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Part I. 
THAT the stagnant water and mud of salt marshes support a 
peculiar group of Mierozoa has for some time past been well 
known, though the subject has received the attention of but 
few naturalists. The nmnbcr of species inhabiting these loca- 
lities, however~ is probably very small, comprising among 
Foraminifera~ chiefly Pol*ystomella striato2)unctata , Fichte] & 
Moll, a Miliola hitherto confused with Qttinq~te[oculina agglu- 
tinates, D'Orbigny~ Troc]~ammi~a i~ata ,  Montagu, Nonionlna 
de2ressula , Walker & Jacob ;--among, st Copepoda~ 1emora 
vdox~ Lillieborg ~ Tachid[us brew'cornis (Mttller), Dias lonqi- 
remis, Lil'ljeborg, @cloT, s ceb(uoreus , Fischer, C. Lu~boc]~ii,. 
Bra@, Dactylopus tisboides~ Claus, and Delavalia paIustrls, 
Brady. Tile Ostracoda are represented almost exclusively by 
Cj/therea castanea, G. O. Sars~ a smooth form of @theridea 
torosa (Jones), Loxoconc]ta elli2tica , Brady, and more rarely 
by Cy2prls salina~ Brady, and Cypridojosis aculeata, Lilljeborg*. 

See Natural History Transactions of Northumberland and Durham~ 
vol. iii. part 1~ "On the Crustacean Fauna of the Salt-Marshes of North- 
umberland and Durham." 
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Probably more extended investigation may add to the nmnber 
of species, but it is evident that the fauna of salt marshes is a 
very restricted one. 

That of river-estuaries, on the contrary, embraces~ amongst 
the Mierozoa to which we now refer, a very large number of 
species~ some of which are evidently derived from the fresh- 
water side, some fi'om the sea, whilst others seem to haunt 
exclusively water of a more or less brackish character. It is 
probable, however, that a few examples of purely freshwater or 
marine type which have occurred sparingly in estuarine situa- 
tions may have been merely dead shells, washed into the 
places where they were found either by tides or rlver-currents. 
In this class we may reckon, for example, such species as 
Cythere ab~lssgcola, C. finmarcMca, and probably some of the 
Cyprides. Out of about ninety species of Ostraeoda observed 
in gatherings taken from river-estuaries, twelve may be looked 
upon as having marked brackish proclivities; so that, were 
we to meet with their shells in considerable numbers in any 
fossiliferous deposit~ we should at once infer that the strata 
must have been produced in water subject more or less to 
marine influences. Of this group the principal members are 
C.It,~cre castanea, G. O. Sars~ C~ltlter[dea torosa (Jones) and 
its varieties, and Loxoconcl~a ell~tica, Brady; scarcely less 
marked in their preference for brackish water art Gypris sa- 
l[na, Brady~ Cypridopsis obesa~ B. & R., C. aculeata (Lillje- 
borg)~ PotamocJt2ris fidva, Brady~ Cythere gibbosa, B. & R.~ 
Cjthere joorcellanea, Brady~ Loxoconcha jousilla ~ B. & R.~ C~t- 
therura jtavescens, Brady~ C. P~obertsoni, Brady~ C. cellulosa 
(Norman), and Paracloxostoma Fisctteri, G. O. Sars. 

Of species commonly resident in fresh water we notice 
twelve, the most frequent of which are Cy_prls l(evfs~ M tille% 
compressa, Baird~ yibba~ Ramdohr, Candona candida, ~{iiller~ 
lactea, Baird, and LSnnic,jt£ere (nojoinata (Baird) ; while of 
those usually found in the se% but not unfrequently spreading 
plentifully up into cstuarine localities~ we may name Cytttere 
pel~ucicla~ Baird, lenera, Brady, albomaculata~ Baird~ virldls~ 
Mtiller~ villosa (G. O. Sars)~ Xestoleberis aurantia (Baird)~ 
Loxoco nclta tamarindtts (Jones), @tlterura n igrescens (Baird), 
cu~eata, Brady, str'[ata~ G. O. Sars, an qulata, Brady, C~jtheri- 
de~" 8ttbttlata~ Brady~ Paradoxosto~na variabile (Baird)~ abbre- 
vlat~m, G. O. Sars, and ensi~brme, Brady. The total nmnber 
of Ostraeoda known to us as inhabiting tidal rivers and their 
.estnaries~ excluding those found in the Norfolk distric b of 
which we shall speak separately, is eighty-si~:. 

From this enumeration and from the ac.eompanying tabl% 
it will be seen that the genera C~ltlterura and Paradoxostoma 



Ostraco~ta and Foc~,~nb~ lfera of Tbl~l RA'ers. 3 

(pin'}raps als% to a sm~Uer extent~ Loxoconcha) may be con- 
sidcred especially littoral o1" estu~rine in h,~bitat; the elon- 
gated subsigmoid forms of Cjthere (typified by C. j2elh~ci&~) 
come also under the same category. 

The situations which seem to be most favourable to the 
growth and multiplication of these anhnals are quiet shdtered 
pools whidi are never left entirely d W by the tide, are un- 
swept by strong current% and thus able to retain permanently 
a bed of soft mud. 5{any species there at% of cours% which 
prefer different conditions ; but it is in such localities that we 
find our gatherings riches b both as to number of individuals 
and variety of species. A remarkably fine gathering, taken 
from a place such as we have described is that froni the river 
Blyth (Northumberland)~ which contained thirty-eight species 
of Ostracoda and thirty-eight of Foraminifera. Budle Bay~ 
on the same llne of eoast~ with a harder bottom and more sub- 
jeet to the wash of the sea, and also with much less admixture 
of fresh water~ contained~ as shown in our gatlmring~ only 
twenty-six species of Ostracoda and thirty-six of Foraminifera; 
while the river Coquet and the Warn burn~ with much harder 
beds~ stronger currents, and but little admixture of salt water~ 
gave respectively ten and six species of Ostraeod% and no 
Foraminifera. 

The Entomostraca of the tidal waters of Norfolk~ Suffolk~ 
and the Cambridge fen-district constitute so remarkable a 
group that it seems best to speak of them separately ; and in 
so doing we shall call the area to which we refer the L~ast- 
Angl&n dlstrict~ understanding by that term the whole tract 
drained by the rivers Nen% Cam~ Bur% Yar% and Waveney. 
The drainage-tract of the adioining rivers on the south~ Ald~ 
Deben~ Stour, &e., is separat~ed by rising ground~ and appears 
to be zoologically distinct; but whether the more northern 
fen-district of Lincolnshire be likewise distinet~ we have not 
yet had the opportunity of exmnining. If~ as is probabl% the 
two tracts were in tbrmer times one continuous fen~ we shall 
doubtless find an indication of it in the similarity of their 
microscopic faunas. 

I t  is well known that the present physical condition of East 
Norfolk is of very recent origin. Only a few centuries baek~ 
the ground on which Great Yarmouth now stands was a sand- 
bank covered by the sea; and the extensive tract between 
Yarmouth and Norwich was a shallow estuary, the gradual 
silting-up of which has produced the present physical con- 
formation of the district. Through this extensive flat~ which 
lies below the level of the se% now flow in tortuous channels 
the rivers Bur% Yar% and Waveney;  and connected with 
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these rivers are numerous freshwater lakes or meres, locally 
called "broads," occupying, doubtless, areas which were for- 
merly depressions of the sea-bed. These have at the present 
day all the external characteristics of freshwater lakes ; they 
are mostly surrounded by wood, their edges fringed with wide 
and dense growths of sedge and rushes, and their shallow 
waters supporting luxuriant forests of aquatic weeds, Pota- 
moffeton, M~driofhyllum , Churn, water-lilies~ and the like. Yet 
they are to a greater or less degree subject to the influence of 
the tides, rising and falling to some inconsiderable extent; 
and though the water which thus ebbs and flows must usually 
be fresh~ we are informed that in some broads sea-water has 
been known to penetrate in sufficient quantity to kill the fish. 
There earl be no doubt that the changes which produced the 
present aspect of the district are still in progress, that the 
broads are yearly becoming shallower, and that~ owing partly 
to the d6bris brought down by the rivers, partly to the choking 
arising from constantly decaying vegetation, they will at no 
distant date cease to exist. In 1827, Mr. Taylor stated their 
depth to range fi-om 15 to 30 feet; at the present time, 3 to 
15 feet would be a tolerably correct estimate. Mr. Stevenson 
tells us that "Mr. Gunn estimates the growing-up process, 
from subsidence of vegetable matter, aided by drainage, at a 
foot in twenty years, but in places this estimate must be ex- 
ceeded considerably ;" and he adds~ " to  my knowledg% where, 
some fifteen years back, I could pull a boat through, is uow a 
pathway almost firm enough for a marsh-man in boots." The 
rise and fall of the tides along the Norfolk coast is extremely 
sin.all, averaging at Yarmouth only three or four feet; yet, 
owing to the low level of the district, they affect the rivers for 
a very great distance inland. The Rev. Canon Kingsley, in an 
interesting paper on " the Fens," in ~ Good Words '  for 1867~ 
states that, were it not for the great sea-sluice of Denver, on 
the Ouse, the tides would be felt to within ten miles of Cam- 
bridge. There can be no diffieulty~ then, in understanding 
how a fauna introduced when the whole East-Anglian district 
was overspread by the sea, should hold its ground for a 
lengthened period, while its habitat was year by year becoming 
less subject to marine influences, and that the more hardy or 
more plastic species should remain even after fresh water 
entirely usurped the place of sal b while at the same time a 
new fauna derived ~°rom the landward side was also gradually 
establishing itself~ as the conditions of existence became more 
favourable. It is, indeed, impossible to account in any other 
way for the existence in the more remote broads of Norfolk, 
in the river Cam at Ely, and in the dykes about Whittlese% 
of species purely marine (or~ at least, decidedly estuarine) in 
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character. Their  introduction along the river-channels at the 
present time can scarcely be thought possible ; moreover there 
are two facts which strongly oppose such all idea. In the first 
plaee~ we find in the dykes about Whittlesea several Forami- 
nifera and Ostracoda, of marine character~ which do not occur 
in our gatherings from the closely adjacent river Ncne*~ and 
which would therefore appear to be the relics of a previous 
fauna~ seeondly~ some of the ,species found. .e°mm°nly in 
the most inland waters of the East-Anghan district are un- 
known anywhere els% and certainly cannot have been intro- 
duced from the sea. Judging from analogy~ we may, indeed~ 
say with tolerable certainty that some of them are unfitted ibr 
a marine habitat~ and~ at any rat% are not now to be found there. 

The Ostracoda specially characteristic of the East-Anglian 
district, and here (except @therefuscata)  first described, are 
Gonioeypris mitra, nov. gen. ~f sp. Polyeheles Stevensoni, noc. ge~. ~" sp. 
Metaeypris eordata~ nov. gen. ~ sp. Cythere fuscat% .Brady. 

More or less frequent also throughout the district~ but of 
doubtful signifieane% because probably spreading beyond its 
limits~ and being also less pronounced in external eharacter~ are 
Cypris fretensis, nov. sp. Limnieythere Sancti-Patrieii, 
Cypridopsls Newtoni, nov. sp. .B. 8f t~. 
Candona Kingsleii, nov. sp. Cytheridea torosa (Jones) (torose 
Candona hyalin% nov. sp. form). 

A highly interesting circumstance connected with some of 
the most remarkable of the new East-Anglian speeies~ is their 
occurrence likewise in dredgings (for which we are indebted 
to Mr. E.  C. Davison) taken in the Dutch rivers Meuse and 
Scheldt. These species are ][etacypris cordata~ Cyprls fi 'e- 
tensis~ C~t£ere fttscata~ and t)o[~c]te[es Stevensoni. I t  is not 
likely that they lived~ except perhaps (J~ttJ~ere .fttscata~ in the 
places where they were taken~ near the mouths of the two 
rivers : we must therefore suppose that they have been washed 
down from inland localities, probably dykes or eanals~ where 
they may probably be as abundant as in similar situations in 
our Fen-district. Empty  shells of the same species occur also 
in the same way at the mouths of' the East-Anglian rivers. 
Other points of resemblance between the faunas of Northern 
Europe and Eastern England are well known~ and have been 
noticed by the Rev. C. Kingsley~ in the paper already referred 
to ; and it is interesting and important to find a further con- 
firmation of this relationship in the microscopic inhabitants of 

* Our dredgings in the river Nene were made at several points o~'er a 
course of about six miles between Peterhorough and Whittlesea~ and 
must have included every thing" most characteristic of the place. It is 
remarkable that~ though Foraminifera are very abundant in the Whittle- 
sea dykes, scarcely any occurred in the river Nene. 
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the two districts. But  the theory of the efllux in bygone 
times of many of the rivers of northern Europe, including 
East  Angli% into one common estuary, though~ no doubt~ cor- 
rect, is scarcely sufficient to explain the identity of the two 
microscopic faunas to which we now invite attention ; for most 
of these peculiar species appear not to inhabit estuaries or even 
brackish water, but solely fi'esh water, which in many cases 
may be affected by the tides, but not sufficiently so to render 
it to any perceptible extent brackish. I t  is not likely, there- 
fore, that these species had their origin in any estuarine loca- 
lity, though doubtless such a means of communication may 
easily have helped to spread them from one district to another. 
Still it seems to us most probable that the real habitat of these 
species was at that early time, as it is now, almost entirely 
beyond the reach of marine influences, consisting perhaps of 
an extensive series of lagoons or low-lying fens surrounding 
the margins of the estuary, of which the present fen-districts 
of England and Holla~ld are but the renmants. 

M. Fdlix Plateau has recently published a memoir on the 
fi'cshwater Crustacea of Be]gimn, but does not mention any 
species identical with those new ones noticed by us in the 
East-Anglian district. I t  is probable, however~ that his 
gatherings have been made entirely by the ordinary hand- 
net, in which case it is scarcely likely that any of our 
characteristic species would be obtained. In  our own fen- 
gatherings, the dredged material only yielded the species to 
which we refer; though surface-gatherlngs were diligently 
made in most places visited by us~ they yielded little or no- 
thing of special interest. The swimming Entomostraca taken 
in this way were all of purely fi'eshwater eharaeter~ and such 
as might have been found in any British waters of like extent. 
Our memoranda of these captures include the following spe- 
cies : - -  

Daphnia pulex (Zhm.). 
vetula ( Miiller). 

- -  mucrom~ta (Miiller). 
- -  rotundata (Strauss). 
Sida crystallina (Miiller). 
t)olyphemus pediculus (Zinn.). 
Bosmina longirostris (Miiller). 
Lynceus sphsericus, Mitller. 

trigonellus, MMler. 
- -  quadmngularis, Mitller. 
- -  harpm (Baird). 
- -  costatus ( G. O. Sars). 
- -  nanus (Baird). 
- -  testudinarius, Fischer. 
- -  truncatus (Miiller). 
- -  globosas (Baird). 
Euryeereus lamellatus (Miiller). 

Cvpris reptans (.Baird). 
ovum (J.rine). 

- -  lmvis (M/iUer). 
- -  striolata~ Brady. 
- -  fusca, .Baird. 
Cypridopsis vidua (Mitller). 

aculeata (Zill]eborg). 
Candona lactea~ Baird. 

- -  albicans~ Brady. 
Limnlcythere inopinata (Baird). 

monstrifiea (Norman). 
Cyclops (species vari¢.). 
Canthocamptus staphylinus (Ju- 

ri~e). 
I)iaptomus Castor (Jurine). 
- -  Westwoodii~ Lubbock. 
Argulus foliaceus (Zinn.). 
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Amongst ore" dredged material fl'om the Noriblk Broads 
occurred a few fragments of Amphipodous Crustaeea to which 
we emmot with any certainty attach names~ and a few entire 
sp.eeinlens of Gammar~s pMex : a few fi'agments of Ect~inus- 
sprees were also notieed~ the origin of which it is difficult to 
decide. I t  seems unlikely that fragments of such considerable 
size and weight could be brought up from the sea by tides for 
a distance of many miles ; and, on the other hand, with the 
beds of the broads constantly accumulating layer by layer of 
new material~ it is impossible to suppose that a light hand- 
dredge, such as that used by us, can have penetrated to any 
fossiliferous strata. Perhaps a more likely supposition is that 
the objects in question may have been washed downwards out 
of some exposed posttertiary deposits. Fragments of a si- 
milar character occurred also in the river Nene, near Peter- 
borougt b and possibly may there have been derived from 
similar sources or from the Gault. In dredgings from the 
river Cam~ at Ely,  occurred a large number of valves of 
Ostraeoda totally different from any thing known to us 
amongst regent species, and, from their appearane% probably 
fossil. At the same time, one or two of the most remarkable 
of these had such a wonderfully recent and unibssilized ap- 
pearance, and were in such perfect condition, as to throw a 
shade of doubt over the whole, especially when with them 
were found some really marine speeies~ about whose recent cha- 
racter there can be no doubt. Further rem~'ks respecting these 
will be found under our description of Cytherldea i~,ceg,ealis. 

We must here express our hearty thanks for the valuable 
assistance which we have received, in prosecuting our re- 
searches in the East-Anglian district, from the Rev. John 
Gunn, Mr. H. Stevenson of Nol~vieh~ the Rev. Canon Kingsley, 
and Professor Alfred Newton of Cambridge ; also for informa- 
tion kindly given us respecting thephys iea l  peculiarities of 
the district by Mr. Spencer Smyth of Gorleston and Mr. Arthur 
Saunders of King's Lynn.  To Mr. E. C. Davison of Sunder- 
land our thanks art also especially due for help afforded in 
many ways, as well as for several interesting gatherings of 
Ostraeoda, which led to the researches noted in the present paper. 

The following tables show the distribution and comparative 
frequency of the various Ostraeoda in each locality, their rela- 
tive abundance being indicated by the number of asterisks 
affixed. We  prefix a catalogue of the various localities, des- 
eribing briefly their physical characteristics, and noticing such 
other circumstances as seemed to be of interest in connexion 
with the fauna. 

GROUP I. 
A. Clyde Est~ary.--At Langbank the tide leaves bare a long 
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muddy flat along the river, nearly a quarter of a mile broad, 
and when the tide is out and the river swollen to any extent, 
this is covered entirely with fresh water. Our gatherings at 
this place were taken f~om low-water to neat" high-water mark. 
Other gatherings were taken from Port Glasgow up along the 
river for fully a mile~ in four to eight feet water beyond low 
tide. In some places the bottom is soft black mud, in others 
muddy gravelly sand, much covered by mussels (Mytilus 
edulis). The estuary here is a few miles broad, and the tide 
rises from eight to ten feet, the fresh water being lnueh less 
felt than at Langbank, which is about four miles further np~ 
where the water narrows greatly as it reaches Dumbarton 
Castle. I t  is somewhat remarkable, considering the extent 
of the gatherings, the diversity of bottom, aud very promising 
appearance in every way of the locality, together with the 
profusion of Corol~hium ~ Isopoda, and other forms of animal 
life, that the Ostraeoda and Foraminifera met with were ex- 
ceptionally few, both in nmnber of species and individuals~ 
and these mostly of brackish or freshwater type. We are 
inclined to suppose that the great amount of chemical refuse 
poured into the river Clyde from around Glasgow and 
Paisley may account for the scarcity of these animals. In the 
river Wcar~ where somewhat similar conditions exist, we 
have found the fauna affected in exactly the same manner. 
That some artificial cause is at work seems Mmost certain, as 
we have not tbund so poor a microscopic fauna in any river 
unconnected with manufacturing operations. 

13. ]Jontrose Basin, Fo~2th.rsh#'c ~ is an area of considerable 
extent, communicating with the sea by a narrow channel. 
The whole area, with the exception of the tortuous channels 
of the river South Esk, is left dry at low water, exposing a 
muddy flat ; at high water it is covered to a depth of six feet 
by the sea. 

C. Budle Bay, Northumberland.--The description of 3/[ont- 
rose Basin app~[ies also pretty accurately to this loeality~ except 
that Budle Bay is exposed across the whole of its wide mouth 
to the action of the sea. I t  is thus, owing to want of  
shelter~ a less favourable place for the habitation of organisms 
requiring an undisturbed muddy bottom and quiet water. Our 
gathering was taken from ahnost the only sheltered spot in 
the bay, on a bottom of hard muddy sand just beyond low- 
water mark~ and behind a small quay or breakwater belonging 
to the coast-guard service. Samples of sand collected in other 
more exposed spots showed no trace of animal life. Two 
small streams, the Warn  burn and the Buekton burn, empty 
themselves into the bay ; but their channels on the tidal flat 
were not examined, owing to difficulty of access. 
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D. War~ Bu~m.--This gathering was from a sheltered pool 
in the bed of the burn, not more than about a hundred yards 
above its outlet into Budle Bay. The bottom consisted of 
rather coarse sand and stones. The stream, coming down 
through a somewhat hilly country, and subject, no doubt~ to 
strong currents and violent floods, exhibits a very scanty 
fauna when compared with others in the same distric b but of 
a more sluggish eharaeter~ especially the river Blyth, about 
thirty nfiles fllrther south. 

J~. River AlJ~ above Alnmouth . - -The  bed of the river above 
the mouth is everywhere muddy, more or less hard according 
to exposure and rapidity of era'rent. Our examples were 
taken fi'om beyond low-water mark, just below the "Duchess's 
Bridge;" the bottom a rather tenacious mud. 

F. River Coquet at Warkworth t termitage. - -At  this spot 
the river, though subject to a rise and fall of many fee b has, 
owing to its precipitous banks, always a considerable depth of 
water at low tides. The bottom consists of a hard muddy or 
loamy sand, and must often be much scoured by the floods to 
which the river is subject. 

G. River tVansbeck.--Gathering taken from near low-water 
mark, in a somewhat strong current, about half a mile from 
the mouth of the river ; bottom of fucus-eovered stones. Pro- 
bably a more sheltered and muddier spot, which might have 
been found higher up the river, would have yielded a larger 
variety of species. 

H. River Blyth, at the junction of the Sleek burn, about 
two miles fl'om the sea.--Gatherings taken from below low- 
water mark, partly from the bed of the Blyth~ but chiefly 
from a small pool above some stepping-stones on the Sleek 
burn ; bottom of soft black mud. This river, draining a low 
eountry~ is slow and deep throughout the greater part of its 
course, and for a distance of several miles from its mouth 
exposes at low water a large surface of muddy banks to the air. 

I. River Ouse~ Uorkshive.--From muddy sand at low-water 
margin of river, a short distance above Gool% forty-five miles 
fl'om the sea. Though the average rise of the tide at high 
water is twelve feet, the water at low tide is fresh. 

J. t?iver Humber . - -A  dredging on the Ferrity Sand, three 
miles above Hull (and twenty-three miles from the sea), where 
the river is about two miles and a hMf wide, and the depth at 
low water is six feet~ and at high water twenty-four feet. 5}he 
Humber, receiving the drainage of a larger extent of country 
titan any other river of England, the amount of fresh water 
carried by it to the German Ocean is considerable. The ma- 
terial, dredged was a fine reddish sand mixed with vegetable 
r e l n a l n s .  



10 Messrs. G. S. Brady and D. Robertson on the 

K. River Deben at Woodbr~dge; L. R~ver Stour at 3lannlng- 
tree.--These rivers are of a character very similar to the river 
Blyth (14), though of larger dimensions, and, owing totheir course 
through an exceedingly flat country~ affected by the tide to a 
much greater distance from the sea. Our gatherings were got 
chiefly from beyond low-water mark;  those from the Deben 
at about eight miles fi'om the mouth of the river, the average 
rise of the tide being eight feet ~ those from the Stout at about 
twelve miles from its mouth~ the rise of tide ten feet. 

•. Estuary of the Thames.--The collections from the Thames 
estuary~ with the exception of one from the "Girdler  Sand~" 
which was procured from a portion of the bank uncovered at 
low water~ were obtained by dredging in various parts of the 
estuary between a line joining Margate and the Maplin light- 
house to the eastward~ and the Note to the westward; the 
depths were from two to twelve fathoms ; the average rise of 
tide at high water over this district is fourteen feet. 

~. Fowey ttarbour.--Dredged in from three to five fathoms~ 
in the harbour~ which is the outlet of the river Fowey or 
Lostwithiel~ Cornwall. Average rise of tide at high water 
thirteen feet. 

G~ouP II .  

O. Dykes on the site of IVhitt[esea Mere ; P. " Whlttlesea 
i)yke," south of Whlttlesea.--These are artificial drainage- 
channels, containing in all weathers ~ few feet of watcr~ and in 
winter~ on the site of the old Whittlesea Mer% often over- 
flowing their banks to a considerable extent; they contain 
abundant aquatic vegetation. 

Q. River Nene~ between lPeterborough and Wh [ttlesea ; 
l~. River Cam at Elff .~These rivers have a very sluggish 
current, and in appearance are more like canals than rivers, 
the present course of the Nene being~ indeed~ in great part an 
artificial one. In both cases our gatherings were taken from 
the bed of the river~ in the Nene at several points over a course 
of about six miles~ in the Cam over a very small area near the 
bridge ; the distance from the sea is in both cases about thirty 
miles. Notwithstanding the apparently marine character of 
some of the species found in both rivers, it must be remem- 
bered that sea-water finds no access whatever to these loeali- 
ties, being entirely shut out by the Denver sluice. And even 
long before the construction of this sluice, it is probable tha~ 
any tidal influence felt at these remote points would be con- 
fined to the driving back of the fresh~ rather than the influx 
of salt water. 

s--Y. T/~e Broads of Nov.'foils a~d Suffbl]~ may be considered 
as expansions of the varmus tidal rivers~ though situated at 
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such distances from the sea as to be but slightly influenced by 
tidal ebb and flow. Wroxham and Barton Broads~ the most 
distant of the group~ are, in a direct line, sixteen miles from 
their sea-outlet; but, the river-&annel being exceedingly 
~ortuous, their real distance is very much greater. They sup- 
port mostly a rank vegetation of freshwater character, being 
fringed with dense masses of sedge and rashes, under the 
shelter of which, and often far out into the lake, grow patches 
of water-lily, water-milfoil~ and other aquatic weeds. Itickling 
Broad co~lstimtes~ however~ an exception to this rul% its ve- 
getation consisting to a large extent of a Char% which is so 
abundant as to afford occupation to some of the neighbouring 
population in fishing it up and selling it at the rate of nine- 
pence a ton. The broads are uniformly shallow, varying from 
three to fifteen feet in the channels, and (except ttiekling, 
which is gravelly) have a bottom of peaty or decaying vege- 
table matter; they are probably in all eases fast filling up. 
Sea-water appears to find access to some of them to a small 
extent at very high tides, about once in six or seven years. 

From particulars obligingly furnished by Mr. Spencer 
Smyth 7 we here extract the following : - - "  The level of the 
broads Higham and Hickling seldom varies three inches ; and 
they are not affected by saline particles injurious to fish, ex- 
cept after extreme high tides at Yarmouth" say, eleven feet, 
or two following tides of nearly that height, occurring perhaps 
once in six or seven years : at such times some pike and bream 
are killed in Hickling, bub I believe, not in Horsey or Martham 
Broads, the former only reached by a long, tortuous, and nar- 
row dyke from the upper part of Whittlesea, and Martham by 
an equally difficult altlmugh shorter channel from the river 
Thune. Martham Broad is fast filling up~ choked by reeds, 
with only a sailing channel four feet in depth for small 
whela'ies to Somerton and Martham. t t igham and Hiekling 
are also growing up ; but the channel has four feet and a half 
till near Hickling, where it falls off to three and a half." This 
extract~ though not referring entirely to broads visited by us, 
applies pretty accurately to all, the more remote ones (e. g. 
Wroxham and Barton)~ however, being even less affected by 
tides. The information is especially valuable as coming from 
one whose official duties are connected with the survey of the 
navigable river-channels of the district. 

z. Lake LotMng is a tidal expanse separated from Oulton 
Broad, at its western extremity~ by an embankment, through 
which eanaI-boats pass by means of a lock. In this way some 
slight communication exists between the waters of the two 
basins; but the true outlet of Oulton Broad is by the river 
Waveney~ which from this point takes a circuitous course of 
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about fifteen miles to Breydon Water. The western end of 
Lake Lothing has quite a marine appearance, its stones being 
coated with the usual Algze of the upper littoral zone. Our 
gatherings are from the soft black mud of the channel beyond 
low-water mark. The sea was once known, on the occasion 
of an unusually high tide, to break over the top of the lock 
into Oulton Broad. 

A a. Rive; Bare near Yarmouth.--These gatherings were 
fi'om the bed of the river, below low-water mark, the bottom 
consisting of stones and mud. 

b. Breydon Water, a large tidal basin which receives file 
waters of the rivers Bure, Yare, and Waveney~ is situated to 
the west of Great Yarmouth. :It is about four miles long by a 
mile broad, and a large proportion of its surface is left dry at 
low water. Our gatherings extended fi'om Yarmouth to the 
confluence of the rivers Yare and Waveney, and were taken 
both in mid-stream and more or less over the sides. The 
bottom at some places was coarse sand~ at other parts black or 
brownish eoloured nmd. 

c e. River Ouse (No~folk) at Lynn . - -~ fuddy  sand, from low- 
water margin of the river. Rise at spring-tides eighteen feet. 

pal. River Sc£eldt, An twer2 . - - "  Material a light-coloured 
sand mixed with vegetable remains. It was obtained f~om a 
sandbank near the town~ where the river is a quarter of a mile 
wide. The rise of tide at springs is fifteen feet. Distance from 
the sea about sixty miles."--E. C. Davison. 

E e. River ~[aas or ~tleuse, near Schledam.--"~Iaterial 
somewhat similar to the last mentioned. A good many years 
have elapsed since I obtained them, and my information is but 
scanty respecting the localities."--E. C. Davison. 

Genus C:~Pms, Mttller. 

Cyprls ventr~cosa, nov. sp. (P1. IV. figs. 1-3.) 

Carapace (of the female?), as seen from the side r subelliptical, 
highest in the middle; greatest height equal to nearly two- 
thirds of the length ; anterior extremity somewhat obtusely, 
posterior boldly rounded: superior margin boldly arched, 
highest in the middl% where it is somewhat gibbous ; in- 
ferior almost straight, slightly sinuated, however, in the 
middle, in front of which is a slight convex protuberance. 
Seen from above, ovat% widest in the middle, thence taper- 
ing gradually towards the anterior extremity, which is 
sharply acuminate; posterior extremity well rounded, 
greatest width equal to half the length : end view broadly 
oval, nearly circular. Surface of the shell smooth, sparingly 
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beset with minute rounded pap;lira. Colour (of dried spe- 
cimens) very slight, whitish. Lucid spots narrow, cres- 
centic. Length ~ inch. Animal unknown. 

Hub. Site of Whittlesea Mere. Only one or two perfect spe- 
cimens obtained. 

Cypris t~t.mefi~cta, nov. sp. (Pl. IV. figs. 4-6.) 
Carapace (of the female .9) very tumid, seen from the side, 

subreniform, highest in the middle ; greatest height equal- 
ling r~ther more than half the length ; extremities rounded, 
sloping steeply above the middle: superior margin ~¢ery 
boldly arched, rising almost to a point in the middle, infe- 
rior gently sinuated in the middle. Seen from above, 
broadly ovate, suddenly and acutely mucronate in front, 
well rounded behind; sides subparallel, greatest width 
situated in the middle, and somewhat greater than the 
height: end view subrhomboidal, pointed above, broadly 
rounded below, sides excessively convex. Shell perfectly 
smooth, opaque white. Length @ inch. Animal un- 
known. 

Hub. Warn burn and river Coquet, Northumberland. 
If viewed only from the side, this species might not un- 

reasonably be suspected to belong to C. virens or perhaps C. 
incongruens ; but when seen in any othe rdireetion, this simi- 
larity entirely disappears: no species possesses a more cha- 
racteristic or well-marked contour when looked upon from 
above. In the Warn burn about half a dozen specimens were 
found, in the river Coquet only one. 

Cy#risfretensls, nov. sp. (P1. IV. figs. 7-9.) 
Carapace of the femal% as seen from the side~ broadly reni- 

form, highest in the middle; height equal to more than 
half the length ; anterior extremity broad and well rounded~ 

~ osterior narrower~ rounded, but emarginate above the mid- 
le, owing to the overlapping of the left valve~ which is 

produced below the middle: superior margin boldly and 
evenly arched, inferior gently sinuated in the middle. Seen 
from above, compressed, ovate, widest behind the middle; 
posterior extremity rounded, anterior obtusely pointed; 
width equal to about two-thirds of the height: end view 
ovate, pointed above, broadly rounded below. Valves 
smooth, minutely and closely punetate; right valve erenu- 
lated in front and on the posterior portion of the ventral 
margin ; the left valve has a row of small tubercles parallel 
to and a little within the anterior border: the margins of 
the valves are considerably incurved along the posterior 
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portion of the dorsal aspect, forming a distinct longitudinal 
sulcus when viewed from above. Length @~- inch. 

Hub. Rivers Deben and Seheldt, Breydon Water and Lake 
Lothing~ Somerton Broad and dykes on the site of Whittle- 
sea Mere. 
The specimens from the last locality are doubtfully referred 

to the present species. C. fretensls is more nearly allied to 
G. salina, Brady, than to any other British species, but differs 
from it in the less compressed and more distinctly ovate form 
of the carapace when seen from above, in tile peculiar emargina- 
tion of the posterior margin~ in the absence of the peculiar 
form of contact margin which distinguishes the valves of the 
latter species, as well as in other characters of form. We have 
not observed any eolour-markings in this species; but those 
of C. sali~,a are also sometimes observed to be wanting. 

Genus CYP~DO~'SlS~ Brady. 

C~jpridojosis (?) Newtoni~ nov. sp. (P1. VII.  figs. 14-16.) 

Carapae% as seen fi'om the side, reniform ; greatest height in 
the middle, and equal to a little more than hMf the length ; 
extremities rounded, the anterior being the broader of the 
two: superior margin boldly and evenly arched~ inferior 
sinuated in the middle. Seen from ahoy% eompressed~ 
ovate, acuminate in front, rounded behind; greatest width 
situated near the middl% much less than the height. Sur- 
face of the shell punetat% and covered with numerous ad- 
pressed hairs ; colour dull green. Length ~-o inch. 

tIab. Rivers Nene and Cam, and dykes on the site of Whittlesea 
Mere. 
Our examples of this species are not numerous~ and we have 

not been sueeessful in finding perfect specimens of the con- 
tained animal. The postabdominal rami are rudimentary~ as 
in Cj/prido2psis ; but the lower antennm seem to be destitute of 
the setose brush~ which in that genus is usually very long. 
The species would therefore appear to be an aberrant one; bub 
without a thorough acquaintance with its internal structur% 
we think it best for the present to place it in the genus to 
which it is here assigned. It approaches ~lDsely in external 
appearance to Cyprido2sis villosa and Potaraoc~TrisfMva ; it 
is~ however, larger than either~ is more tumid~ less strongly 
arcuate, and coarser in texture than the former ; whilethe ahnost 
equal and well-rounded valves~ coarsely hispid surface, end 
ovate form when seen from above sufficiently distinguish it from 
the latter : it agrees very much with Fisehei"s figures of Cy2)r~'s 
lorasina~ but is more elongated and more densel)~ hairy. 
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We have great pleasure in inscribing this species to Prof. 
Alfl-ed Newt,m, of Cambridg% whose assistance we have 
acknowledged in a previous page. 

Cyprido2)s[s obesa~ B. & R.~ 
which was described by us fl'om specimens taken in the Mul- 
lingar Canal at Dublin, we now believe to be probably a 
variety of C. vhlua ; but as there is still some doubt on the 
subject: we hesitate to cancel the name obesa. Our Dublin 
specimens seemed to have little in eommom with C. vid~a, 
except their shape; they were of a uniibrm brown eolour, 
without any transverse bands;  in fact we never even sus- 
pected any relationship to C. vidua. Since that time, how- 
ever, we have found specimens which we refer to C. obesa, in 
many places always more or less subject to tidal influence, 
and have observed that they vary much in eolouring, being in 
brackish water usually of a dirty grey tint, and approaching 
brown in fresh water;  moreover some of those taken at 
Wllittlese% though brownish in the ground tint~ had distlnet 
dark bands~ after the manner of C. vidua. In some localities 
both species occurred together; but it is remarkable that C. 
vidu% when it occurred in dredged material~ was never other- 
wise than scarce, whereas C. obesa was often exceedingly 
abundant; on the contrary, gatherings made with the hand- 
net amongst weeds or in clear water, though often containing 
C. vhlua in plenty, never showed a single specimen of C. obesa ; 
so that it appears certain that the brilliantly banded vidua and 
the dingy obesa, whether we regard them as distinct species or 
merely as varieties~ live often in the same situations, the one 
on the bottom mud~ the other amongst the supematant weeds. 

Genus GONIOCYPRIS~ nov. gen. 
Valves compressed, subequal, thin~ and fragile. Seen from the 

side, triangular~ the inferior margin terminating at each ex- 
tremity in an acutely produced angle, the superior margin 
rising to an acute central point; hinge simple. Animal 
unknown. 

Uonioey2)ris mitt% nov. sp. (P1. VII .  figs. 10-13.) 
Carapaee~ as seen fl-om the side, triangular ; right valve rather 

larger than the left ; height and length nearly equal ; ante- 
rior and posterior margins obliquely arched (the anterior 
the more convex) and meeting in an acute point nearly over 
the centre of the shell : inferior margin straight~ produced 
downwards at each extremity into an angular point. Seen 
from above, compressed, ovat% widest in the middle; ex- 
tremities obtusely and nearly equally pointed ; width equal 
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to half the length : seen from the front~ ovate, widest below 
the middl% pointed above, broadly rounded below. Shell 
thin, semitransparent~ sparingly and minutely pnnetate, or 
often perfectly smooth, somewhat granular in appearance. 
Colour yellowish or reddish brown. Length ~'~- inch. 

Hat). Dykes on the site of Whittlesea Mere, "Whittlesea 
Dyke ;" rivers Nene at Peterborough, Cam at Ely~ and Ouse 
at Lynn; Wroxham, Barton, ~omerton~ and Ormesby 
Broads. 
Thongh generally distributed throughout the East-Anglian 

district, this remarkable species appears to be rather rare as to 
number of individuals; nor have we succeeded in finding a 
trace of animal struetm'e in any specimen that we have exa- 
mined. The minuteness of the shell may perhaps partly 
account for its apparent rarity; and as we have not met with 
it except in dredged material, we presume that it is a creeping 
rather than a swimming species, and probably inhabits ex- 
clusively the muddy bottoms of the broads and rivers. 

Genus AR~ILL(EC~A, G. O. Sars. 
.[trgillcec~a (9) aurea, nov. sp. (PI. VIII.  figs. 4, 5.) 

Carapace, as seen from the side, compressed, subovat% some- 
what depressed in front~ nearly of the same height through- 
out ; height much less than one-half of the length ; extre- 
mities ronnded~ the anterior narrowed and obliqne : superior 
margin straight or very gently convex in the middle, curv- 
ing gently downwards at each extremity; inferior very 
slightly convex along its whole length. Seen from above, 
ovat% acuminate in front, rounded behind; greatest width 
situated in the middl% and about equal to the height. Sur- 
face of the shell quite smooth; colour golden yellow. 
Length @o inch. 

Hab. ~iver Ouse at Lynn. 
But one specimen of this species was noticed ; and we place 

it provisionally only in the genus A~yiIloacia. 

Genus CANDO~A~ Baird. 
Canclona candida (Miiller), vat. tttmida. (P1. IX. figs. 13-15.) 

Throughout the East-Anglian district occurs a form of this 
species differing from the typical C. ca~dida chiefly in its ex- 
cessive shortness and tumidity. In the female the greatest 
height is equal to nearly two-thirds of the length, and the width 
to more than half of the length. Seen from ahoy% the extremi- 
ties are very abruptly tapered~ giving an almost elliptical 
contour. The male is much more compressed, but more tumid 
than in the ordinary form of the species. The lucid spots are 
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arranged in a rosett% five in number, each being broadly 
cuneate in shape, their apices directed towards the centre of 
the group. 

It is remarkable that Uando~a co,ra.pressa~ Koch~ which 
occurs also very abundantly throughout the/distrie% likewise 
puts on an excessively tumid forn b differing almost as much 
from the typical form as does the variety of C. eandida just 
described (see P1. VII. figs. 8~ 9). 

Hub. We have found the tumid variety of C. candida 
abundantly in the dykes in the neighbourhood of Whittlese% 
also in the rivers ~en% Cam~ and Scheldt~ in Barton Broad~ 
and in the Warn burn~ Northumberland. The normal form 
occurs also constantly throughout Norfolk and Suffolk, and, 
so far as we know, throughout the kingdom. Ca~Mona com- 
pressa we found in all our East-Anglian gatherings, except 
those from Hiekling Broad and the rivers Bure and Ouse. 

The two forms of C. canclicla run into each other so much 
that it is sometimes difficult to say whether an example should 
be referred to the species or its variety. The rosulate disposi- 
tion of the lucid spots~ however~ and the peculiar reticulation 
of the posterior portion of the shell (figm'ed in the ~ Mono- 
graph of Recent British Ostracoda ')~ are usually visible only 
in the tumid variety. We are not aware that this form ever 
occurs in locMities entirely uninfluenced by the tides. 

Uano[ona Kingsleig~ nov. sp. (P1. IX. fgs. 9-12.~ 
Carapace of the femal% as seen from the side, subreniform; 

greatest height near the middle, and equal to half the length; 
extremities rounded : superior margin boldly arehed~ inferior 
rather deeply sinuated in the middle. Seen from abov% 
ovat% width somewhat less than the height, greatest in the 
middle ; pointed in front, sharply rounded behind. Shell of 
the real% as seen from the side, more deeply sinuated be- 
low; the dorsal margin obscurely sinuated in front of the 
middl% and more arched than in the female: seen from 
above, much more compressed: shell thin and fragil% 
colom'less~ showing the limbs of the animM distinctly 
through it. Length of the female ~ inch. 

tIab. River l~ene; Barton~ Horsey~ and I-Iickling Broads; 
Breydon Water. 
The specimens from the last-mentioned locality somewhat 

differ from the rest~ but probably belong to the same species. 
It is with much pleasttre that we dedicate this elegant spe- 

cies to the Rev. Canon. Kingsley,. in acknowledgment, not. only 
of the great serwces whmh he has rendered and is still ren- 
dering in popularizing the study of natural history, but also 

Ann. & Mug. N. Hist. Set. 4. Vol. vi. 2 
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of his kind assistance in the prosecution of our rcsem'ches in 
the Fen-district. 

Candona d~a2hana , nov. sp. (P1. V. figs. 1-3.) 
Carapace of the male (.9)~ as seen from the side, elongated, 

subreniform; greatest height situated behind the middle, 
and equal to tess than half the length ; obtusely and evenly 
rounded in fi'ont, obliquely behind ; superior margin highest 
at the posterior third, thence sloping almost in a right line 
and with a very gentle declivity forwards, very steeply and 
with a slightly concave cm've backwards; inferior margin 
gently sinuated. Seen from abov% compressed.. , tancrinz~ o 
equally and rather suddenly to the extremitms, which arc 
pointed; sides subparallel; width scarcely equalling one- 
third of the length. The hinge-margin of the left valve is 
suddenly produced towards each extremity into a very con- 
spicuously overlapping curve, the posterior being much 
larger than the anterior Shell-structure as in the ~)recedino" 

• " AP" ~D 

specms. Length ~ inch. 
Hal). Ormesby Broad~ and the river Nene at Pctcrborough. 

One specimen only fi'om each locality. From the com- 
pressed outline and very pronounced characters of the shell, 
we suppose this to be probably the male. The limbs are not 
sufficiently preserved to indicate the sexmal character through 
the she, ll. 

Candona ttyalina, nov. sp. (P1. IX. figs. 5-8, and 
P1. V. figs. 4-110 

Carapace of the female, as seen from the side, reniform, highest 
near the middle; height scarcely equMling half the length; 
extremities rounded, the posterior obtusely ; superior margin 
well arched, but behind the posterior third distinctly hol- 
lowed out and steeply sloping; inferior distinctly sinuated 
in the middle. Seen from above, ovate, widest in the mid- 
dle, with acutely and equally pointed extremities; width 
equal to one-third of the length. Hinge-margin as in C. 
diaI~ltana ; the curved projections, however, scarcely so pro- 
minent, more so in the male than the female. Shell of the 
male more compressed; seen from the side, the inferior 
margin more deeply sinuated; superior margin excessively 
elevated and gibbous in the middle, behind which it sud- 
denly dips and slopes steeply backwards with a marked 
concave curve. Shell-structure as in the two preceding 
species. Superior antennm sparingly setose, last two joints 
of nearly equal length, about twice as long as broad~ the 
rest shorter and thicker ; inferior antennm destitute of any 
proper setose brush, the place of which is occupied in the 
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male by three sh()rt set~e with much thickened bases. Man- 
dibles nnrrow "rod weak, but m'med with long teeth (fig. 6); 
branchial appendage f~)rmed of one long ciliated set~ and 
one much sl~orter and lancet-shaped; second pair of jaws 
in the female bearing as usual a simple or indistinctly 
jointed conical pulp (fig. 7)~ in the male a very large 
abruptly curved hook-shaped appendage; no branchial 
plate. ~fucus-glands (testes ?) of the male very small and 
abnormal in struetur% consisting apparently of a thickened 
cylinder~ which is beset with marginal and transverse rows 
of obscurely radiated tubular or filamentous structure (fig. 
10). Copulative organs of exceedingly complex structure, 
composed chiefly of a large oblong lamina, from which 
springs a strong hook-shaped process; attached to these 
are also several other tortuous and spinous or hook-like 
appendages (fig. 11). Postabdominal rami (fig. 9) well 
developed ; two long and nearly equal terminal elaws~ and 
one minute seta ; also from the border of the ranms~ a little 
below the middl% one long slender seta. Length of female 
@ inch, of male ~ inch. 

Hub. Site of Whittlesea Mere; Wroxham~ Barton~ and Ormes- 
by Broads. 
This and the preceding speeies~ C. dlajohana, have in com- 

mon two very remarkable characters--the abruptly curved 
hinge-margin of the left valv% and the gibbous dorsal margin 
with its hollowed-out posterior termination. Some species 
described and figured by Fischer ('~ Ueber das Genus Cyprls") 
very closely approach them ; but none, so far as we can judg% 
are identically the same : those most nearly allied are Cy2)ris 
~'i~,~daris, 2~elhtciJa, SIb@rmis, and comTressa. The small 
number of our specimens and the imperfect preservation of their 
animM structure have prevented our ascertaining as accurately 
as might be wished many points of their minute anatomy; 
and though we think it likely that this group might with 
propriety form the basis of a new genus~ for the present we 
re[er them to Candona~ to which they exhibit the closest 
resemblance. 

Genus )/[ETACYPRIS, nov. gen. 
Shell moderately strong and thick. Seen from the sid% the 

outline is subrtmmboidal, rounded in front, and obscurely 
angular behind ; the posterior portion of the hinge-margins 
produced angularly. Seen from above, heart-shaped, ex- 
cessively tumid~ widest behind the middle : ventral surface 
deeply impressed alonz the central and posterior portions of 
the median line. Hin~gement formed on the right valve by 

2* 
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a laminated angular projection anteriorly (fig'. 7 c), poste- 
riorly by a strong rectangularly produced flange (fig. 7 d~ 
fig. 5 d, and fig. 9 d)~ fi'om which projects a single sharply 
eat tooth~ the flange itself being continued round the poste- 
rior margin of the valve (fig. 9 e) ; on the left valve by a 
deep suleus behind, and a shallower one in front (fig. 6f~g). 
Except in front and at the supero-posteal angle~ the margins 
of the valves are ineurved eonsiderably~ so that the actual 
contact-margins embrace a much smaller area than that of 
the entire shell; the right valve is larger than the left. 
Animal unknown. 

~letacypris cordata, nov. sp. (P1. VI. figs. 1-9.) 
Carapace excessively tumid and depressed: seeu from the 

sid% subovate or subrhomboidal, highest in the middle; 
height equal to more than half the length : anterior extre- 
mity well rounded~ posterior obscurely angular: superior 
margin gently arched, produced at its posterior extremity 
into an angular proeess~ corresponding in position to the 

osterior hinge-joint; inferior margin distinctly convex. 
P , • • ~ • 

curving . . . . . .  upwards behmd~ m front rather deepyl and. abru tly 
smuated at its junction with the anterior margin. ~2en 
from ahoy% the outline is heart-shaped~ pointed in front; 
posterior extremity broadly rounded and indented at the 
j'unction, of the two valves; greatest width situated behind 
the mlddl% much greater than the height~ and equal to 
about five-sixths of the length; the lateral margins are 
boldly cm'ved and somewhat sinuous in the anterior part of 
their course; end view subreniform~ depressed; sides ex- 
cessively convex i superior margin arched and slightly in- 
dented in the middl% inferior deeply sinuated in the middl% 
whet% however~ it is encroached on by the downwardly 
produced anterior margin. Surface of the valves closely 
set with small rounded impressions~ which are arranged in 
longitudinal rows~ running on the ventral surface into inter- 
rupted furrows ; ventral surface deeply and broadly suleate 
along the greater part of the median line. Colom" brownish 
yellow. Length ~o- inch. 

Hab. Rivers Nen% Cam, and Seheldt~ Wroxham and Barton 
Broads, and Breydon Water. Scarce in all these localities. 
We much regret that we have been unable to find a trace of 

the animal structure of this remarkable species, all our speci- 
mens being merely empty shells~ the abnormal external cha- 
racters of which leave no doubt as to the propriety of establish- 
ing for it a new genus ; but it is not so clear whether it ought 
to be placed amongst the Cyprid~e or the Cytheridm. 
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Genus CYTItERE, Mtfller. 
~t/~ere fidlcu[a, nov. sp. 

Carapace, as seen from the side, trapezoidal ; height equal to 
not much more than one-thlrd of the length; extremities 
narrowly rounded below, above the middle sloping steeply 
upwards to the short and straight superior margin~ which 
they join at an obtuse angle ; inferior margin almost straight~ 
but slightly protruded in front of the middlo by a rounded 
tubercular eminence. Seen from ahoy% elongated~ sub- 
hexagonal, with parallel sides and obtuse or subtruncate 
extremities ; the two anterior angles well marked, the pos- 
terior rounded off; width equal to the height; seen from 
below, the ventral surface exhibits at its anterior angles two 
prominent rounded eminences, behind which it becomes 
slightly constricted, again swelling out into a convex mar- 
gin behind the middle; the outline on this aspect is thus 
remarkably fiddle-shaped. End view triangula U apex 
rounded off, basal angles prominent and acut% sides convex, 
base concave. Shell marked with irregular and sinuous 
longitudinal rug~e, which on the concave ventral surface are 
especially conspicuous. Length ~-  inch. 

Hab. Estuaries of the rivers Thames~ Scheldt~ and Meuse; 
very rare in all these localities. One specimen has also 
occurred in a dredging from the north of Scotland. 

Genus CYTHERIDEA~ Bosque t .  

Cytlter~dea torosa (Jones). (P]. VIII.  figs. 6, 7.) 
A peculiar form of this species, which occurs commonly 

throughout Norfolk and Suffolk, but has not yet been found 
in the recent state elsewher% requires a few words of notice. 
It agrees closely with the typical fossil specimens described 
by Professor Rupert Jones~ and differs from the common recent 
form only in the prcsenc% on the sides of the valves~ of se- 
verM large ronnded eminences or tubercles~ which are variable 
as to number and position; but the appearance of a well- 
marked example may be understood from our figures. The 
single infero-posteal spine is perhaps less frequently present 
than in the smooth form. Both the smooth and torose forms 
occur abundantly in many localities, and sometimes in com- 
pany, and both exhibit their peculiar characters in very early 
stages of growth ; but there are many grades between perfectly 
smooth specimens and the strongly marked valves represented 
in our plate*. We find the smoott~ form (C. littoralfs, Brady)~ 

* I t~ke this opportunity of withdrawing an opinion recently expressed 
by me as to the synonymy of the present species~ in a paper on the 
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which we propose to call vat. teres~ commonly in the river- 
outlets and sMt-marshes of Northnmberland and Durham~ in 
the rivers Ouse (Yorkshire and Norfolk), Deben, Stou U Cam, 
Bure, Thames~ Seheldt, and Meuse, in all theb roads visited 
by us except Wroxham, in Lake Lothing and Breydon Water~ 
and in the dykes about Whittlesea. The typical torose folzn 
we have not found at M1 north of Norfolk; but it occurs in all 
the broads known to us~ except Barton, in Lake Lothing and 
Breyclon Water, and in the river Bare : it thus appears to be 
peculiar to the East-Anglian district. I t  is worthy of note that 
~his species has not occurred to us at all in Scotland, except in one 
gathering from the Clyde near Dnmbarton Castle (vat. seres), 
though that it is not a strictly southern species is shown by 
its occurrence abundantly, according to Cx. O. Sars, in Chris- 
tianiafiord. I t  is remarkable also the b though occurring 
abundantly in the dykes on the site of Whittlesea Mer% it 
was not found in the closely adjacent river Nene. 

Cytlzeridea incequalis, nov. sp. (P1. IX.  figs. 1-4.) 
Carapace, as seen from the sid% subtriangular ; greatest height 

situated in the middl% and equal to two-thirds of the length 
anterior extremity broadly rounded, posterior broad, scarcely 
rounded : superior margin excessively arehed~ highest in the 
middl% sloping with a gentle curve towards the front~ more 
steeply behind, where it is obscurely angulated. Seen from 
above, lozenge-shaped; greatest width in the middle, equal 
to half the length ; extremities obtusely pointed ; end view 
subtriangular~ twisted. Right valve very much smaller than 
the left~ its superior and posterior margins obtusely angu- 
latcd in the middle; anterior margin fringed with a row of 
eight long and sharp spines directed forwards and down- 
wards ; posterior margin having at the lower angle one long 
and four smaller rudimentary spines : left valve devoid of 
spinous armatur% and overlapping the right throughout its 
entire circumference. Surface of the shell polished~ obscurely 

"Crustacean Fauna of the SMt-Marshes of Northumberiand and Durham" 
(see Natural-History Transactions of Northumberland and Durham, vol.iii. 
p.125). Not having at that time seen any recenttorose carapaces, I wasled to 
refer the imperfect specimens in Prof. Rupert Jones's collection to a closely 
allied species, C. lacustris (G. O. Sets), to which it is indeed probable that 
one or two of Prof. Jones's examples may be referred; but his figures 
given in the MonogTaph of the Tertiary Entomostraca clearly represent 
the form now under eousideretion. I therefore withdraw the specific 
name littoralis, and revert to the nomenclature adopted in my 'Mouograph 
of the Recent British Ostraeoda,' considering the form there called Cy- 
theridea torosa, and afterwards ~iftoralis, as e variety (teres) of that orig,- 
nelly described by Prof. Rupert Jones.--G. S. B. 
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waved, impressed with distant rounded punctures : lips of 
the valves much thickened and rounded, those of the 
ventral sm'face somewhat depressed. AnimM unknown. 
Length ~-~-' inch. 

Hab. Dredged in the river Cam at Ely. One specimen only 
taken. 
We have already mentioned that several Ostracoda and 

some fragments of other animals (EcMnus-spines and shells of 
Balanu, s) were met with in our drcdgings from the river Cam. 
The fragments of EcMnils and Baho~us must be regarded as 
fossil, and may have been derived either fl'om some posttertiary 
deposit or from the Oault. It becomes difficult under these 
circmnstances, where the animal itself is absent, to decide 
which of the Ostracoda are recent and which ibssil specimens ; 
but that fl'om which our present description is taken is alto- 
gether so unlike a ibssilized shell, being semitransparent, 
hio.hl olished and in almost effect condition as reo'ards the 
p "eservation of its spines and surface-markings~, that we can 
scarcely doubt its recentness. If  it be really s% it constitutes 
a most interesting addition to the fauna, not only by reason of 
its peculiar configuration, but of its occurrence in fresh water. 
The only known recent species at all nearly resembling it is 
C. Sorbyana, Jones (dentata, Sars), Mfieh exhibits the same dif- 
ferences in the form of theright and left valves,but differs greatly 
in general form. Some of the fossil specimens obtained in the 
river Cam belong to strongly spined and probably deep-sea 
species. But associated with them occurred examples of se- 
veral species usually found at the present day living in estua- 
ries or in littoral marine situations : these we regard as being 
of recent origin~ they are as follows: Po~tocypr(s ts(go- 
nella (?), Cythere castanea, C. villosa, G ~. laticarlna (?), @t~e- 
r,gdea torosa~ var. teres~ Loxoconeha ellifitica ~ L. tamarindus. 

Genus LOX0C0~CJ~A~ G. O. Sars. 

Loxoco~chapus{lla~ nov. sp. (P1. VIII. i~gs. 1-3.) 
Carapac% as seen from the side, subrhomboidal, nearly equal 

in height throughout ; height equal to half the length ; ex- 
tremities obliquely rounded; superior and inferior margins 
straight. Seen from abov% the outline is regularly ovate, 
widest in the middle, extremities nearly equally acuminat% 
width considerably less than the height. Shell delicate and 
fi'agile, faintly rugos% and marked also with a few scattered 
hMrs and papillm. Length ~-o- inch. 

Hab. Montrose Basin, Firth of Forth; rivers Wansbeek, 
Blytl b Deben, Ouse (Norfolk), and Seheldt. Scarce in all 
these places. 
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Its small size and peculiar shell-structure distinguish it 
readily from L.  elliptlca and taraarindus, with which alone it 
could be confounded. 

Loxoconcltafi'agi[is, G. O. Sars. (P1. X. fig. 30 
Zoxoconchafragilis~ G. O. Sars~ Oversigt af Norges marine Ostracoder~p.65. 
Shell of the female, seen from the side, subrhomboidal; greatest 

height situated in front of the middle, greater than half the 
length ; anterior extremity rounded, posterior produced be- 
low into a short obliquely truncated process ; superior mar- 
gin moderately arched over the eyes, thence sloping back- 
wards; inferior sinuated in the middle, convex behind. 
Seen from above, compressed; greatest width situated in 
front of the middle, and much less than the height ; poste- 
rior extremity slender and produced. Shell of the male 
narrower; length equal to twice the height ; superior margin 
nearly straight and horizontal ; posterior extremity obtusely 
rounded below. Valves excessively thin and fragile, almost 
transparent, ornamented sparingly with very small tubercles 
and but slightly hairy. Antennae very slender; second 
joint of the superior short~ much shorter than the united 
lengths of the two following, and shortly pilose on the an- 
terior margin, last three joints much elongated and nearly 
equal; third joint of inferior antennfe very narrow, its an- 
terior margin smooth, without any setm. Feet very slender~ 
second joint of the last pair about equal to the conjoined 
length of the two following. Copulative organs of the male 
obtusely produced in front. Eyes confluent. Length of 
female ~ inch. 

I-lab. Montrose Basin and Budle Bay. 
The few specimens of this species which have occurred to 

us consist only of separated valves, from one of which ore" 
figure was drawn*. The description given above is taken from 
G. O. Sars. 

Genus CYTHERURA, G. O. Sars. 

C~ltherurajoro])in~ua~ nov. sp. (PI. X. figs. 1, 2.) 
Carapace, as seen from the side~ subrhombeidal, approaching" 

C. slmilis in shape ; greatest height situated in the middle, 
and equal to about half the length ; anterior extremity weI1 
and evenly rounded, posterior produced in the middle into 
an obtuse subtruneate process: superior margin evenly 
arched~ inferior straight or very slightly sinuated. Seen 
from ahoy% compressed ovate, slender and acuminate in 
front~ broadly mucronate behind; greatest width behind 
* Since this was written we have found perfect examples in a Scottish 

dredging. 
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the middl% and very much less than the height. Animal 
mfl~nown. Length ~r  inch. 

HaS. Thames estnary. 

($}cnus I~OLYCtIELES~ nOV. gem 
Shell fi'agile, structureless. Carapace oblong~ higher behind 

than in front; lucid spots ten to twelv% linear-oblong or 
wedge-shaped~ arranged in a subradiate manner in front of 
the centre of the valve. Seen from the side, compressed, 
o:~]ong~ subovate: seen from ahoy% ovat% acuminate in 
front~ obtusely rounded behind. Valves unequal, the right 
much larger than the left. Limbs of the animal very short 
and stout, strongly armed with short curved claws and 
bristles; superior antennae six-~ inferior four-jointed, and 
be,~ring strong terminal claws; mandible simpl% weak 
(having no palp ?)~ armed at the extremity with four or five 
small slender teeth; first maxilla composed of a broad~ 
squarish basal portion~ from the distal border of which 
spring eight long and strong curved set,e, and from its an- 
terior extremity a long biartieulate digit~ which terminates 
in four curved claws, two of which are long, and two short; 
second maxilla consisting of four digits, the anterior larger 
and stouter than the rest~ biartieulate, and terminating in 
four slender daws, the other three single-jointed~ small and 
slender, each terminating in two long set~e ; at the base a 
large branchial plate surrounded by about thirty plumose 
processes. First pair of legs small, almost rudimentary, 
four-jointed, second and third five-jointed, the third much 
the longes L its last joint armed with two strong curved 
claws and one shorter seta; the longer of the two claws 
twice the length of the shorter. Abdomen ending in a 
short conical process. Copulative organs of the male of 
complex structure, the basal portion (on each side) consist- 
ing of a subrhomboidal acuminate lamina~ the apical portion 
of an irregularly shaped plate produced laterally into an 
aliform process~ and on the distal margin into a short, 
strong hook. Female probably viviparous. 

Polycheles Stevensoni~ nov. sp. (P1. VII.  figs. 1-7, 
and P1. X. figs. 4-14.) 

Carapace of the female, as seen from the si'd% oblong, depressed 
in front~ height equal to more than one-third of the length ; 
extremities obliquely rounded, anterior narrowed, posterior 
broad and obtuse: superior margin nearly straight, curving 
dowmvards in flont of the middle ; inferior slightly sinuated 
in the middle. Seen from ahoy% ovate-acuminate, widest 
near the posterior extremity, greatest width about equal to 
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the height ; posterior margin indented in the middle at the 
junction of the two valves : end view nearly circular. Shell 
of the male somewhat more compressed~ when seen from 
ahoy% having the greatest width near the middle. The 
right valve much overlaps the lef b especially in the middle 
of the ventral margin. Superior antennm excessively short 
and stout~ the joints much broader than long~ except tile 
last two and the firs b whose breadth and length are nearly 
equal ; all the iolnts except the first armed with very strong 
curved setm~ t}~e longer of which are nearly equal in length 
to the last five joints of tile antennee~ the shorter equal to 
tile last two joints. Inferior antennm also very short and 
stout; terminal claws nearly straight~ with upturned extre- 
mities ; last joint very shor b with two ston b eqnal~ apical 
spines ; penultimate with three apical spines of equal length 
and one short set% antepenultimate with one long and one 
rather shorter seta; basal,joint thieker~ having two slender 
setm rising from independent bases. Joints of the second 
and third feet gradually decreasing in length from the first 
to the last ; the longer of the two terminal claws equal in 
length to the three preceding joints ; second and third joints 
armed on the posterior margins with several short sharp 
setm or prickles. The shell is pellucid or milk-whir% often 
slightly granular in appearane% and showing through it 
the limbs of the animal, as welt as the ova and fully deve- 
loped young. The infero-posteal angle of the shell is beset 
with a dense tuft of microscopic beaded hairs (fig. 14). 
Length ~ inch. 

Hab. Whittlesea Dyk% and on the site of Whittlesea ~Iere ; 
the rivers Nen% Cam~ Ous% Deben~ and Seheldt; Lake 
Lothing and Breydon Water~ and the broads of Wrox- 
ham~ Barton~ Horsey~ IIiekling~ Somerton~ Ormesby, and 
Oulton. 
Amost extensively distributed and abundant species through- 

out the East-Anglian distriet~ the only gathering in which we 
failed to find it being that from the river Bur% which it may 
be said was made nnder very nnfavourable circumstances. 
Except in the river Seheldt~ 1>. Stevensoni has not yet been 
found outside of this distrie b where its great abundance in 
many situations renders its apparently restricted habitat the 
more striking. This speeies~ with Goniocjtpris qnitra and 
Metac~/pr,'s cordata~ may be looked upon as the salient feature 
of the peculiar Fen fauna. We have much pleasure in 
dedicating it to Henry Stevenson~ Esq.~ the accomplished 
author of the ~ Birds of Norfolk,' to whose kind interest in the 
objects of our visit to the district we are indebted for much of 
our success. 
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