case. In the hard tissue 
of Corallium boring vegetable parasites occur, as observed in Mzl- 
lepora and Pocillopora. 

I have further been able to refer to Dana’s great work on 
Corals in the splendid collection of scientific works in the Govern- 
ment Library at Honolulu, and to other works relating to Helio- 
ora. 
Dana states (U.S. Expl. Exped. vol. vii. Zoophytes, J. D. Dana, 

Philad. 1846, p. 539) that the blue colour of Heliopora is of ani- 
mal origin and is lost on immersion of the coral in nitric acid. 
The colouring-matter was not analyzed by Mr. Gilliman. 

In the Atlas of the ‘ Voyage de l’Astrolabe,’ Zoophytes, pl. 20. 
figs. 12, 13, 14, the expanded polyps of Heliopora cerulea are 
figured by MM. Hombron and Jacquinot. In fig. 14 sixteen very 
short, simple, conical tentacles are shown, in fig. 13 only fifteen 
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tentacles. The figures are evidently very erroneous. The cor- 
responding description I have been unable to refer to, the volume 
containing it being wanting in the Hawaiian Government copy. 

In the Zoology of the ‘ Voyage de l'Uranie,’ Quoy and Gaimard, 
Paris, 1824, p. 656, is a description of the polyps of Heliopora 
(Pocillopora) cerulea. 

The expanded polyps have radiated tentacles, and are said to 
entirely hide the corallum when they are in an expanded condition. 
Experiments proved that communication between the animals is 
somewhat imperfect, since a stimulus applied to any part of the 
colony caused only the polyps in that immediate neighbourhood to 
retract themselves. 

In the plates of the ‘ Voyage de l’Uranie,’ pl. 96. figs. 5, 6, 7, 
Heliopora is tigured, showing in fig. 5 the appearance of the coral in 
the fresh state, but without any representation of the polyps. 

December 9, 1875.—Dr. J. Dalton Hooker, €.B., President, in the 
Chair. 

“ On the Development of Lepas fascicularis and the ‘Archizoéa’ 
of Cirripedia.” By R. von WitiEeMéxs-SunM, Ph.D., Naturalist 
to the ‘ Challenger’ Expedition. 

The materials for this paper were obtained during the ‘ Chal- 
lenger’s’ cruise from Japan to the Sandwich Islands in 35° lat. 
N., when very curious NVawplii, some of them 12 millims. long, 
were caught, which were identified at once as belonging to the 
nauplian form to which Dohrn has given the generic name of 
“‘Archizoéa.” In the daytime these larvee were scarcer, but at 
night so common that large bottles could be filled with them. 
The question (which had been left open by Dohrn) to which cirri- 
ped these extraordinary Nauplii might belong was solved when 
large quantities of Lepas fascicularts were seen passing the ship for 
more than a week. It was then possible to keep these barnacles 
alive and to bring up in our globes such stages of the large 
Naupli as had also been taken on the surface. Then, again, when 
catching the surface-animals, free-swimming pup were found, 
which were seen to settle on dead Velelle and assume the form 
of Lepas fascicularis, so that the whole development of this species 
could be worked out. 

. Reasons are given why this barnacle belongs to the species 
Lepas fasciwcularts; and a description is given of some parts of the 
mouth, which slightly differ from those described by Darwin in the 
same species. 

I. Development of the egg and of the youngest Nauplius. 

The conclusions to which an investigation into the development 
of the ovum, and into the changes which occur in it after its 
formation up to the time when the Nauplius comes out, has led are 
the following :— 
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1. The youngest eggs, seen in the ceca of the ovarian tubes, 
are transparent cells with nucleus and nucleolus. 

2. The germinal vesicle, as well as the ovum, grows by taking 
up elements of yelk. 

3. All the ova found in the ovary of a barnacle are in the same 
stage of development. When mature ova are to be seen in the 
tube, small undeveloped ova may be seen here and there in the 
ceca, which act very likely as mother cells for further breeding- 
purposes. 

4, The spermatozoa, when fully developed, are simple hair- 
like filaments. 

5. The mature ovum, as contained in the breeding-lamelle, 
shows no trace of the vesicula germinalis or of its nucleolus. 
Some highly refractive granules may be seen here and there 
among the yelk-globules. The ovum is oval in form. 

6. The segmentation is very irregular, but seems to be complete. 
7. As soon as the segmentation begins, large transparent cells 

are seen separating themselves from the yelk-globules, and in- 
creasing in number as the segmentation goes on. 

8. These cells form a blastoderm round the yelk. No primitive 
streak could be seen; but its presence is not denied, as the object 
is not favourable for these observations. 

9. Thé blastoderm loses its cellular structure and gives way 
to a granular skin. On both sides of a longitudinal groove three 
pairs of appendages begin to be visible. 

10. The test of the ovum extends as the embryo develops. The 
latter is very likely still enveloped by a thin blastodermice cuticle, 
which is clearly visible at the ends of the tail and antennz when it 
comes out. 

11. The development of the Vauplius in the ovum of this Lepas 
shows very much the same stages as those described by Buchholz 
in Balanus improvisus. ; 

Il. The Nauplius stages. 

1. The Nauplius of Lepas fuscicularis has, on leaving the egg, 
a length of 0°35 millim. It moults at least five times, and 
has before throwing off for the last time the Nauplial appendages 
a length of 12 millims. 

2. The first stage of the Nauplius has been seen by Darwin, 
who describes it, and also by Burmeister. 

3. After the first two moults the Nauplius gets a large dorsal 
spine and enters a series of stages, one of which has been described 
in another Lepas by Dohrn as Archizoéa gigas. 

4. Reasons are given why Archizoéa gigas is nearly certain 
to be the Nauplius of Lepas australis, a species closely allied to 
Lepas fascicularis, and representing it south of the equator. 
Archizéa gigas was caught, together with the large Cyprides of 
Lepas australis, during the ‘ Challenger’s’ antarctic cruise. 

5. The tail and the caudal spine of the newly hatched Nauplius 
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are pushed in like the tubes of a telescope, and covered by a 
thin cuticle, which may be the blastodermic one. The same 
envelops also the lateral horns, but has not been seen at the 
end of the appendages. The carapax is as yet quite smooth, 
with the lateral horns hanging down. 

6. After the first moult the tail and its spines, which have been 
pushed out, haye a considerable length, and the lateral horns are 
erected. Only a single pair of small spines is to be seen on the 
papers The glands inside are unicellular. 

. The Nauplius after the second moult has, besides the dorsal 
sti a series of processes all round the edges of the carapax, 
to which the unicellular glands send their ducts. Besides the 
cesophagus, two glands, which formerly were indicated by an 
agelomeration of cells, become visible. These glands are very 
likely those which, in the Cypris stage, terminate in the sucker of 
the antenne, and are known under the name of cement-glands. 
Mouth and anus are present. One pair of movable spines on the 
tail. First “ Archizoéa stage.” 

8. Length of Nauplius in the fourth stage 6 millims. Three 
or four movable spines on the tail, with the six of the next stage 
shining through the chitinous covermgs. The glands of the cara- 
pax are in connexion with nerves, and present a large network. 
No neryve-terminations on the lateral horns or on the feelers. 
All the processes of the carapax, as well as the lateral horns, have 
openings at the top for letting out the secretions of the glands. 

9. Length of Nauplius in the fifth and last steep 12 millims. 
Six movable spines on the tail. 

Large masses of fat are assembling in the carapax, and the 
Cypris-shell is forming underneath it. The first pair of appen- 
dages develops inside the antenne of the Cypris, the sucker being 
formed in the fourth jomt, the second of the future antenna. 
Large compound eyes become visible on both sides of the central eye. 

10. The carapax of the Nauplius has now a diameter of 2 
millims. The appendages are very much like those of Archi- 
zoéa gigas, in which Dohrn, however, has taken the third pair of 
appendages for the second, and the second for the third. 

11. A specimen of the supposed larva of Lepas australis (Dohrn’s 
Archizoéa gigas) is figured in the stage just before the meta- 
morphosis into the Cypris-stage takes place ; the two large com- 
pound eyes are already developed. 

III. The Cypris or pupa stage. 

1. The Cypris of the Atlantic (C. fascicularis) has been already 
described by Claus, who has established the homology of its 
parts with the Copepods. 

2. Darwin has described the very large Cypris of Lepas aus- 
tralis (length 3 millims.), which is in every way sunilar to that of 
the present species—a further proof of the probability of the sug- 
gestion that Dohrn’s large Nawplii are the larve of that species. 
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3. Our Cypris has a length of 1:3 miilim. 
4. A description is given of the antenne with the suckers and 

their glands, the development of which from the glands in the 
labrum has been mentioned already. The parts of the mouth 
(small labrum and three pairs of maxille and maxillipeds) and 
the natatory feet, as well as the caudal appendages with the anus 
at their base, are figured and described. The organs of sense, the 
digestive organs, and the shell-gland, which is now very conspi- 
cuous, offer scarcely any thing that has not been seen already 
by Darwin and Claus in the Cyprides of the different species of 
Lepas. 

IV. The metamorphosis of the Cypris into the young Lepas. 

1. The pupe are chiefly caught at the very surface of the sea, 
where they swarm round the dead Velelle, on which they settle. 
They rarely take to a colony of old barnacles. 

2. Soon after settling the new cirri are formed underneath the 
natatory feet, the head grows out, the eyes are absorbed, and 
under the Cypris-shell the primordial valves of the young Lepas 
appear, which persist during its whole life. The Cypris-shell, 
with the old natatory feet, is then thrown off. 

3. The young Lepas begins to form the complete shell, and 
fastens itself more and more by the copious secretions of its glands, 
which run through the outdrawn and enlarged head into the fixing- 
antenne. 

4. The cirri of the young Lepas develop a larger number of 
joints, the shell begins to lose its transparency, the body inside 
turns over a little, as has been described by Darwin, and the young 
Lepas is complete. 

Conclusion. 

1. As the young stages of the Lepadide are pelagic, it is 
only possible to work out their development at sea, and there 
at certain seasons. We found only once before the large Nauplu 
of Lepas australis. The development of no one of the Lepadidie 
has hitherto been known in full; and it seems that even the adult 
larvee of our commonest barnacles, such as L. anatifera and L. 
anserifera, are as yet unknown. 

2. The Nauplius stages of Lepas fascicularis have not a dif- 
ferent morphological value from those of Balanus and other genera ; 
therefore there is no reason for giving to this stage a particular 
name. The term “ Archizoéa” may remain as a remembrance 
of Dohrn’s interesting discovery, but cannot be applied to the larve 
of other Lepadidee. 

H.M.S. ‘ Challenger,’ Honolulu, 
July 28, 1875. 
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“Preliminary Remarks on the Development of some Pelagic 
Decapods.” By R. von WiLLEméEs-SunM, Ph.D., Naturalist to 
the ‘ Challenger’ Expedition. 

Since we left Australia I have investigated the metamorphoses of 
some Crustacea which have been constantly caught by us on the 
surface of the tropical and subtropical parts of the Pacific. 
Though these investigations will be continued, I have now arrived 
at certain results which I think will not be uninteresting to zoolo- 
gists. The genera to which these remarks refer are Amphion, 
Sergestes, and Leuczfer. 

Amphion Reynaudi has been on our lists as an animal “ incerte 
sedis” (Milne-Edwards) for nearly forty years, until Dohrn proved 
that a full-grown specimen of it, which he dissected, was in pos- 
session of branchie and of an ovary, therefore no doubt a mature 
form. He also described one of its young stages, which has the 
number of appendages of a Zoéa, but in which caudal appendages 
are already developed. 

On our voyages in the ‘Challenger’ we have caught several 
specimens of Amphion and of its larve; and I am now able to 
produce drawings, not only of the true Zoéa with a simple telson, 
but also of all the intermediate stages between it and the adult 
form with two, three, four, five, and six pairs of walking-legs. 
Of the full-grown Amphion I have examined three specimens, two 
of which are undoubtedly males, as the testes (and the branchiz) 
were plainly visible, the former opening into the last pair of 
legs. 

There is now no doubt that Amphion is not a larva, nay, even 
that there are several species and perhaps genera of this remark- 
able form. We have caught two very interesting mature animals 
which are certainly closely allied to dmphion. One of these has 
enormously long eye-stalks, which, having a length of 7 millims., 
are just as long as the whole animal’s body. Another form has 
got very long eye-stalks too, but is especially remarkable for the 
antepenultimate joints of its pereiopods, being large paddle-shaped 
organs, terminated by a very small end-joint. Both have got, like 
Amphion, a central (Nauplial) eye and eight pairs of branched 
legs ; but their body is more Sergestes-like and less flat than that 
of Amphion. They certainly both belong to the same genus, and 
may be called Amphiones until more than one specimen of each has 
been obtained. 

To me these Amphionide are especially interesting, as I can 
compare them with the larve of Sergestes and Leucifer, the former 
of which have also got eight pairs of branched legs and the cen- 
tral eye which persists in the Amphionide. There are good reasons 
for the statement that the larve of Leucifer and Sergestes pass 
through an Amphwon-stage; and this, it seems to me, throws a good 
deal of light on the relations and systematic position of Amphion 
itself. 

Dohrn, to whom we owe so many fine discoveries concerning 
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the pelagic Crustacea, has described *, under the name of Hlapho- 
caris, a small and very spiny Zoéa caught in the harbour of Messina. 
He calls it the larva of a Decapod without fixing its position. 
This small larva was often seen by me in the Atlantic ; but I only 
lately found out that H/aphocaris is the larva of a species, or rather 
of some species, of Sergestes. There is, however, one species of this 
genus in which the Zoéa is not an Hlaphocaris, but a larger, less 
spiny form, similar, however, in all other respects to the former. 
Of the species which develops with an Hlaphocaris-stage in the 
Western Pacific, I have collected numerous specimens of all the 
stages, from the youngest Zoéas up to the mature animal. The 
mode of development is very simple. After the first moulting the 
larva gets six more branched legs and loses many spines. It 
enters the Amphion-stage, then moults, throws the branched legs 
off, gets branchiz, and becomes a young Sergestes. Only after this 
last moulting the central eye, hitherto present, disappears. 

And very similar to that of Sergestes is, the development of 
Leucifer. Here the earliest Zoéa of a species from the Western 
Pacific has got at first no eyes, then sessile ones come out, and 
the animal then presents the form which Dana has called Erich- 
thina demissa, and which Claus suspected to be not a Stomatopod 
but a Schizopod larva. After the second moulting this Hrichthina 
gets stalked eyes and very long setz on all its appendages, becoming 
a rather long, very delicate Zoéa. It now enters the Amphion- 
stage, but never gets more than four pairs of pereiopods, and loses 
another pair of these when it moults for the youngest Leucifer- 
stage, in which two pairs of pereiopods are cbsent. 

The next question, after having found this out, was, of course, 
whether Amphion, Sergestes, and Leucifer leave the egg as a Zoéa, 
or whether there is a preceding Nawplius-stage. My own impres- 
sion is that in the two first-named genera this is not the case, as 
the youngest Zoéas which I caught’ had all the same size, and as 
none of them was without the large lateral stalked eyes. As 
for Leucifer, the question appears to me to be doubtful; for it 
is, from what I have seen, quite possible that my youngest Zoéa, 
which has only got a central eye, may be preceded by a Nauplius. 
Of course the simplest thing would be to get the eggs ; but there 
is the difficulty, for Amphion is caught very rarely, and has never 
been obtained at any other time but between 8 and 12 P.M., when 
it is extremely difficult by lamplight to find out the youngest stages. 
Sergestes larvee are commoner, appearing also in the daytime, and 
Leucifer is sometimes caught in abundance. I hope, therefore, 
that I shall succeed in completing my researches about this ques- 
tion, especially as far as the latter two genera are concerned. 

H.M.S. ‘Challenger,’ Honolulu, Sandwich Islands, 
July 30, 1875. 

* V. Siebold und Kolliker, Zeitschrift fur wissenschaftliche Zoologie, Band 
xx. p. 662, tab. 31. fig. 28. 



164 Geological Socvety. 

GEOLOGICAL SOCIETY. 

November 8rd, 1875.—John Evans, Esq., F.R.S., President, 
in the Chair. 

‘Qn some new Macrurous Crustacea from the Kimmeridge 
Clay of the Sub-Wealden boring, Sussex, and from Boulogne-sur- 
Mer.” By Henry Woodward, Esq., F.R.S., F.G.S. 

The first species described by the author belonged to the fossorial 
family Thalassinide, six species of which, belonging to four genera, 
are now found on the British coasts. The known fossil species are 
from the Chalk of Maestricht, the Greensand of Bohemia and Silesia, 
the Chalk of Bohemia, the Greensand of Colin Glen, near Belfast, 
and the Upper Marine Series of Hempstead, Isle of Wight. All these 
are referred to the genus Callianassa, which also includes the species 
from the Kimmeridge Clay described in this paper. The fossil is seen 
in profile on several sections of the core, and has the enlarged hands 
of the fore limbs more nearly equal in size than in the living species 
of Callianassa; the carapace and segments of the abdomen are smooth ; 

and the latter are somewhat quadrate in profile, contracted at each 
extremity, and not pointed; and the caudal plates are oval. For 
this Crustacean the author proposes the name of Callianassa isochela. 

The second species described belongs to the genus Mecochirus, 
distinguished by the great length of the fore limbs, which is equal 
to that of the whole body, the oldest known species of which (/. 
olifex, Quenst.) is from the Lower Lias of Wiirttemberg. It was 
obtained, together with Lingula ovalis, from the Kimmeridge Clay 
of Boulogne, by Mr. J. E. H. Peyton, after whom the author pro- 
poses to name it M. Peytoni. In this species the fore legs are very 
finely punctate, and measure 75 millims.in length. The rostrum is 
somewhat produced; and the carapace, which is finely granulated, 
measurcs 30 millims. in length. The antenne are long and slender. 
The abdomen measures 45 millims. ; and the epimeral borders of the 
segments are falcate. The species is intermediate in size between 
M. socialis, Mey., and M. Pearcet, M°Coy, which the author regards 
as distinct. He also refers to M. Peytoni a pair of fore limbs ob- 
tained from the Sub-Wealden boring. 

“ On a new Fossil Crab from the Tertiary of New Zealand.” 
By Henry Woodward, Esq., F.R.S., F.G.S. 

In this paper the author described a crab obtained by Dr. Hector, 
F.R.S., Director of the Geological Survey of New Zealand, from 
the “ Passage-beds” of the Ototara series in Woodpecker Bay, 
Brighton, on the west coast of the south island of New Zealand. 
The new species belongs to the genus Harpactecarcinus, A. Milne- 
Edw., which includes six species from the Eocene of Southern 
Europe. Its nearest ally is H. quadrilobatus, Desmar.; but its 




