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SEA AND INLAND FISHERIIS, 1905.

REPORT OF THE SCIENTIFIC ADVISER.

To 1B CHIEF INSPECTOR ©OF I'ISHERIES.
SIr

I have the honour to submit my report of the scientific work
of the Fisheries Branch of the Departiment for the year 1905.

SEA FISHERIES.

International Inwestigations.—The ofiicial adhesion of Ire-
land to the International Scheme of Sea Fisheries Research
has somewhat added to the duties of the scientific staff of the
Branch, but since the programme of this scheme is not essen-
tially different from that which had alveady commended jtself
as conducive to our purely national requirements. the increase
ol work is chiefly of a clerical nature, involved by correspon-
denee and the franseription of records for communication to
t]u? Central Bureau, and since the activities of the scientific
officers h_:lve_never been limited to official hours the public
service of this country has not, by our participation in inter-
national work, been deprived of any time to which it possessed
an official claim.

Per contra, M return for communication of hydrographic
data collected primarily in our own interests. we have been
able to devolve upon our Danish colleacues the laborious task
of studying the life-history of the freshiwater eel, a fish which
is shown by your Report to be of very considerable value to this
country. While we contribute such observations as the Helga
is able to make, having regard to the limitation of area and
time imposcd by her constant administrative duties, the Danish
cruiser extends the field of observation westward of our sea-
ward limit and southward to the Bay of Biscay, and it has
pecome apparent that the rivers of all North Kurope are
stocked by elvers hatehed in the deep water to the sonth-west
of this country. —Apart from the fact that the relatively huge
and most conspicnous larvae cannot be found elsewhere in the
North-East Atlantic ov its inlets, I understand that the dates
of arrival of elvers, and their relative size, in the rivers of
North Lurope absolutely confirm the statement of their com-
mon origin, but while this is established there is as yet no
evidence to sbow that pavent eels from, for instance, the Gulf
of Bothnia ever reach the district in which their sexual pro-
ducts might be of value, and 1t may be that our rivers, easily
accessible to the favourable breeding grounds, contribute not
alone to their own productivity but very largely to that of the
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fresh waters of North Europe generally. If this be so we are
in effect trustees of a fishery which extends vastly beyond the
limits of this country.

In this connection it may be permissible to advert briefly to
the measures taken in other eountries to utilise what may be
termed the waste products of the generative activities of the
eel.  Elvers, as everyone knows, will ascend any kind of
stream or drip of fresh water, or even wriggle across wet
grass, and great numbers pass into the mervest drains and bog-
holes where it is certain that hardly any of them can find
sufficient snstenance to permit of maturation. In such situa-
tions it is probable that they are for human purposes either
absolutely wasted or cven deleterious. In the smallest trickles
thev serve at most to nourish herons, while in smuall streams
capable of holding trout they get much of their living, in
season, from trout spawn or fry. No eels of reputable size
are ever found in such streams, and probably nonc descend to
contribute to the general upkeep of the species.

In the present state of our fishery laws it is impossible to
make any use of such wasted elvers, since the capture, pur-
chase or sale of the fry of cels is most clearly prohibited ; and
such prohibition, where observed, is no doubt most salutary
in river systems which are capable of bringing ecls to maturity.
In Sweden the inutility of elvers in small streams appears to be
recognised, and 1t is customary to trap them in such situations
and sell them to persons interested in the ocl fisheries of large
rivers or lakes. The little creatures seem to travel well in wet
moss.

It is matter of doubt whether any of our large river systems,
situate immediate to the source of supply of elvers, are rcally
in need of artificial stocking, and whether, since all of them are
valuable in one part or another for production of salmonidae,
it is advisable to take any measures to increase their stock of
eels ; though there is nothing to indicate that in such rivers
as the Shannon and Bann the eels have ever succeesled in in-
juriously affecting the yield of salmon.

It is perhaps more material to consider whether our present
code permits us to take legitimate advantage of the run of
mature cels. Eel fisheries are in fact confined to a few places,
though all or nearly all of our larger river systecms are known
to produce at least a fair supply. Since the owncers of some
of the most valuable salmon fisheries appear to experience no
pecuniary disadvantage in the concomitant working of eel-
weirs, it is probable that the latter are not in themselves inimi-
cal to the proper care of salmon, and it would seem that the
limited exploitation of ccl-fishing is Jargely due to doubt as to
the legality of erecting an eel-weir. Situate, as they are, so
near to the immediate source of supply of elvers, it does not
seem Jikely that an enhancement of ecl-fishing, by its proge-
cution in rivers not now exploited for this purpose, would iy-
juriously affect any existing eel fishery.

International Fisheries Statistics.—A most important part
of the work of the International Council is the co-ordination
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of the statistics collected by the several Fisheries Aunthorities
of the North luropean States, and thewr presentation in uni-'
form system. This is of especial importance to us because
so much of the fishing arca which is nearer to the coast of
Ireland than to that of any other country, is at present worked
by vessels which do not land their catches in our ports. In
fiet the necessarily limited surveying operations of the Helga
and the courtesy of the owners of the few Irish deep-sea
trawlers allord our only available means of knowing anything
about the resources of the apparently rich grounds which fringe
our south-western littoral. There are, moreover, a number
of grounds off the cast and north coasts of this country which
cannot be defined as being fished exclusively by boats belong-
ing to any one of ithe Three Kingdoms, and it is obvious that
statistics which deal only with the fortunes of the fishermen of
onc or other country may present a false impression of the
whole fish supply of the area in question.

It has been my duty, as the Irish representative at the meet-
ings of the International Council, to arrange with the British
delegates such delimitation of the area worked in common by
British and Irish boats as may permit of a natural rather than
a purely national definition.

In the statistics issued from this office the coast is divided
roughly as follows :—North, from Ardara in County Done-
gal to Garron Head in Co. Antrim ; east, from Garron Head to
the south-east point of Treland in Co. Wexford; south, from
the point last mentioned to a line drawn down the centre of
the Kenmare River; west, the remaining area.

Th_e northern and castern of these divisions are naturally
associated with British aveas of which the limits which concern
us are vespectively the Mull of Cantyre and the south-west
point of Wales; but the boundary between the south and west
coasts used 1n our own statistics is not applicable to statistics
embracing the operations of both English and Irish vessels,
since Linglish steam-trawlers arc much occupied in deep-sea
grounds which extend round the south-west cornmer as far
north as Loop Head. As it happens, this headland is also a
natural boundary for the operations of our own drifters, and
has accordingly been made the limit between the south and
west coasts In statistics fnrnished to the International Counecil.
Similarly, but with a view rather to the proba-bility of future
fishery development than to existing conditions, the )imit be-
tween the north and west coasts has, for international statis-
tics, been shifted from Ardara to Eagle Island in Co. Mayo
where the precipitous and rocky character of the sea floor
forms an effective natural barrier to the extension of fishing
Ont e N - : o -

erprisc from either direction.
qp,f"ﬁ’lmﬂ-"—'fhe survey of the trawling grounds in the Irish
while i been continued at regular gquarterly intervals, and
“1 1.3 probuble that our experience of the varied duties of
the o ‘.3‘ g‘al Now enables us to allot to this survey the mazimum
of avanable time, our ohservations are still less complete than
could be Wished, and on this account apen to serious criticism
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by the advocates of perfoction. The records are, however, so
consistent that, taken in conjunction with such commercial
statistics as can be localised, they seem to me to aflord an in-
dication of the condifion of the grounds during the period of
examination. Our work commenced in 1901, and I regret to
say that I cannot find any evidence that the Irish Sea trawl
fishery has improved since that date, nor am I in a position to
believe that it has not deteriorated. '

: The popular explanation of decrease in the return of any
sort of sca-fishery 1s steam-trawling, and it is possible, but not
on any evidence provable, that the balance of supply, once up-
set by any form of human interference, may be incapable of
natural readjustment when such interference is withdrawn.
No doubt, before the Fishery Authority acquired any means
of enforcing the Jaw, the arcas off the eastern coast which were
supposed to be exempted from the operations of steam trawlers
were fished by those vessels practically whenever they appeared
to be worth fishing. Our observations, however, commence
at the same time as the efficient protection of the areas closed
to steam-trawling, and within a few months after the com-
missioning of the Helga poaching by steam-trawlers was, in so
far as concerns the east coast, reduced to a negligible quanitity.
Yet, if I rightly interpret the data Dbefore me, the figh
supply has deteriorated, and, if one may accept the statements
of the long-shore class of fishermen whose somewhat sporadic
activities yield no return tangible in statistics, the deprecia-
tion is by no means confined to trawling, nor perhaps to thoge
kinds of fish which the present state ol our information Jeads
us to suppose to be possibly assailable at some stage of their
existence by any sort of trawl.

When no question arises of the prevention of interference
by trawling with some seasonal method of fishing w]nqh can-
noft be proﬁtably pursued in the presence of trawlers, it is, T
believe, generally considered that the legitimate use of the
power of prohibiting trawling is coufined to grounds which are
the nurseries of fishes valuable when adult to all kinds of
fishery. It is obvious that in the case of fishes which pass
through all the stages of their existence on the same groungd,
protection in the form of prohibiting one particular kind of
fishing is hardly feasible, for, apart from considerations of yy.
due.interference with competition, it happens that these sorts
of fish inhabit offshore grounds that can in no wise be sufy.
ciently policed. Tn effect all of the Trish Sea that can be yey.
sonably protected from the depredations of steam-frawlers hag
been effectively closed to them during the period covered |y
our observations, and, as far as I can ascertain, the strain
the offshore parts of the area has been continuously more 5y
more relaxed by the diversion of steam-trawling activity +q
grounds Temote from the Irish Sca. It is quite possibla that
the conditions of the fishing of our inshore grounds jg bllt"]
reflection of the effect of overfishing in the central parts of th‘p
Irish Sea, and that though this may be, as T think, diminish.
ing rather than increasing, it ig still too much for the naturg]
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recuperation of the supply. If so, a practicable remedy does
not readily suggest itself, as the protection by Dby-law of such
areas as can in this way be protected has alrcady been carried
to a very considerable extent on both sides of the sca.

Platfish. Marking.—I relerred in wy last Report to the
marking of flatfish, chicfly plaice, which had been commenced
on our side of the water by the Helga and on the English side
by the authorities of the ILancashire and Western Sea Fish-
cries Joint Committee. Messrs. Farran and IKemp have
marked some 1,400 plaice, of which a large number have been
recaptured, and the operations of our English colleagues have
heen conducted on a considerable scale. Perhaps the most re-
markable result is found in the absence of any indication of
frequent migration across the sea or to the central parts there-
of, or indeed of any constant extensive wandering of the fish.
Tt may be suggested that we get few returns from the cenfral
parts because these are chiefly worked by steam-trawlers who
may entertain a .pardonable suspicion of the ultimate use to
which the data of rccaptured fish may be put; but we receive
in fact so many returns from the coastal area that any con-
siderable concealment of captures on oflshore grounds seems
improbable.. The work has not vet been c§ntinued for a
period sufficient to justify more than a passing mention of
apparent result, or to permit of an attempt to extract from the
takles any valid information as to the intensity of fishing.

Mackercl and Herring Fisheries.—Our scheme of research
in conncction with these fisheries consists chiefly in the tabu-
lation of 1'!3cm'ds of temperature, salinity and plankton taken
at regular intervals at a series of stations along the coast. The
results are communicated to the International Bureau and are
published quarterly in the Bulletin des Courses périodiques.
When a sufficient series is available we shall attempt to de-
monstrate the relationship between the conditions of water as
shown by these records and the fluctuations of the fisheries
indicated by statistics, which in regard to all the principal
centres of the mackerel and herring fisheries appear to be
reasonably exact. Already we have indications of such incon-
stancy in annual water conditions as would seem to offer
ample explanation for corresponding variation in fish-supply
but T do not think we are v N

vet In o position to attempt fore-
casts. The defects of our physical observations are thepir lirlrig-

ted range, and, in the case of most observine i infre-
guency of record. but to some extent lfdﬁnfhzzitﬁibg f‘ile'e
remedied by observations made by the officers of ocean-“Oin
ships for the hydrographic department of the Internat?ionagl
Burcan. In <ealing with the fish statisties T anticipate that
the prineipal diffienlty will be fonnd in making allowance for
suspension of fishing during periods when thebprice falls low.
Obviously the price in some sense reflects the supply, but
locally it may be dependent on extra-local conditions (;r on
mare or less artificial cireumstances.

The examination of mackerel is now restricted to small
samples probably suflicient, in view of extensive examination
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In previous years, to apprise us of any noteworthy departure
from t-hq normal seasonal habit of the fish.

Examination of herring is made for us on a considerable
scale by the Ulster Fisheries and Biological Association, and is
now directed chiefly to the skeletal characters of the fish,
with a view to the possible cxistence of local races. As yet,
the result appears to e of a negative character in so far as
concerns the different parts of the Irish littoral, but the evi-
dence deduced from size and condition is of some interest in
view of the alleged migrations of shoals.

Oyster Fisheries.—In one sensc the Irish oyster industry
appears to be in 2 satisfactory condifion, in that, taking one
district with another, the demand seems to be greater than tho
supply ; but in reality such a state of things is dangerous, for
if the demand cannot be satisfied in one quarter it passes to
another, and this country, if found unreliable in supply, runs
some risk of neglect. Our great difficulty, as I have men-
tioned in previous reports, is found in the practieal extinction,
before the Fishery Authority had any means of enforcing its
regulations, of many of ithe natural beds which produced
oysters of good table quality. Ifor some reason the public bed
in 'Tralee Bay escaped the common fate, and under the super-
vision of the Department’s baihfl has now been brought to o
satisfactory condition, and is mcreasing in productive area.
From unsorted dredgings forwarded to ¢he office it is evident
that there was a good fall of spat in 1904 and 1905, and as the
great increment in price has now convinced the local dredgers
of the impolicy of evading the regulations as to size limit, the
bed seems to have every prospect of future prosperity. It has,
however, an advantage which is not general, in that the
dredgers are comparatively few and are not infrequently
diverted, during the open season, to lightering and other
pursuits more profitable than dredging. The hay, moreover,
is rather exposed, and the weather adds a good many days to
the close season. .

I referred in my last Report to the Inquiry held at Claren-
bridge in February, 1905, and to the measures taken by
alteration of the previous by-laws to secure thq p:_'otectlon of
the public bed at that place. While the size lJimit has been
reduced from 3 to 2% inches, the Department has taken power
to closc defined areas for the purpose of re-stocking ; butin view
of the urgency of the case, pending the usual delay in confir-
mation of by-laws, I was directed to take steps to re-stock the
hed by 2 methad which would not necessitate closing any part
of it.” Such a mecthod was found in the Jaying down of seed
oysters so small that they wounld not reach the size-limit by
Deeember (the open scason) of 1905, though some would spat
in that season, while all survivors wounld be of generatively
mature size in the spatting scason of 1906.

The summer of 1905 was so exceptionally favourable that
my computation of the probable growth of the seed was con-
siderably exceeded by the result, as many of the oysters, easily
recognisable by the mark of the tile, came very near to the
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legal size, though not thick enough to contain a good fish.
Great interest was taken in this matter by the local dredgers,
and the new regulations appear to have been most faithfully
observed. To some extent this may have been due to the con-
filence inspired in the bailifis of the Clarenbridge Committee
by the presence of an experienced officer sent down by the
Department.

The yield of the December dredging was, in view of previous
depletion of the bed, naturally rather small, amounting to
some 97,000, but the quality of the oysters was excellent and
the price most satisfactory, the average being about 2s. per
long hundred in advance of that of any previous year.

The cost of our re-stocking operations was inconsiderable,
and while we certainly derived most valuable information as to
the biological result of laying seed oysters on a natural bed, I
think I may say that our action has had a still more desirable
result in dispelling the suspicion with which any sort of inter-
ference by the central authority was locally regarded.

The fall of spat in 1905 seems to have been much above the
average, but not sufficient, in my estimation, for the complete
receuperation of 2 bed so depleted by previous adverse eircum-
stances, natural and artificial. Tt was accordingly decided to
repeat the re-stocking operation in the spring of 1906, and at
the suggestion of the local dredgers T caused most of the stock
to he laid on the ounter part of the ground, which was reported
to be very thinly populated. Tn 1905, as already reported
seme 135,000 seed were lakl—eighteen months’ Brittan}:
oysters from ecaisses. In 1906 we laid 110,000 of the same
origin and age _lJut from ground layings. These are supposed
by French cultivators to be superior to the caisse oysters, and
certainly appear to be of better quality, probably because the
spat placed m caisses is crowded beyond the possibility of
adequate nourishment for all. Samples of both kinds, pur-
chased in 1906, are under observation at Ardfry with a view to
determining whether or no the somewhat higher price of the
ground seed is justified in this distriet by superior growth and
vitality.

_The public beds in Clew Bay, as I have mentioned in pre-
vious Reports, have for some time been in very poor condition
and the possibility of improving them has been the subject of
discussion in this office on many oceasions. Tt is quite clear
that the deterioration is absolutely attributable to over-drede-
ing, and a peculiar feature of the case is that at one time the
culteh seems to have commanded a ready market for the pre-
paration of private beds, with the resuit that the powers of
recuperation of the natural beds may have been seriously pre-
jndiced. The great difficuity in the way of vemedia} mensures
licg in the seattered nature of the productive ground. The
most considerable patch lies in Inislyre Harbour, to the south
of the anchorage, but strips of good ground occur here ang
there in the innumerable channels between the Westport:
owles, and it wonld require & very large force of bailiffs to
prevent the infringement of regulations at one part or another.
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To some extent the prospects of successful restoration have
been improved by action on the part of the local dvedgers, who
have asked the Department to take over the beds and manage
them in such way as may scem best for the public interest.
Though there are difficulties in the way ol acceding to this
request, it may no doubt be taken as an indication that the
dredgers will regard with some confidence whatever steps it
may be possible for us to take.

Yor the present it has been decided to concentrate the work
of restoration on the Inisiyre basin, as that is an arca which
permits of adequate watching at a reasonable cost, and on this
ground we have laid down, in April, 1906, some 140,000
Brittany seed of the same quality as was used in the Claren-
bridge laying of 1905. Mecasures of a morc cxtensive nature
are 1n countemplation.

To my mind the greatest difficulty in the way of preserving
a public oyster fishery or of restoring it to a substantially pro-
fitable condition lies in the very fact of its being pubhic. While
the policing of a bed during the open season is not usually o
matter of great difficulty or expense, its protection during the
close season must to a large extent depend on the regnlar
local dredgers, and in the open season also it is obvious that
the regular fishermen will readily observe regulations (of
which they well nnderstand the theoretical benefits) as long as
themselves are swe of reaping advantage therefrom. But if,
from whatever cause, a public bed improves in supply, it is
subject to immediate invasion by a host of new boats, with the
result that the regular local men perhaps get a smaller indivi-
dual catch than at the time when the bed was less productive.
Under such circumstances the local interest in the observance
of regulations, which is the most potent factor in preservation,
naturaily tends to slacken. The possible yield of a natural
bed is far helow the demands that may be made on it by the
fishing of an unlimited number of boats, and it may be im-
possible to put any of our western beds into really satisfactory
condition unless some means can be found of vesting them in a
Imited number of fishermen who will be certain of a substan-
tial interest in their proper care.

The open sea natural beds of Counties Wicklow and Wex-
ford, owing to the present market conditions affecting the class
of oyster which they produce, are not troubled by over-fishing,
and the favourable summer of 1905 produced a marked im-
provement in the quality of the “* fish,”” and must almost cer-
tainly have induced a good fall of spat, though as to the latfer
I have no actnal evidence,

Qur experviments in oyster-culture at Ard{ry have been con-
tinuned, and the fall of spat in the pond was very fair. The
tiles yielded some 80,000 spat, and the latter was found on
almost every object in the pond on which it could possibly
secure lodgment. Our supply of tiles was quite inadequate,
because T was unwilling to incur the expense of purchasing s
large quantity nntil we should have met with some sort of
success, hut we are now well supplied for future seasons.
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"There was also a good {all of spat on the outer grounds, and
the growth of our re-laid stock was excellent, while the mor-
tality wus small. A detailed report on the results of all our
worle at Avdfry is in preparation.

SCIENTLFIC PAPERS.

The appendix is largely devoted to recording 1 systematic
form the results of our explovation ol the Atlantic waters of
this country. For the most part these, previous to the incep-
tion of the Department’s work, were aguae incognitac, and in
consequence we have to deal with a vast number of organisms,
the presence of which on or near our coast was unsuspected or
at least unrccorded, while many of them are new to buman
observation. Before proceeding to an orderly survey of the
distributional rclationships of these forms as elements of the
whote fauna and to speculations as to their influence upm]_tll_e
present or probable future objects of commercial fisheries 1t 1s
cssential to obtain a knowledge of them individually. Their
treatment, therefore, on o strictly zoological basis is to be re-
garded not as a diversion of the encrgies of fishery officials into
the recalms of what is called pure science, but as a preliminary
to the necessary collation of all the factors which may aflect
the commercial fish supply.

In the course of preparation of an account of the deep-sea
trawling grounds of the west coast, to which I made reference
in my Report for 1904, it has been necessary for Mr. Byrpe
and myself to determine twenty-seven species of fishes which
were previously unknown in the fauna of the British Islands.
These are mentioned in Appendix, No. 1T. One species 1s new
to science, and of the others one has only been recorded pre-
viously from the coast of North America, and another from off
Patagonia. A full report of the yesult of trawling operations
is in hand,

The Crustpceaus are o gronp af which the economical im-
portance, primary or secondary, is readily recognised. In
Appendix, No. TV, Mr, Tattersall gives an account of the
pelagic Amphipodn. of our collections, which include four
species new to science, and twenty-one species new to our
fauna. As preliminary to a genera! account of the Macrara
Mr. Kemp, in Appendix, Nos. T and V. deals with the lal‘gé
pelagic prawns of the genus Acanthephyre and with other
forms not previously known as jnhabitants of our Tegion.

]?rof_essor Hickson has Dbeen l;_ind enough to examine our
gathermgs of corals, and records in Appendix, No. V. the oc-
currence of a species belonging to the precious kind . which,
though itself of no value. suggests the not improbable occur-
rence of commercial corals in the same region. For the pre-
sent 1t mayv scem to matter little to Irish fishermen whether
the geean floor some fifty miles from the coast s paved with
sand or gold. but the tendency of modern fisheries is to pro-
fress seawards, and the presence or absence of precious coral
at sonndings of a few hundred fathoms is not likely to always
remain ypimportant. The gathering which ineluded the coral
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was made in 1901, and it has happened that the felga has
never had the opportunity of further exploring the sume
ground.

To the Ulster Figsheries and Iiological Association are due
the papers contained in Appendix, Nos. II1 and VI. The
first, by Mr. Gough, deals with the Foraminifera of the north-
cast coast. The second is a continuation of Mr. Pearson’s
summary of the records of Copepoda from Irish coasts,

In Appendix, No. VII, the Misses Delap continue their
most valuable records of the pelagic organisms occurring in
Valencia Harbour, which, as a trap for any oceanic creature
drifted to our coast, is an important indicant of the movements
of Atlantic waters. In the same number ol the Appendix
Miss M. J. Delap gives an account of the rearing of two of tho
large jelly-fishes which infest the coast. 1t is only by such
work that we can acquire a knowledge of the probable in-
fluence of these creatures on the world of the sea.

INLAND FISHERITES.

Papers dealing with this subject will be found in No. VIII
of the Appendix. Artificial propagation dnring the season of
1904-1905 was carried out most successfully, the season's
yield of salmon fry being more than a million in excess of that
of any previous year. 1 have thought it vight to again direct
the attention of owners and managers of hatcheries to the
paramount importance of turning out the fry as soon as they
require food, for though there is now no want of carve in the
selection of fry grounds nor in the transport of fry, it is prob-
able that in some cases fry have been kept in hatcheries rather
longer than is advisable, though never, so far as ¥ am aware,
so long as to cansc serious risk. 1In this connection Mr. C.
Green, with the permission of the author and editors, contri-
butes a translation of a paper by Dr. W. Hein in the Allge-
meine Fischerei-Zeitung, in which it is shown by experiment
that the growth of trout fry is greatly affected by variation in
the period after hatching at which they ave first fed. No simi-
lar obscrvations are available in regard to salmon, but the
latter arc so closely allied to_tront that in this matter what
applies to one kind is ccrtainly applicable to the other, with
this difference—that while the artificial feeding of trout fry is
well understood, no general suceess has yet attended experi-
ments in the artificial feeding of salmon fry. Atfempts at
artificial feeding in the hatchery ave therefore not likely to he
an eflective substitute for relensc at the proper time.

Figures showing the very large increase in hatchery opera-
tions since the Department were placed in a position to subh-
sidise private enterprise, are given 1 my detailed report, to-
gether with the total amount of our expenditnre in this respect
up to date. Considering the work accomplished the amount
is trivig]l. and it is so because our sphmne of assistance Jeaves
the managenient in the hands of private owners, who make no
demand upon public funds for their own indispensable services
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of supervision, and are able to procure the necessary labour on
reusonable terms. 1f these private hatcheries were transferred
to the State it would be necessary to pay a quite considcrable
salary to the manager of each, and for all labour in connection
with hatching operations considerations of continuity alone
would e¢ntail an advance on the local rate of wages; and, the
element of locul interest beiug eliminated, central administra-
tive expenses would be vastly inereased by the greater need of
supervision from head-quarters. The gain to the fisheries as
a whole would, I belicve, be nil, since there has never been the
slightest difficulty in inducing owners of hatcheries to carry
out any alteration in their system of management which it
has scemed necessary to advise.

The statisties kindly furnished, for publication in this Re-
port, by the owners of certain salmon fishevics are all indica-
tive of a serious failure of peal in the open season of 1905. I
alluded in my Report for 1904 to the drift-net question on the
north and north-west coasts, in which 1 was unable to find an
explanation of a general shortage, though the inception or
considerable increase of this method of fishing may quite
conceivably, if not certainly, have reduced the takes of the
fisheries of rivers outside of which the nets have been worked.
In 1905 the operations of drift-nets were extended as far as
Galway Bay, but the number which fished southwards of the
usual north-west grounds was not large, and their take, as far
as I can ascertain, was quite insignificant. Whatever be the
cause of the general shortage of peal, it is reasonably certain
that drift-netting cannot be held to blame at present, though
its unrestricted practice may perhaps be considered an undue
tax on a fish-supply which has for many years failed to yield
a satisfactory average, and may, by lessening the interest in
winter protection taken by owners of river fisheries, be ulti-

mately the canse of destruction far greater than that which
itself inflicts.

Though it is as yet impossible, by the tabulation of figures
extending over a reasonably sufficient period, to say what may
be the normal coudition of the waters on our western sea-
board and what may be the apparent relation between their
physical condition and the statistical resnlt of salmon fisheries
16 1s permissible to remark that in 1905 our physical records
indicate the presence of water of a salinity not usual in this
reglon, and it is perhaps noteworthy that vwhile gur peal fishery
was a failure that of the Rhine was decidedly nraductive Tt
will, however, be remembered that our peal season ol ‘.1()04‘
was practically no better, though the watey conditions do ilolt
appear to have been exceptional in that year Unless we
assume the fortunes of the earlier stages of “the salmon to be a
constant, 1t 1s evident that In comparing one scason with
another it is nccessary to take into account the conditions
finviatile and marine, which may have affected the whole life.
:;itor'y of the individuals that come to net or gaff in any one
"y ;E?enn’ti%nd until we acquire some a-dequante mea.ns‘of making

¢ study of the fish I do not see how this is possible
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In certain years it is generally reported that the run of
smolts has been unusually large, but it 1s very difficult to say
to what extent such reports may have been duc to unusually
favourable opportunities of observation. If smolts when
ready for the sca move as Ircely in heavy water as in times
of drought, it is evident that they will be, to human observa-
tion, most numercus under the laiter condition, since floods
screen them from observation and prevent their accumulation
In the head-races of mills, where they usually attract most
attention,

The season of 1905 was exceptional in the general
low state of the rivers while fry were running. In
the case of one rtiver which I had occasion to visib
the water was so low that practically all of it -went
through a mill chiefly worked by a large slow-inoving
turbine with large ports and a fall of a few feet., The turbine
1s screened by fry-guards and a large undershot wheel is pro-
tected by a coarsc grating, which has since been altered in
pattern so as to be removable at short notice. A quantity of
smolts had accumulated above the weir, and in their quest
of means of descent a good many of them got sucked broadside-
on against the fry-guards and so killed. The fish manifested
great reluctance to pass through the grating of the undershot
wheel (where they could take no possible harm) even after
several bars had been knocked out; and the force of water was
not sufficient to carry many of them through, thongh the tur-
bine was stopped for this purposc. Since there was no sign
of a change of weather, it was obvious that the whole ran was
in considerable risk of destruction in detail against the fry-
guards, and having previously had some experiencc of pas-
sing fish through a similar turbine I took the responsibility of
pulling up the fry-guards. The river is tidal below the weir,
and, by surrounding the turbine outfall with such nets as were
procurable, it was possible during Jow water to see what hap-
pened the fry that came through. Of a number of small
shcals which made the passage ab this pertod, when the fall
was at its maximum, not one fish scemed any the worse.

‘IU'he grating of turbines is provided 'forj h_y statute law and
is not susceptible of modification by permission of the Depart-
ment, as in the case of mill-wheels. In my opinion it would
be a matier of the greatest difficulty to decide whether a fur-
bine of given pattern and fall is or 1s not harmful to fry with-
out the most exact experiment in each particular case.

The exceptional drought during the smolt season of 1905
caused attention to be directed to the dangers arising n a
limestone country from ‘‘ swallow-holes.”” So far as concerns
parr, i.c., fry not ready to migrate, risk of destruction by the
drying of parts of the river bed is commor in any dry summer,
and ig, according to my information, a serious matter in the
Clare-Galway river. Usually, however, when smolts are run.
ning, there is at least enough water in rivers to ensure a con-
tinuous passage to the sea. This was not the casc in May of
1905 in the little Dunmoran river, which enters the sea to the
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west of Ballysodare Bay. Swallow-holes exist for some miles
from the mouth, and in the upper part, where the bottom is
gravelly, the riparian tenants staunch thein with more or less
success by heaving in any sotrt of rubbish that comes to hand,
their object being to preserve water, and prevent pitfalls, for
their cattle. In the lower part of the river there is a reach of
more than a hundred yards which was altogether dry when I
visited it. The bottom is rocky, and there are many trans-
verse ledges which would hold water froin seaward passage if
it could not escape by vertical fissures. I did not see any
smolts in any part of the river, but since there were plenty in
the Sligo river at the time, I have no doubt that I was cor-
rectly informed that some had perished by the drying of this
stream, which seems to be of considerable value for spawning
purposes. ‘I'be local people told me that a good fall of rain
would at once carry the river over the dried portion, and as this
portion did not seem of much value except during the passage
of smolts, when it is almost invariably full of water, 1 doubt
if its occasional drying is of sufticient importance to justify any
large expenditure on remedial works, such as gratings to pre-

vent the smolts from reaching the dangerous region when the
stream falls low,

Salmon-marking has been continued on much the same
scale as during the last few years, and some attemp$ bhas been
made at the marking of smolts, but the labels used for this
purpose have not proved satisfactory. \We therefore propose
to experiinent on fish in confinement with a view to finding
some more cllicient means of marking smolts.

I have to express my acknowledgments to my colleagues,
the Assistant Naturalists, and to the Technical Assistant, for
most of the material upon which this Report is based. Mr. C.

Green has preparved the index, and has, as usual, relicved me
of most of the editorial cares.

I have the honour to be,
Sir,
Your obedient servant,
E. W. L. HOLT,
Scientific Adviser.

18th August, 1906.
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Avrexpix, No. I.

THE MARINE FAUNA OF THE COAST OF IRELAND
PART VIL

ON THE OCCURRENCE OF THE GENUS AC4N-
THEPHYRA4 IN DEEP WATER OFF THE WEST
COAST OF IRELAND,

BY

Staxtey W, Kear, BA.

Prares T and L1

Two speeies of deanthephy e ave here vecorded for the first
time from the West Coast of Ireland. One of thew, d. purpured,
is extremely variable and, in the course of my investigations, T
have been led to classify several more recently described forms
as merely synonymous with this widely distributed species. I
have endeavoured, possibly somewhat too fully, to detail my
reasons for this step.

Towards the end of this paper will be found a synonymic list
and also a diagnostic table which may assist in the identification
of the many species of Acanthephyre, and together with these
will he found tables of bathymetric and horizontal distribution.

I have to thank Dr. R, N. Wolfenden for his courtesy in placing
at my disposal the Deeapoda which he collected off the Irish
coast in 1903 ; among this material I found a very fine example
of Acanthephyra debilis,

FamMiLy HOPLOPHORIDAE) Faxon.

Gexus Acanthephyra, A. M-Edw.
1881. Acanthephyre, A. M.-Edw. [12] p. 12
1882, Miersic, Smith, [24] p. 66.
1884, Acenthephyra, Smith, [25] p. 372
1888. Acanthephyra, Sp. Bate. [28] p- 730.
1888. Systellaspis, Sp. Bate. [28] p- 757-
1888. Tropiocaris, Sp. Bate (partim) [28] p. 834,
1888. Hymenodora, Sp. Bate (partiing [28] p. 838,
1895. Acanthephyre, Kaxon. [6] p. 160.
1901. Acanthephyra, Aleock. [3] p- 75.
1905. Acanthephyiu, Stebbing. (29] p. 106.

) Stebbing [29] gives a full account of the synonywy of this family. He
regards Miersiidae 35 the more correct name s although I feel some com-
punction at differing from such a well-known authority en womenclature, [
cannot but think that Hoplophoridaee will be found move convenient. 2t any
rate until more is known of 1{ingsicy's Micrsic.

Fisherics, Ireland, Seci. Invest., 1805, I. [Published October, 1906.]
(3]
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Acanthephyra purpurea, A. M.-Edw.

1881. Acanthephypra purpures, A. M.-Edw. [11] p. 935.

1882. dcanthephyro purpures, A. M.-Edw. [18] p. 37.

1882. Miersio, Agassizi, Smith. [24] p. 67, pl. xi., figs. 5-T;
pl. xii, figs. 1-4.

1883, Aecanthephypre purpurce, A, M-Edw. [14] pl. 33,
fig. 3.

1884. Aca,gh’wphy:u Agassizi, Smith, [24] p. 372, pl. viid
fig. 1.

1886. Acanthephyra Adgassizi, Smith. [27] p. 667, pl. xv,,
figs. 1, 6, 7; pl. xvi, fig. 2.

1888. Adcanthephyra purpures, Sp. Bate. (28] p. 733, pl.
exxiv, fig. 1.

1888. Acomthephyra sica, Sp. Bate. [28] p. 73D, pl. exxv.
fig. 1.

1888. ./lca,'rbzt?wphya'a, acentlatelsonis, Sp. Bate, [28] p. 745,
pl. exxv., fig. 3.

1895. Acanthephyre purpuree, Ortmann. [17] p. 43.

1895. Acantheplyro Agassizi, Faxon. [8] p. 161.

1896. Acanthephyre purpurea, Caullery. [4] p. 875.

1900. Acanthephyro Agassizi, Riggio. [20] p. 20.

1900. Aecantheplyra rectirostris, Rigeio, [20] p. 20.

1903. Acanthephyra rvectirostris, Lo Bianco. [10] p. 186.

1905. Acanthephyre Batei, Stebbing. [29] p. 107, pl. xxiv. 1.

1903. Acamthephyre purpures, Riggro. [21] p. 33, tav, ii.,
figs. 12-15; tav. iii., fig. 1&.

1203, Acanthephyra vectirostiis, Riggio. [21] p. 40, tav. iii.,
figs. 1-17.

1905. dcanthephyro Haeckelt, Thicle. [30] p. 466.

1905. Acanthephyra rectirostris, Thiele.|30] p. 467.

1905, deanthephyre purpurea. Coutiére. [4a] p. 1Y, g 4.

1905. Acantheplyre parve, Couticre. [4a) p. 13, fig- 5.

The capture of twenty-five specimens, in deep water off the
West Coast, of Ireland, has led me to look eclosely into the
claims to specific rank of the mcmbers of that group of the genus
Acanthephyrg comprising purpures A M.-Edw., Agassizi Smith
910, Sp. Bate, weanthifolsonis Sp. Bate, sanguinec Wood-
Mason, Bates, Stebbing, and rectirostris, Riggio.

Through the courtesy of Dr. W. T. Calman I have been
enabled to examine the specimens belonging to this genus, chiefly
from the Challenger collection, contained in the British Museum ;
I_W‘Sh: here, to express my gratitude to him for his unvarying
kindoess and ready help.

The present. spectes was first deseribed by Milne-Edwards in
1881 [11] when he published in a footnote a dingnosis occupying
only four lines; he republisherl this description with the additiop,
of & single senteuce in the following year{13].  In that yeq;.
1882, Smith [24] established a new genus Mwrsia, h.lS type
Species being M. Aguassizi, for three speeimens taken 1n deep
water off the east coast of the United States; he published a long
and careful description with a number of figures.

[ ¢ 1]
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The next year A. Milne-Edwards brought ous his well-known

“ Recueil” [14], which includes a sketeh of the specimen deseribed
in 1881.

In 1884_ [24] Smith published an amended deseription of his
M. Agassizi with more figures. and in 1886 issued a short note
on the speeies, recording its occirrence at the surface [27),

Spence Bate in his (hallenger Report [28) regavds Agassizi
as a synonym of purpures, and refers three small specimens to
this species; be gives a very inaccurate description, and figures
a small specimen with a broken rostriun.,  When after reviewing
a portion of this writer's work one sees the numberless mistakes
and inconsistencies which disfigure it, one cannot but entertain
the gravest suspicion as to the valuc of the other parts of his
Report.  Owing to some oversight he totally neglected to men-
tion the existence of « large specimen, taken by the Challenger
off Vigo, which he himself named purpurea,and which is at pre-
gent with his other specimens in the British Musewm. In spite
of the fact that this specimen is somewhat damaged—the rostrum
is entire but fractured at the base, and the third abdominal seg-
ment is rather crushed—it would certainly have provided him
with better material than that which he used. Ortmann in 1893
[17] and Caullery in 1896 (4] place Agussizi as 2 synonym of
purpuree, though they give no reasons for so doing, but Faxon
in 1895 [8] on account of the supposed absence of a carina on
the second abdominal tergite in purpurec (see Sp. Bate’s deserip-
tion) and because of the greater length of the rostrum in that
species, vetains dgassizi as distinet.

Riggio in 1900 [20), when giving a very brief account of some
Mediterranean erustacea, records the occurrence of Acwnthephyra
Agassizt, and distinguishes frowm it a closely a.llie.d form which
he names 4. vectirostris. In 1905 [21] he published a fuller
account where he agrees with Ortmann and Caullery in regard-
ing Agassizi as a synonym of purpurec: he stil) retains rectiyos-
s as a distinet species, and gives rough figures of both it and
purpurea. Stebbing, also in 1905 [29], records a number of
South African crustaces, and describes a form which he calls
Acanthephyra Batei, differing from purpurec chietly in the
armiture of the rostrum and telson.

Thicle {30] has rccently vublished some remarks on the old
Ephyra Haeckeli, Martens. ~ He has examined a specimen with
a broken rostrum from the Mediterrancan, which he considers
the same as Riggio’s Adgassizi var. mediterranes [20]. On com-
paring this specimen with an I_f{ph yra Haeckeli,he has decided that
the two are 1den.t1‘cn1. Coutxf:re [4a] also has examined a co-
type of Hueckeld n the Berlin museum ; he is of the opinion
that the specimen is an Acenthephyro, perhaps a new species.

. The“purpuree group” of this genus may be briefly character-
1zed thus:—Species of Acanthephyre in which the rostrum
ncarly reaches to, or surpasses, the antennal scale, and is armed
dorsally throughout its length, and ventrally with at least threo
teeth.  The eyes ave wider than the eyestalks.  The sixth

L 51
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abdominal somite is dorsally carinate and not twice as long
as the fifth. The telson is armed with at least four pairs of
spines.}

In the first place, to deal with Spence Bate's description of
pwrpwrea,  Onp. 733 of his Report he says—*“pleon subearinated
from the posterior margin of the second somite to that of the
sixth, the third, fifth and sixth being posteriorly produced to a
tooth.”

This certainly implies that no carina is found on the second
somite, whereas, as a matter of fact, it is present in cvery one of
the Challenger specimens referred by him to purpurea, although
in the smaller specimens the carina is not so obvious on the
second as on the following segments; * subearinated,” too,
scarcely seems applicable to such a very pronounced earina.

It is doubtless due to some mistake that Milne-Edwards in his
Recueil does not figure any carina on the second abdominal
somite.

Spence Bate in his description implies that the fourthabdominal
somite is not armed posteriorly with a spine, and this is true of
the specimen from which he drew his figure ; nevertheless, onre-
ferring to that figure the fourth abdominal somite is found to
bear a short but very cvident spine. Thisspine is also absent in
the specimen taken N.W. of Bermuda, but, in the Vigo specimen
— labelled puypurea it Sp. Bate’s handwriting but not mentioned
in his report—the spine on the fourth somite is prominent and
as long as that on the fifth. The armature of the telson, too,
would more correctly be described as consisting of stout spincs
rather than “minute spinules.” Ihave drawn up a table giving
the chief points of the specimens I have been able to examine
which will, T hope, give a fairly adequate idea of the enormous
range of variation among the individuals of this almost ubiquitous
speeics. This table will, I think, be more especially useful in
connection with the forms which I have been induced to consider
merely varieties of A. purpusred.

I have not had an opportunity of examining specimens of
Stebbing’s A. Bafei or Riggios A. rectivostris, but, from the
deseriptions and figures they fall easily within the lmits of
variation of A. purpurec.

A. Agassizi—Tittle need be said with regard to Agassizi,
for all recent authors are agreed in placing it as a synonym of
purpuren.

The rostral formula given in Smith’s amended deseription is
G~ 10 above and 1 -7 helow.

The spine on the fowrth abdominal somite was absent or nearly

absent in two out of three of Smith’s original specimens, while

A. approzima, described by Spence Bate, from a single specimen with a
Lroken rostrum, differs from the foregoing group in the extremely minute,
sometimes obsolete, spinules on the telson, in the carnate carapace and firat
abdominul tergite, and in the disposition of the tecth on the dorsul border of
the rostrum, at least five of which are placed behind the posterior tooth on the
ventral border. Faxon [7]) haa doubifully referred nine specimens from the
Gulf of Pannm i and Galapagos Tslands to this species.

[ & ]
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in his later cxamples it scems to have been usually present:
From the material taken by the Helga alone, it would be easy to
select a series showing every gradation from the eamplete absence
of this tooth to cases where it is as large ov even larger than that
on the fifth somite. With regard to the armature of the telson,
Smith in his first account says there ave four or five palrs of
dovsal aculei, while two years later he gives five to twelve pairs
as the limits of variation. Faxon, in 1895 (8], doubtfully refers
to Agassizi two specimens from the Pacific which have only three
pairs of spines on the telson. This writer farnishes two reasons
for retaining Agassizi as distinet from purpuieq, namely that
the Iatter species possesses a larger rostrum and bears no carina
on the second abdominal somite. The last of these two arguments
is, as I have already shown, based on a mistake in Spence Bate's
description, and the remaining feature, as may be seen from the
comparative measurements of vostrum and carapace in the
annexed table, is so “variable that little reliance ean be placed
upon it as a specific character.

A. sice.—While working at the British Museum I was struck
with the very close resemblance which specimens referred by
Spence Bate to deanthephyre sica bore to A. purpurea, and
on examining the ¢uestion T failed to find any constant charnc-
teristic by which the long series of Challenger specimens could
be separated from that sxpecies. Accovding to Spence Bate the

chief distinetion lies in the rostral armature, which he describes
thus :—

“ Rostrum, equal in length to the carapace, and armed on the
“upper surf:ace with nine or ten widely separated small teeth,
“the posterior being closer to one another than the others, and

“with five on the lower corresponding with the anterior five on
“the dorsal surface.”

Again, on the next page, he says . —

“The rostrum projects forwards o a length that is subequal
“with the carapace, and is armned on the upper surface with ten
“small teeth that are closer together near the frontal region and
“more distant anteriorly ; the under surface is armed with five
“ teeth that coincide with the sarme number, tooth for tooth, on
“the upper surface, except the most anterior on the upper
« surface, which has no corresponding tooth on the lower.”

In other words, of the ten teeth on the upper surface of the
rostrum, the posterior four ave not paired with any teeth on the
lower surface, and this is what is found in the type specimen of
A. gico, which Spence Bate figures. T_lu§ arrangement of teeth,
however, by no means holds for the majonity of specimens which
he refers to sice; out of fourteen cx:amples now in the British
Museum only four possess exactly thl:q type of armature. In
most cases it is only the threc posterior teeth on the dorsat sur-
face which are unpaired with any below, and this is the arrange-
ment which is the general rule with purpurea. 1 figure, p. 183,
fig. 2, examples of rostra, some from Irish specimens and

[ # ]
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others froln specimens referred by Spence Bate to sicu, and the
variation shown is sufficient to prove that although when treated
broadly the form of the rostrsl armature is undoubtedly of great
specific value, yet this character is not valid in such minute
details as were held to distinguish sice from purpurea. Spence
Bate himself seerns to have had some doubts as to the correct
identification of the specimen from st. 318 with very abnormal
rostral armature (see p. 13, fig. 2); on p. 743 he calls it a variety
of 4, sicee approximating to «canthitelsonis, while on p. 746 he
refers to it as a variety of purpurea.

Another feature given as a distinction between gica and pur-
pureq concerns the armature of the pleon.  Spence Bute says
“the four posterior somites terminating in small dorsal teeth of
“which the anterior is occasionally the Jargest.”  Among the
fourteen specimens examined there is only one in which these
spines are equal, in every other case the spine on the third somite
is larger than those on the following ones, often considerably so.
In these specimens of sica the telson is about equal in length to
the outer uroped, and is furnished with from four to ten pairs of
lateral spines. In the examples collected by the Helga the telson
is in some cases equal to, in others slightly longer than, in others
considerably longer, than the outer uropod. Smith found similar
variation among his Agassizi.

The oral appendages of Bate's sice appear to differ in no
respect from those of purpured.

4. acanthitelsonis—This form is an extreme variety of
purpures, and may be referred to the var, multispina of Coutiére.
Spence Bate says * it may readily be distinguished by the short-
ness of the rostrum and the less important dental armature of
the pleon, and, on closer inspection, by the more abundant and
important spinules on the telson and the obtuse character of
the scaphocerite.” I have examined the two specimens, but
confess myself unable to appreciate “the obtuse character of the
scaphocerite.” '

1f the apical cluster of spines on the telson is negleeted and
only the lateral omes counted (which is the method I have
employed when recording variations of this appendage), then
the greatest number present in acanthitelsonis is fifteen. This
slight increase over the number normally present certainly
does not justify its retention as a separate species, Spence Bate's
figure is erroneous in one particular; in both his specimens
the telson is considerably longer than the outer uropod, whereas
he has drawn the two of approximately the same length.

A. Batei—Stebbing [28] has recently described under the
name of Batei a form of Acunthephyre from South African
waters. Here, as well as in the case of A gassizi, Spence Bate's
inaccurate deseription has proved a source of error.

The chict characteristics are the straight, slender rostrum,
scarcely as long as the carapace and armed with seven spines
above and four below, all well separated. The telson reaches
heyond the uropods with five dorso-luteral pairs of spines.

[ 8 ]
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The principal featurc of this form is the small number of
teeth on the rostrum, but when the extraordinary variation in
the armature is considered, onc cannot help regarding this small
decrease from the normal number as insufticient to fixits specific
identity when unsupported by other important structural details.
One of the specimens taken off the west coast of Treland has still
fewer teeth, the rostral formula being ;. It should be noted,
too, that Faxou in 1895 [6] proposed the name 4. Batei for
the form described by Spence Bate as 4. brevivostris, A. brevi-
rostris of Smith heing an entirely different species.

A. wectirostris—Riggio has found two widely different forms
of 4. purpures in the Mediterrancan, and has, not unnaturally,
.come to the conclusion that they arve separate species. One
of these forms, which has a long rostrum, he assigns to 4.
purpures, while the other, with a short rostram, he describes
as new under the nanme of A. rectirosiris, although he admits
that it bears a close resemblance to both sicee and acanthitelsonis.
Most of the characters relied on for the distinction of 4.
rectirostris are those very features which I have found to be
so variable, but, in addition, the telson is slightly shorter than
the outer urcpods and the antennal secale has a rather different
outline. Possibly his figure is in error in representing the seale
to be so narrow and possessed of such a large apieal spine.

A. purva.—Coutiere, who has done such good work with
the Alpheidae, has deseribed [4ga] a vevy small Acanthephyra
from the collections made by the Prince of Monaco under the
name of puree.  He has written to me since stating that further
material which has come into his hands enables him to stute
that parva is only a very young form of purpuren.l

Quite recently (Nov., 1905) a large number of these interesting
immatwe specimens was taken by the Helge. The post-larval
form with its extremely short rostrum scarcely longer than the
cyestalks, and very loug sixth abdominal somite, presents
remarkably dissimilar appearance to the adult.

The accompanying figure will show the system employed for
measuring the lengths of rostrum and carapace—
Rostrum=AB. ; Cavapace==BC.

A B C
1
|

Fig. 1.

' Coutidve, Bull. Mus, Qceanog. Monaco, No. 70, gives a fyll account
of thie development of this species,

(8]
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The characteristics of 4. prurpwrea most liable to variation may
be arranged under five heads:

1. Proportional length of rostrum.

2. Rostral formula.
3. Presence or absence of a spine on the posterior margin of

tha fourth abdominal tergite.

. Comparative length of telson.
. Number of dorso-lateral spines on telson.

N

<

It will be convenient to treat of each of these separately.

1. The smallest specimen caught off the Irish coast is about 12
mm. in length. Here the rostrum is shorter even than the eye-
stalks (pl. IL, fig. 1). Ina specimen 23 mm. long the rostrum has
grown considerably, and is nearly twice the length of the eyes
(pl. IL, fig. 8). In adolescent individuals of between 40 and 70
mm. in length the rostrum is as arule longer than the carapace,
while in the largest examples it is frequently rather the shorter.
Wood-Mason bas noted a parallel instance of rostral develop-
ment in the case of A. eximia var. brackytelsonis [32].

A glance at the tables on pages 10 and 11 will show that, of the
specimens in the British Museum, those referred by Spence Bate to
sice have the rostrum slightly lomger than the carapace with a
single exception, while in the majority of Irish examples of large
size (i.e. those of 80 1nm. in length and upwards) the rostram is
slightly shorter than the earapace.

2. The rostral formula shows a most unusual amount of varia-
tion, The post-larval forms that I have examined show that the
teeth on the dorsal surface of the rostrum appear before there is
any trace of corresponding teeth on the ventral surface; these
develop at a slightly latex stage (pl. IL, figs. 1, 2, 3).

Mature specimens normally possess 8, 9, or 10 teeth above,
and 4, 5, or 6 below, the three posterior ones above being placed
behind the lower posterior tooth. Usually the teeth are fairly
equally spaced along the dorsal and ventral borders, sometimes

the posterior dorsal ones are more closely set. Many ab“,o’-'mal
forms ocenr, and the specimens I bave examined show thirteen

different rostral formulne, i.e.—
56979107§$_)1_0,11._219_
F¥R a4 40555 560

5—11 ahove and 3 —7 below probably represents the limits of
variation.

12 ]
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Torms of rostral armature in A purpurec.
1. Rostrum of the specimen from st. 318. * Challenger” coll., referred
by Sp. Bate to d. sica. .
2. Rostrum of the type specimen of 4. sica.
3. Rostrums of a specimen from st. 181, *“ Challenger™ coll., referred
by Sp. Bate to /. sica.

4, 5. Examples of abnormal rostra from specimens taken off the Irish
Coast (st. 224).

3. The spine on the posterior dorsal margin of the fourth abdo-
minal tergite wmay be present or absent. When present, it is
generally considerably smaller than that on the fitth tergite in
young specimens, while in some full-grown examples the spines
on these two segments ave of equal size. The absence of this
spine in specimens of large size is apparently quite exceptional.

4. The comparative length of the telson and uropods is a
feature which possibly docs not differ much during individual
growth. Among the Irish specimens. tl}e telson may surpass the
outer uro;{;o% l‘;y as nuélch as 2 n;m., while in other cases the two are
equal, and between these extremes every deer iati
c;l:ists. In specimens referred by Sp. Ba)tre tobsli?:?a Elfe vtzzlilsz:)flioir;
always about equal in length to the outer uropod.

5. Smith [24][25] described . gassizi as possessing from four to
Wwelve puirs of lateral spines on the telson, while Faxon in 1893
(8] doubtfull)_f referred to the sawme species two specimens with
only threc pairs of spines. Three to fifteen pairs probably repre-
senE:: t'he limits of variation.

Ny cases these spines are very irresularly plac :
often there are more on oln('. side of thg Lnlso;:“r than's c}n r}:};l'otl}?er}-

(pl. L, fig. 2)
[ 13 ]
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Without going into great detail 4. purpurew may be thus
deseribed? :—

A species of Acanthephyra having the carapace laterally com-
pressed, but not carinate dorsally and produced anteriorly .to
a straight or slightly upturned rostrum, which, except in the
case of very voung specimens, varies from rather shorter than to
considerably longer than the carapace. The rostrum is armed

. g c 5-11
dorsally throughout its length, the formnla being 2}7 , the three

posterior tecth on the dorsal surface are usually, but by no means
invariably, placed behind the posterior tooth on the ventral
surface.

The branchiostegal spine is prominent and directed forwards
and outwards : it is flanked by a short but pronounced carini.
The ophthalmopoda are pyriform : the eyestalks are not so wide
as the eyes themselves, and are produced on their inner side to a
small tubercte.

The antennal scale is normally about threc-quarters as long as
the carapace excluding the rostrum; just above the base it is
about a quarter as hroad as long, and from this point iv is regu-
larly narrowed to a sharp point armed with an apical spine.
The gill-formula is the same as in other species of decanthephiyra.

‘ |
VIL vm.' o loxX XL | XU | NI NIV

Pleurobranchiae, v - ' " ! i 1 1 1
Arthrobranchiae, . 2 1 1 1 1
Podobrauchiae, ‘ 1 e

Epipods, . 1 1 1 1 1 1

All the pereiopods bear a long exopod. The first two pairs
are chelate, the second being slightly longer than the firat and
having the carpus and chela more slender. The third and fourth
pairs ave nearly equal in length, the third reaching to the tips of
the external maxillipedes when stretched forwards. The dactylt
on these two pairs are rather more than one quarter the length
of the carpus. The fifth pair of pereiopods are slightly shorter
than the fourth; and the dactylus is very short, incurved, and
almost hidden by a plume of setae. The posterior margin of
the ischium and merus of the last three pairs of walking legs
is furnished with a numher of stout spines partially hidden by
the long setae which fringe these appendages. The first abdo-
minal tergite is rounded above, the posterior two-thgrds of the
second are strongly carinate dorsally, as are also thf: th_ll‘d, fourth,
fifth, and sixth. In these Jast four tergites the carina is produced

' Smith in 1882 [94], and again in 1881 [25], published along and curefu
description of this species under the mame of Agassizz, and gives accurate
figures of the oral appendages,

[ 1]
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postertorly to a sharp spine which overhangs the sticcceding
somtte.  The spine on the third tergite is x?ca.rly always the
l;u'gfzst,_but, oceasionally all are subequal. That on the fourth
somite 18 rometimes very small and in rare cases obsolcte.

The sixth somite is searcely one and & half times as Iong as
the fitth in mature specimens. The telson is subequal tg, or
longer than, the outer uropod, and is armed on its dorso-lateral
margins with from three fo twelve pairs of spines.

Perfect and well-preserved specimens of this species are found
to have the perciopods, antennal seale, pleopods, uropods, &e.,
densely clothed with sctae ; in examples caught in the trawl,
these seem, in many instances, to be worn off:

The numerous luminous ovgans, which are present in some
members of the geuns, are in this species eatively absent.

More captures have been vecorded of this form than of any
other species of Aconthephyre, and yet its distribution, both
horizontal and vertieal, is by no means understood.

It has been found most often in the North Atlantic, numbers
of specimens having been captured hoth on the east and west
sides. In the Mediterrancan it is appavently scarcer, while =
few, sometimes only solitary, specimens have occurred in the
SV, Atlantie, the Gulf ol Panama, and oft the coasts of
Australia, New Zealand, Japan, and the East Indies. It has not,
so far, been found in the Indian Ocean; it seems probable that
1t is represented thiere by the closely allied form 4. sanguinea.

Similar cases of an almost world-wide distribution have been
observed in other free-swimming Crustacea, such as Gennadas
parvus, Sp. Bate (dmalopenaeus elegans, Smith), Bentheuphausic
amblyops, (i. 0. Sars, Fuealunws crassus, Giesbrecht, and many
others,

Aecunthephya purpuree has once been recorded from the
surface in soundings of about 1,000 fathoms [27.3 Faxon is
inelined o agree with Spence Bate that these normally deep-
water forms rise to the surface in order to Jiberate their eggs.
In some species, sueh as 4. lanceocaudata, the egg is of a large
S12¢, which seems to indicate that the young pass through some
of thei). metamorphoses before they ave sev free. In purpurea,
Nowever, this is not the case, and Faxon considers that the larvae,
2CIng very suseeptible to cold, are liberated in the warmer waters
near the surfuce, where they have the additional advantage of
wide distribytion by means of the ocean currents,.

A purpurea has been captured in midwater on many oceasions
b very varying depths, and has been trawled in such shallow
water as 107 and 200 fathoms. There are many records of its
(l)cclll:l‘encu from 300 down to the great depth of 2,949 fathoms,
“:"ll:ihl:nt,}m%t of these cascs the specimens may have been caught
ety 1e trawl was being hauled to the surface. The examples
in y the lelga off the lrish coast were captured 'elt,hel"
Smmfa:%fular net of coarse bolting silk, with an opening of
591'C‘V-010thcet' or in a Petersen midwater otter trawl, made of

» and havisg an apening of about 50 square feet.

[ 15 ]
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These nets were never used on the bottom as they are not
suited to that class of work; hoth are open and consequently
fish while being hauled to the surface.

This species when living is a most brilliant searlet lake in
colour, tending to carmine about the hepatie region. The fringes
of setae which clothe the antennal scale legs, pleopods, &c., are
of a more vermilion tonc. The eyes are black, and the eggs
carmine.

Tt has heen shown that Nika edulis and Hippolyte variens
turn to a red colonr when kept in the dark, and Faxon con-
siders that this affords an - explanation of the bright red
coloration so frequently met with among deep-sea crustacea.
He is of the opinion that it is produced by a purcly physical
cause, i.c., the absence of light, and regards the colour as being

quite useless to the possessor.

Acanthephyra debilis, A. M-Edw,

1881. Acanthephyra debilis, A. M~Edw. 12], p. 13.

1882. Miersia gracilis. Smith. [24], p. 70, pl. xi, fig. 4.
1883. Acanthephyra debilis, A. M~Edw. [14], pl. 33, fig- 2.
1886. Acanthephyre gracilis, Smith. [27], p. 672.

1896. A cantheplayra debilis, Faxon. (7], p. 162.

1905. Acanthephyve debilis, Richard. (18], p. 17.

1905. Systellaspis debilis, Coutiere. [4a], - 3, fig. 2.

1905. Systellaspis Bouwvieri, Couticre. [4a], [ 8, fig. 3.

fly described by A. Milne-Edwards

This species was very brie A :
taken in 500 fathoms in the

in 1881, from a single specimen 1
Bahama Channel ; in 1883 he figured this specimen inhis “Recueil.”
Owing to the brevity and incompleteness of his diagnosis, Smith,
in 1882, deseribed an identical form under the name of Miersic
gracilis, giving a careful description and many figures. In 1886
he recorded another specimen as Acanthephyra gracilis, and since
that date Faxon has noted the occurrence of a single example in
the West Indics, and Coutierc threc from the neighbourhood of
the Azores. -

The occurrence of this appareutly scarce specics in the NE,
Atlantic is of special interest, and leads us to hope that we shall
discover off the Irish coast many more of the deep-water macrura
which Smith has so nbly treated of from the east const of the
United States. =

Acanthephyra debilis agrees with A. Janceocaudata, Sp. Bate,
and A. cristate, Faxon, i having the pixth nbdoml_na.l somite
about twice as long as the fifth, and not daorsally ca,rma._te ; the
orhit, moreover, is evenly rounded and continuous wn_;h Phe
antennal tooth, and is not interrupted by a gmall blunt projection
or tooth, as is the case in species belonging to the “ purpurea
group.” The eggs too are apparently larger _t’n:'m L]1’5““1- _

Spence Bate considers that these characteristics form a generie
distinetion, and proposed the name Systellasprs for the specimen
of lamcescaudata collected by the Challenger. Subsequent

[ 18 ]



1. 05, 17

aunthors have, however, with the exception of Coutiéere, con-
sistently set this aside, and regard these forms as species of
Acanthephyra,

The question as to what chavacteristie, or group of character-
istics, constitute generic distinetion has always been one of
considerable diffieulty, and, until our knowledge of these species
is more extended than it is at present, it would seem convenient
to retain these three forms under the old name of Acantheplyra.

A. debilis may e briefly deseribed thus! :—

The carapace is furnished anteviorly with a carina, which
gradually diminishes in size as it is followed backwards, and
becomes qynite obsolete shortly after passing the middle of the
carapace.  The carina is continued forwards to a long and
delicate rostirwm, trending upwards towards the apex Tt is.at
least twice the length of the carapace, and is avmed below with
nine ot fen teeth, reaching from in front of the eye almost to
the extreme tip. Dorsally, three to five teeth are situated on
the elevated basal portion of the rostrum, or rostral crest, and in
front of these there are nine or ten evenly-spaced teeth. The
rostral formula thus is 13 — 15 above and 9 — 11 below.

The margin of the orbit is evenly rounded as far as the small
antennular prominence or spine; the branchiostegal spine is sharp
and points outwards; it is not flanked by any evident carvina.

The eyes ave large and wider than the eyestalks, and the
antennal seale hardly reaches to half the length of the rostrum.
The gill-formula is the same as in all other species of Acasthe-
Phyra, and all the pereiopods bear long exopods.  The firse two
paws of perciopods are shorter than in purpuren, wnd do not
reach to the tips of the external maxillipeds when stretehed
forwards.  The daetylus of the last pair of legs is considerably
longer and nmore conspicuous thanin A. purpurea.  Both ischia
and meri of the last threc pairs of pereiopods bear a series of
short spines, but there are no long fringes of setae on any of the
appendages. ]

All the abdominal segwments are rounded above, with the
exception of the third, which is strongly carinate and produced
posteriorly to a stout dorsal spine. The fourth and fitth {ergites
are very slightly carinated on their cxtreme posterior cdges, and
are produced to ashort dorsal tooth, The postero-lateral margins
of segments four and five ave crenate.  This feature, however,
differs somewhat in the specimens before me.

The sixth somite is about twice as long as the fifth, The
telson is approximately equal in length to the onter
bears a rather peeuliar type ot spinulation (pl, 1L, fig. 7). Irnme-
diately hehind the apex are Towr pairs of spings, and above these
is a pair of _very long spines reaching more than half-way
towards the tip. Over the base of each large spine a smaller one
projects, which points straight down and isnot directed outwards

ike the rest. Behind this again theve are four more paivs of
spines,

uropod, and

' As in the case of A. purpurea, Smith

\ [24] has given a long description of
this species with figures,

R
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All the five specimens which I have examined are small,
measuring from 27 to 43 1nm. in length.  They difter in a few
unimportant details from the type specimen figured by Milne
Edwards.

It is a well-known fact that alcohol dissolves the deep violet
pigment so frequently associated with luminous organs, and it is
doubtless due to this fact that one of the specimens, which was
preserved in a mixzture of formalin and alcohol, shows no trace
of these organs.

From the largest specimen, that taken by D Wolfenden, T am
enabled to make out forty of these structures on each side, and,
in additivn, three others which are unpaired (pl. I1,, figs. 4, 3, 6).
I have, however, reason to helicve that the number of photo-
phores present increases with inereased size,’ so that the following
deseription does not, T think, include the full number that would
be found in larger individuals.

Luminous Organs.

On the upper surface of the ophthalmopods there is a streak
running down the eyestalk for about two-thirds of its length,
below which is a small spot, and, in addition, there is a single
spot on the lower surface.

Close to the inferior border of the carapace, and situated on it,
is an interrupted luminous line consisting of cight streaks.
Three fainter spots are also present on cach side of the carapace.

Above the base of the last walking leg, and running upwards
from it, is a decp violet streak, which shows clearly through the
carapace, and is by far the most noticeable photophore that the
gpeclmen possesses.

Abdominal somites 1 and 2 each bear one small spot in about
the middle of their lateral aspeet near the anterior edge.

Abdominal somites 2, 3, 4, and 5 each bear one small spot in
about the middle of their lateral aspect near the posterior edge.

Somite 6 has, at abcout one-third of its length from the anterior
edge, and in the mid-ventral line, a single unpaired spot, while
another is present on each side at the lower posterior angle.

The telson (pl. 1L, fig. 7) bears two photophores in the mid-
dorsal line, one ahout one-third the distance from the base, and
the other situated just above the large pair of spines with which
the telson is furnished near its apex.

The last pair of maxillipedes bear a clearly marked luininous
streak on the under surface of the distal segment (pl. TL, fig. 6).

The third, fourth, and fifth trunk-legs bear a spot at the
proximal end of the carpus, while the fifth has in addition two
photophores, one at the proximal and one at the distal end of the
propodus (plL LI, tig. 5). Each of the exopodites attached to the
outer maxillipedes and five pairs of trunk-legs bears a small
photophore near the base.

A bhoss-shaped photophore is also present at the base of each
pleopod.

I am glad to hear that such « well-known anthority as Prof. Couticre aprees
with me on this point.

0 i ]
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The specimens which have come under wy notiee arve five in
number. They are all very evidently immmature, and were
caught at the following loealities :—

) -
Soundings. | Dupth of Not. Positian, Length.
STATION. . 5 — = —
b, LD Lat. N. | Long. W. wm.
i v Silecr Belle,” oo . — 400 [ - —_ 43
* Helga” S.R. 140, # 1wy 735 | 510 500 10° 45 3
: " Ielga," 8.1t 302, g 450 300-250 51° a¢ 11° 59 333
Do, . do. do. do, do. 32}
Do., { "o, do. da, do, 274

Other records of this species arve far From numerous; they are
as follows! i —

A M.-Edwards. Bahama Chaunel, W. Tadies. 500 fms, 1 spec.

S. . Smith. S. of C. Hatteras. 1,632 fms. 1 spee.

S. J. Smith. Detween N. York and Bermuda. 2,512 fms. 1 Qovig.
1V, Faxon. Old Bahama Channel, W. Tndies. 428 fms. 1 spec.

11. Coutitre (and Richard). Off the Azores. N-1,775 fms. 3 (2 ¢ ovig.)

Having had facilitics for examining the majority of the species
of Acunthephyra so far discovered, I have taken the opportunity
to frame a table, which may assist in the identification of the
various members of this somewhat unwicldy genus.

An examination of the specimens reterred by Spence Bate to
Ifymenodore revealed the fact that two of the species must be
transferred to Adcanthephyra. Smith [27] has pointed out that
in Hymenodora the endopod of the first maxillipede consists of
two segments only, whercas threc are present in Aeanthephyra.
This character seems to have escaped Sars’ attention when first
describing the genus—for his figure is not correct— and Spence
Batc apparently did not know of Smith’s paper in the U. 8, Fish
Commissioner’s Report at the time he wrote his account of the
Challenger Macrura,

In both Hymenodore duplex and rostrate 1 found the endopod
of the 1st maxillipede to consist of thrce segments, and these
species must consequently be veferved to Acanthephyre. The
first is undoubtedly synonymous with 4. brevirostris, Smith, and
it should be noted that there is a mistale in Spence Bate's
deseription of this form ; there is notrace of a carina on the 2nd
abdominal tergite in the solitary Challenger specimen.

' Miss ML Rathbun, in 2 paper dealing with Hawaiian Crustace, Tecords
the occurrence of g single specimen of A. debilis from near Kauai Island, 453-
178 fathoms, This ig the only record from the Pacitic Ocean—(. 8. Fish,
Comm. Bull. for 1993, Pr. 1., p. 922, 1906),

[ 19 ]
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The three specimens of rostrate ave in an extremely bad state
of preservation, and during the brief time at my disposal I was
unable to arrive at any definite opinion concerning the validity
of the species.!

Spence Bate referred three specimens to 4. acutifions.

The type specimen is in good condition and easily recognised
from other allied species, but the other two specimens are very
obviously distinet from it, and I have but little hesitation in
referring them to 4. curfirostris, Wood.Mason. The presence in
4. curtivostrisof a pronounced carina, which flanks the hranchio
stegal spine and runs back as far as the hepatic groove, at once
distinguishes that species from A. acutifrons.

Acanthephyra armata, A. M.-Edw.

1881. Acanthephyre armaie, A. M.-Edw. [12]) p. 15.

1883. Acanthephyra armata, A. M.-Edw. [14] p. 28, fig. 1.

1888. Acanthephyre armale, Sp. Bate. [28) p 744, pl. exxv.,,
ig. 2.

1892. Adcantheplyre armate, Wood-dason and Alcock. [32]
p. 859, tig. 2, and [8] pl. iii, fig. 1.

1896, Acanthephyre armate, Faxon. [7] p. 162.

1901, Acanthephyre armata, Alcock. [3] p. 78.

Acanthephyra media, Sp. Bate.

1888. Acanthephyra medi¢, Sp. Bate. {28] p. 736, pl.
exxiv., fig. 3.

Acanthephyra carinata, Sp. Bate.
1888, Acunthephyre carvinate, Sp. Bate. [28] p. 748, pl.
exxvi, fig. 2.
Acanthephyra eximia, Smith.
1884, Acunthephyre eximea (¥ recte cximia), Smith. [25].

. 876. ; o e

1886. Acclc)'nthephyrfb eximea, Smith, [27] p. 667, pl. xiv.
ﬁg ]_ o 14

747, pl.

1888, Acanthephyra Edwardst, Sp. Bate, [28] p-
cxxvi, fig. 1. . v

1888, dcanthephyre omgusta, Sp. Bale. [28] p. 737, pl
exxiv,, fig. 6. :

1892. Acantﬁepk,?ﬁga eaimic, Wood-Mason and Alcock. [32]
P 361, fig. 3. .

1901, Acanthephyre eximia, Alcock. {3] p. 76.

! Spence Bute’s figure of the first maxillipede of Hymenodore glavca (Pl
exxxvii., fig. 1, g.) is quite erroneous ; the endopod consists of a very short

basal and long distal joint.

20 ]
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var. brachytelsonis, Sp. Bate.

1888. Acanthephyre brachytelsonis, Sp. Bate. [28] p. 753,
pl. exxvi, fig. 7.

1891. Acanthephyra  brachytelsonts, Wood-Mason and
Aleock. [31] p. 195.

1882, Acantheplyra  brachytelsonis, Wood-Mason and
Alcock. [32] p. 362, fig. 4.

1901, Acanthephyra eximic var. brachytelsonis, Alcock,
Blp 78

Acanthephyra pulchra, A. M.-Edw.

1890. Acanthephyre puichra, A. M.-Edw. [15] p. 163.

1890. dcanthephyra pulehra, Monaco. [16] p. 1179.

1895. Acanthephyra pulehra, Riggio. [19] p. 244, tav. 1.
1838. Acanthephyre pulchra, Adensamer. [1] p. 625.
1903. Acunthephyre pulehra, Senna. [23] p. 296, tav. xi1,

Acanthephyra approxima, Sp. Bate
1888. Acanthephyre approzima, Sp. Bate. [28] p. 755, pl
exxvi, fig. 8.
1895, deanthephyre approvime 7, Faxon. [6] p. 162.

Acanthephyra purpurea, A. M.-Edw.
(See page 4),

Acanthephyra sanguinea, Wood-Mason.

1892. Acuntheplyra sanguined, Wood-Mason and Aleock-
[32], p. 358, fig. 1, and [8] pl iii, fig. 3.
1901, Adeanthephyre sangwinea, Aleock. [3] p. 79.

Acanthephyra microphthalma, Smith.

1885, Acunthephyre smierophthalma, Smith. [26] p. 502.

1886. Acanthephyre microphthelma, Swmith. [27], p. 668,
pl. xiii, fig. 3.

1888. dcantheplyve longidens, Sp. Bate. [28] p. 735, pl.
exxiv,, fig. 4.

1892, Acanthephyre micvophthalma, Wood-Mason and
Alcock. [32] p. 361.

1901, Acanthephyra microphthalinus, Aleock. [3] p. 80.

Acanthephyra lanceocaudata (Sp. Bate).

1888, Systelluspis lanceoceudata, Sp. Bate. [28] p. 738, pl
exxiv, fig. 7.

Acanthephyra affinis, Faxon.

1890, deanthephyre affinis, Faxon, (7] p 162, pl. ii, figs.

[ 21 ]
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Acanthephyra debilis, A. M-Edw.
(See page 16).

Acanthephyra cristata, Faxon.

1893. Acanthephyre erisiaia, Faxon. [5] p. 2006,
1895, Aconthephyra cristate, Faxon. [6] p. 162, pl. xliti.

1896.

1901,

1888.
1893,

1888,

1888.

Acaﬁcz,;!ke.j;rhya'a crigtate, Anderson. [2] p. 94 and [9]
pl. xxv., fig. 2,
Acanthephyra cristata, Alcock [3] p. 82.

Acanthephyra Batei, FFaxon.

Acantheplyre brevivostris, Sp. Bate, [28] p. 751, pl.
exxvi., fig. 3.

Acunthephyra Batei, Fason (nom. non. vice bhrevi-
rostris pracoc.) [6] p- 167.

Acanthephyra Kingsleyi, Sp. Bate.

Acanthephyra Kingsleyi, Sp. Bate. (28] p. 751, pl.
exxvi, fig. 4

Acanthephyra acutifrons, Sp. Bate.

Acanthephyra acutifrons, Sp. Bate. [28] p. 744, pl.
exxvi, frg, 3.

Acanthephyra curtirostris, Wooidl-Mason.

1388,
1801.
1892,
1895,

1901.

1888,

18935,

1893.
1895.

Adcanthepyhra acutifrons, Sp. Bate. (partim) [28]
). T49.
Accint?wphya'a curtirostris, Wood-Mason and Aleock.

[31] p. 195. : ]
Acanthephyra curtvrostris, Wood-Mason and Alcock,

82] p. 364, fig. 5, and [8] pl. iii,, fig. 4. ‘
Acc[tnﬂ}qgkf,nu curtirostris, Yaxon. [6] p. 164, pl.

xliii. figs. 2-5. i
Acanthephyra curtivostris, Alcock. [3} p. 81.
Acanthephyra tenuipes (Sp. Bate)

Tropiocaris tenuipes, Sp. Bate. [28] p. 836, pl.

exxxvi, fig. 2,
Aeanthephyry tenwipes, Faxon, (6] p- 1G6.

Acanthephyra cucullata, Faxon.

Acunthephyra cucullata, Faxon. [5] p- 206.
Acanthephyre cucullata, Faxon. [6] p- 167, pl. xliv,

fig. 1.
= W
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Acanthephyra brevirostris, Smith, nec Sp. Bate.

1885, Aeanthephyra brevivostris, Smith, [26] p. 504.
I886. Acanthrphyre brevivostris, Smith. [27]p. 670, pl. xiv.,
fig. 2; pl xv, figs. 2-8; pl. xv1, figs. 1, G,

1883, Hymenodore dupler, Sp. Bate. {28] p. 843, pl.
exxxvi, fig. 3.
18935, Acantheplyre brevivostris, Faxon. 8] p. 167.

Np. ancert.

Acanthephyra rostrata (Sp. Bate)

1888, Hymenodore rostralu, Sp. Bate. [28] p. 846, pl
exxxvi, fig. 4.

Nowmvina nuda-
1888. Acuntheplyre Rouzi, Sp. Bate. [28] p. 732.
? dcanthephyre pellucide, A. M-Edw. fide Gadeau de
Kerville.

TABLE OF SPECIES OF ACANTHEPHYRA.

A. Rostrnm armed with more than two teeth on
ventral border.
I. Eyes wider than eyestalks.
A, 6th abdominal tergite carinate dorsally.
i. Antervior third, aut Jeast, of rostrum unarmed
ubove. )
A, 2ud abdominal tergite not cavinate . pulchra®
B. 2nd abdominal tergite carinate.
«. Four, rarely more, teeth on ventral

border of rostrum . . c . eximiq.
b. Only three, rarely two, teeth on ventral
border of rostrum . c . eximin v. brachytelsonis.
ti. Rostrum armed dorsally throughount its
length.
4. Carapace and 1st abdominal somite
carinate dorsally : approximg.

n. Carspace and 1st abdominal somite not
carinate dorsally.
«. Branchiostegal spine prominent and
Imttressed by an cvident carinw | . purpurea.
b. Branchiostegal spine minute, not but-
tressed by any carina . . ) )
B. 6th abdominal tergite not carinate dovsally.
i. Rostrum considerably longer than carapace.
A. Rostral crest with seven teeth,
«. Telson deeply grooved dorsally and as
long as outer uropod . . . . lanceocaundata.
b. Telson not grooved dorsally and shorter
than inner uropod . . . . affinis.¥
.. B. Rostral erest with three to five teeth . debilis.
1. Rostrum considerably shorter than carapace ¢risfata.*

sanguinea.

* Species not examinel by the author,

[ 25 ]
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II. Eyes narrower than eyestalks.
Dorsal teoth of 3rd abdominal tergite very long,
reaching to posterior margin of 4th tergite . microphthalme.

B. Rostrum armed with one, ravely two, teeth on
ventral border.

L. Rostrum extending considerably beyond apex of
antennal scale.

4. Anterior three-quarters of rostrum unarmed
dorsally, branchiostegal spine flanked by a

very short carina . 5 . . 5
B, Anterior threc-quarters of rostrum bearing
teeth dorsally, branchiostegal spine flanked
by a long carina, rcaching to hepatic groove medin.

armala,

II. Rostrum scarcely reaching to, or falling consider-
ably short of, apex of antennal scale.

A, Rostrum shallow at base, about one quarter as
deep as long, 6-3 tceth on rostral crest . carinata.
B. Rostrum deep at base, nearly one half as
deep as long.
i, Branchiostegal spine supported by a short
rounded Tridge, 1st abdominal tergite
carinate dorsally, 11 teeth on vrostral crest. «culifrons.
ii. Branchiostegal spine supported by a long
pronounced carina, lst abdominal tergite
not carinate dorsally; 7-9 teeth on rostral
crest . - . : > . . . rurfirestiis.

Rostrum unarmed below.t

I, Dorsal toolh of 3rd abdominal texrgite not large,
not reaching to middle of 4th tergite.
A, Rostrum deep at base, more than ! as deep as
long.
i. Rostrum reaching to terminal joint of
antennal peduncle; rostral crest with 4.5

teeth . : : : - - 5 . tenuipes.
i, Rostrum hardly reaching to extremity of
eyestalks, rostral crest with 7 teeth . . cucullata.®
B. Rostrum shallow at base, about %z as deep as
long,
i Cn;g‘apace not definitely carinate dorsally, .
rostrum armed above with 4 teeth . . Kingsleyt.

ii. Carapace with strong dorsal carina, rostrum
armed above with 9 small teeth

T, Dorsal_tooth of 3rd abdominal tergite very large, . .
reaching beyond posterior margin of 4th tergite hreverosfras.

Batert

" 8pecies not axamipned hy the author.
t Of the two Bpecimena of 4. Hatel known up to the present, ane, the 1ype specimen, has
the roatrum vnarmed below, while the other bears a gingle taoth on the ventral border.
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VYERTICAL DISTRIBUTION.

. armate, . .

. media, : .

. carinata, . .

. eximia, ;

v. brachytelsonis,

. pulchra, 5

. approrima, S

. purpurea,

. sanguineq,

. microphthalma,

. lanceocaudata,

. affints, . .

. debilis,

cristata,

Batei, .

. Kingsleyt,

. acutifrons,
curtirostris

. tenuipes,

. cucullata, 5

. brevirostris,

[N N

R b o b b

L S

el - NN

FaTtnous.

200—475
700
400
4056—838
200—2040
680—1545
384—1168
0. 107—2849
194—1748
1748—2620
345
159
500—2512
890—1772
1500
2500
800
364—2232
1400
1772
1395—2949

These figures must be accepted with caution, as in the large majority
of cases open nets were used which fished while being hauled to the sur-

face.
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Mobius.) Jena. 1905,

Nat. Hist. notes from R.I.M.S.S. Investi-
gator. Ann. Mag. Nat, Hist., vol. 7. 1801,

Nat. Hist. notes from R.I.M.S.S. Investi-
gator. Ann. Mag. Nat. Hist., vol. 9. 1892,
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EXPLANATION OF PLATES I axp Il

Prare I.

deanthephyra pwrpurea, A. M.-Edw.

1.—Qvigerons female,
2.—Telson, .

.

Prare I,

Acanthephyra purpurea, A. M.-Edw.

x 1-9.
x 6.

1.—Eye and rostrum of a post-larval specimen 12 mm. in length.

2' » 12
L "

dcanthephyra debilis,

A, M.-Edw.

"

4.—Outline figure, showing photophores, , -
§.—Terminal ]omts of 5th w qlkmg leg, showing photophor@q, x 12-3.

b6.—Terminal joint of 3rd maxilliped from below, showing

luminous streak,
7.—Telson,

.

| 28 ]

.

-

17 mm.
23 mm.

3y

»”

x 4°6.

e AAide
» 18.



). ’0O5,

.}del

MZ

25

Acanthephyra purpurea.



1-3, Acanthephyra purpurea,
4.-7, Acanthephyra debilis,



Arrexnix, No. IT.

THLE MARINE FAUNA OF THE COAST OF 1RELAND.
Part V111,

FIRST REPORT ON THLE FISHES OF THE IRISH
ATLANTIC SLOPIL,

BY

E.W. L, Hout and 1. W. BYRNE,

Prate T.

1. —INTRODUCIION,

The Helga, working regularly round the coast of Ireland
since 1901, has naturally accumulated a very large number of
records of fishes taken at various localities and depths, and
with some few of these we have been able to deal in communi-
cations published in Part II. of the Annual Reports of the Sea
and Inland Fisheries of Ireland for the years 1901 to 1903.
Reports in which the results of every observation will be given
in detail are in process of preparation, but much of the material
consists of interrupted series of larvae which are only suscep-
tible of intelligible description by means of illustrations which
we have not yet found time to complete, and it seems to us
that a very brief notice of the additions made by our records
to knowledge of the fish fauna of the Irish section of the
Atlantic coastal area may be of use, since all the nations of
the north-east Atlantic are now occupied with fisheries rc-
search. We are tl}ereforo‘puttmg forward a diagnosis of the
fishes in our collections which are either new to science or not
readily recognisable by us in 1chthyo]ogical_ literature, and also
a very general account of the occurrence within the area under
discussion of species either new fo or hitherto seldom recorded
from within its confines. We also take the opportunity to
withdraw Nettophichthys retropinnatus, a spurioug species
founded by one of us on a mangled specimen of Synapho-
branchus pinnatus. .

While not attempting a strict definition, we take the Atlantic
slope to commence at about the 50-fathom line, as that de-
limitation morc or less excludes the regul

‘ arly littoral fishes
though some of them, as is well known, g0 much deeper:
Such species we omib from the list, unless found under cir-
cumstances of especial distributional interest.

For deep-water ground-exploration the H
trawl, the beam not exceeding thirty
her trawling operations are limited b
to depths of less than 500 fathors.
and any observations of fishes taken

elga uses 3 beam
-five feet in length, and
¥ considerations of warp
Drift-nets she cannot use,
In these nets are from the
Fisheries, Iveland, Sei. Invest., 1905, I7, [Published, June, 1806].
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*“ Monica,”” a sailing drifter used for several years on the
Cleggan fishing grounds. Attempt was made in the early days
of the Helga's work to use long lines, but it has proved im-
practicable to continue this form of observation.

For pelagic species the engines employed have been open
townets sunk to given depths and fished at these depths and
thenece to the surface. The townets vary in size from ordi-
nary ring-nets, having a mouth-diameter of 12 inches, to otter-
nets with a mouth 8 feet by 4 fect. The material is canvas,
mosquito-net, cheese-cloth, grit gauze, or bolting silk, and in
consequence none of. the nets could travel fast encugh to
catch large pelagic fishes.

For our present purposc it is not necessary to exuactly tabu-
late the Jocalities and dates of occurrence of cach species
noted, nor do we attemptl to associate with captures the cir-
cumstances of temperature and salinity which, at least in re-
gard to pelagic forms, may have an importance equal to that
of locality.

While it is probable that no biologist is seriously intcrested
in the allocation of deep-sea organisms to small arcas defined
by territorial considerations, it is customary to keep a list of
the marine fauna of this or that country. The western limit
of the British area, which to avoid confusion we call the
British-and-Irish area, was fcutatively placed by Norman’s
Committee of the British Association at the 1,000-fathom line.
Norman himself (1890) gave reasons for preferring the 1,500-
fathom line, but since the lesser depth has been adopted in
previous faunistic papers of the present series ifs retention
seems to be convenient. The 1,000-fathom line, in the north,
is about forty miles off the Mayo coast, while southwards, off
County Clare, it ranges out to nearly five times that distance
from land, again re-entering to about seventy miles S.W. of
County Kerry. The limit, therefore, W]glle‘possibly retaining
some consistency in reference to the distribution of benthic
animals, must vary considerably with latitude in any relation
which it may have to the occurrence of pelagic forms, and it
may be suspected that if a vertical line of separation from
surface to bhottom has a certain mgmﬁcgmcc where the deep
soundings come close to land such a line would require to
incline more and more shorewards as the soundings recede.

Taking the limit as we find it. the following species may be
added to the British-and-Irish list :—

Spinaz niger.

Bathylagqus atlanticus.
Bathytroctes rostratus’.
Xenodermichthys soctalis.
Gonostoma microdon,
Gonostoma bathyphilunt.
Synaphobranchus pinnatus.

1 See p. 27.
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Scopelus clongatus.

Scopelus punciatus.

Scopelus Rafinesqui.

Scopelus crocodilus.
Notacanthus Bonapartt.
Trachyrhynchus trachyrhynchus.
Molve clongata,

Melamphacs curylepis, sp. n,
Diretmus argentcus,

Among decp-sen fishes alrcady known [rom other parts of
the British-and-Irish avea note may be made of those which
do not seem to have been hitherto noted from within the area
off the west coast ol Ireland, viz. :—

Argentia stlus.
Maurolicus boreulis.
Stomias boa.
Scopelus glacialis,

Astronesthes  Richardsoni, Meclamphaés crassiceps and

Scopelus arclicus have occurred near but not actually within
the 1,000-fathom line.

Record, though not pertinent to the subject of these notes,
of Lumpenus lampetraeformis (Walb.) from the Irish Sea may
be of sufficient interest to excuse its intrusion,

Professor Collett’'s account of the fishes talen by the Michacel
Sars in 1900-1902 [1905] suggests, in the record from northern
waters of fishes already known from the south, that our lst of
forms inhabiting the intermediate fract is still far from com-
plete.

Before proceeding to the description of species we desire to
thank Mr. Boulenger and Mr. C. Tate Regan for assistance
in the comparison of specimens as well as for invariable
courtesy in putting at our disposal the collections under their
charge. To Dr. Scharfi we are indebted for access to the
material collected by deep-sea expeditions of the Royal Dublin
Society and Royal Ivish Academy, and to Dr. Johs. Schmidt
for specimens taken by the Danish fisheries-investication
crniser Thor westward of the British Islands. Our material
has been also augmented by a few fishes collected by Dr, R.
Norris Wolfenden in the saume region. The Helga material
is. with the exception of a few fishes taken previous to 1902,
due to Mr. G. P. Farran and Mr, 8. W, Kemp,

il.,—DESCRIPTION OF STPECIES.

In naming species of which the earliest descriptions seem to
give veasonable ground for variety of interpretation we print
the name ol the traditional sponsor in antique characters, fol-
lowed in brackets by the name of an author who has adopted
the same nomenclature and reasonably perfected the diagnosis.

[ 31 ]
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BATHYLAGUS ATLANTICUS, Ginther, 1887.
Pl. 1., Figs. 3 and 4.

This species has hitherto been known only frem the type, a
specimen measuring 165 mm. (6% in.) taken by the Challenger
in the South Atlantic. It is represented in our collections by
several small examples, of which the largest measures 54 min.
without the caudal fin. Naturally it differs considerably in
proportions from the adult, and may be described as {ollows :—

Form elongate, compressed, height rauther suddenly reduced
behind dorsal fin. Liength of head about 3% in fotal length
without caudal fin, considerably greater than height of body.
Snout very abrupt, less than half as long as eye. ISyes nearly
half as long as head, their horizontal axes set at a considerable
angle to the long axis of the head, so that the verticals from
their anterior edges are much closer together than thosc fromn
their posterior edges. DLeast width of interorbital space about
7 of height of eye. ILower edge of preoperculum separated
from eye by a distance about equal to one-sixth of height of
eye. Gape very short, scavcely extending beyond vertical from
front of eye. Mouth terminal, somewhat obligue. Iower con-
tour of head gently curved, not remarkably prominent. Origin
of dorsal fin rather nearer to snout than to origin of caudal,
its base shorter than that of anal fin and about as long as
caudal peduncle. Height of caudal peduncle less than § of
length of head. Lateral line straight, with about 36 scales
(from evidence of scale pouches). Transversc series in front
of dorsal 6, in region of anal fin 6, including a row of small
scales over the bases of anal rays. An additional row of small
scales possibly present thronghou$ the dorsnm. No scales on
the head or nape, nor ventrally in front of the pectoral fins,
All scales (remaining in the specimen) cxtre'n'lc]y thin. TPec-
toral (apparently) smali. D. 9, A, 15 (including a very slender
anterior spine), V. 8. Caudal missing. Colouration black.

We have examned the type in which, as stated by Ginther,
the height of the body is 2 little Jess than the length of the
head, which is » of the total length without the candal fin.
It is therefore, as might be supposed from the difference in
size, a much stouter form than the young specimen which we
describe and figure. We are unable to agrec with Gunther
that the scales of the lateral Jine series were about forty in
number. All the scales were missing when the speciinen wasg
received at the Museum, but it appears to us that i the type,
as in our smaller specimen, those anterior to the vertical from
the dorsal fin were, on the present QVJdencg of scale pouches,
considerably larger than the posterior series. We read the
number as about 36,

The interorbital width, given in the specific diagnosis as 3
of the length of the eye, would seem to have been based upon
the greatest distance between the eyes without regard to the
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bony orbital ridges. Xven taken in this way the interorhital
dimension seems. front the present condition of the speeiment,
to have been somewhat over-estimated. As in our young
cxample (see PI. I., fig. 4) the eyes in the type arc set in
anteriorly converging planes so that the interorbital or inter-
ocular width is difficulf to define, the more so since the super-
ficial bones are imperfectly ossified.  Internal to what we
supposc to be the true bony orbits the interorbital region of
the typc, which is absolutely devoid of skin, exhibits a pair of
well-defined but delicate bony ridges indicated, but somewhat
veiled by skin, in our largest example. In Goode and Bean’s
delineation of their B. euryops und B. Benedicti the antero-
ventral contour of the head is remarkably inflated. This is
evidently duc to post-mortem depression of the hyoid appara-
tus, which in 2 nunor degree is noticcable in the type of B.
atlanticus. 1t is probable that under normal conditions the
ventral profile of the head in the west Atlantic species is in no
way remarkable.

The type of B. atlanticus was taken by the Challenger at
Station 318, 42° 32" S., 56° 29’ W., cast of North Patagonia,
soundings 2,040 fathoms.  The net. according to Sir John
Murray, never touched hottom but probably went near it, and
the damaged condition of the specimen suggests that 1t was
caught far below the surface.

Our material—speciimens from about 25 to 54 mm. in length
—was obtained in May, August, and November, 1905, in tow-
nets fished off the coast of County Mayo at soundings ranging
from over 1,000 to about 1,500 fathoms, No net went within
less than 50 fathoms of the bottom, and one was not neaver
than 300 fathoms to the bottom. B. atlanticus is therefore,
so far as is at present known, a pelagic fish very widely distri-
buted in the Atlantic.

SYNAPHOBRANCHUS PINNATUS (Gronow),
Nettophichthys retropinnatus, Holt, 1891,

Nettophichthys retropinnatus, Holt and Calderwood,
1895.

Young Synaphobranchus pinnatus, x :

Nettophichthys tetropinnatus was founded on a specimen
of 8. pinnatus taken by the Fingal in 1890. It was badly
damaged, having the hcad nearly severed from the body and
the dorsal and anal fins practically stripped off. Holt regarded
the pectorals as naturally absent and the gill-apertures as

[ 8]
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lateral, and considered that there were traces in the regions
of the dorsal and anal fins of slender and rather widely
separated fin rays, as in the genus Neitastoma to which he
supposed Nettophichthys to be closely allied. His drawing
(Holt and Calderwood,* Pl. XLL1.) was published without duc
acknowledgment of the extent to which the fins had becn
“restored,”” and in that respect and in the branclial and
pectoral regions is entirely inaccurate,

The Helge examples are of about the same size, and being

in perfect condition can be determined without difficulty as
young Synaphobranchi, and referred, without reasonable

doubt, to S. pinnatus.
The subjoined measurements are taken from the specimen
caught at 454 fathoms :—

Total length, . . 118 mm
. without cawdal fin, . 115 ,,
Length of head, - - 15 .
o snout 5 e

] | narrow part of snout, 15,

I eye, . . 3 12
Snout to angle of preoperculum, 12 ,,
Juength of gape, . 3L o
Length of pectoral fin, 6 ‘s
Snout to origin of dorsal fin, . 35
. " anal fin, a8 = 4
Height of head, 5 -
o, body at anus, 55 L
Interorbital width, . : . 28 5
Width of postorbital part of head, . g ’s

Width of body,

The length of the head is therefore contained about cight
times in the total length without the caundal fin, the Jength of
the snout three, and the length of the eye five trmes in the
length of the head, which is three times as great as 1ts Leight.
The height of the body at the anus is about equal to the
length of the snout, which is a little shorter than the pectoral
fin. The eye is anterior by about its own length to the angle

of the gape,

The adult, as may be seen from the diagnosis and figures
given by Glnther (1887), is relatively stouter, but the differ-
ences are only such as are normally associated with phases of
growth.

In the young examples the median fin rays are set so closely
together as to be practically uncountable even under the micro-
scope. By counting, with more or less accuracy, short lengths

*Mp, Calderwood is in ne way responsible, Taving had no opportunity
of examining the specimen. E. W, T. H.
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and multiplying by the total lengths one arrives at a computa-
tion of 1. ca. 320, A, ca. 348, which may have some relation
to the actual figures.

The gill openings are narrow and situate close together on
the ventral side of the head, where, though overloocked in the
original description, they may still be detected in the specimen
called Nettophichthys,

The jaws are armed on the pracmaxillac with a group of
rather large feeth, somewhat abruptly reflected and with some-
what swollen bases. Behind this group are several smaller
tecth in a single line.  In the description of Nettophichthys
the premaxillary feeth were regarded as helonging to the
vomer, an ervor which may also prove to apply to descriptions
of the dentition of Netiastoma. '

The maxillae have a series of enlarged teeth internally;
among these and externai to them are a number of minute
teeth not forming a regular serics. The mandibles have a
single serics corresponding to the larger series of the maxillae,
and in both maxillae and mandibles the anterior teeth are the
larger.

‘The skin presents under the microscope a number of closely
set oblique striae which may represent the incipience of such
scales as Synephobranchus possesses.

The natural colouration of young examples appears to be
greyish, the snont, jaws, ventrum, and caudal fin rather dark.

Qur sketch, p. 7, with the above mnotes, wilt probably
suffice for the recognition of young stages. The characters of
the adult may be summarised from Gunther’s description,
which appears to be based on specimens 330 mm. (13 in.) to
685 mm. (27 in) long :(—Eye abont half as long as snout;
preanal length about half as long as postanal; pectoral half
as long as head, its origin midway between snout and anus.
Dorsal and anal fins low, especially the former. Colouration
black or brown. '

S: pinnatus is known from the Pacific and from both coasts
of the Atlantic, extending on the eastern coast as far north as
Norway. Its vertical range appears to iiec betwcen about 100
and 1,200 fathoms,

Our Yrish records are from 144 fathoms, ofl County Mayo,

454 fathoms, off County Kerry, and 500 fathoms, ncar the
Porcupine Bank.

SCOPELUS PUNCTATUS, g{nfimsqltt, 1810, (Goede
and Bean, 1895).
AMyctophum punctatum, Goode and Bean, 1895.

B v Braner, 1904,
Scopelus caninianus, C. and V., 1848.
. A Gunther, 1864,
. yy Caunther, 1887, pars.
vy pars? Litken, 1892,
[ 35 ]
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The collection includes several small fishes which we regard
as referable to the species which Goode and 1ean and Brauer
call M. punctatum, Rafin., but as opinions may diflcr as to the
limitations of that species and as to the interpretation of its
synonomy, it may be as well to give a description of our

specimens : —

Scopeli measuring from 26 to 32.5 mm. withount caudal fin
and having the characters of Myctophum as defined by Goode
and Bean. Colouration brownish black, the scales opalescent
in certain lights. Form rather slender, but head and thoracic
region somecwhat elevated, eye large and snout obtuscly
rounded. Head abouf 3%, greatest height of body abont 4%
in total length without caudal fin. Height of candal peduncte
about equal to length of eye and abouti of greatest height of
body. ILength of eye asbout twice that of snout, about % of
length of head and about 3 of postorbital length of head.
Origin of dorsal fin much nearer to snout than to caudal fin.
Pectoral reaching beyond middle of ventral.  Ventral not
quite redching origin of anal. Origin of adipose opposite last
fourth of anal. Longest dorsal ray abont equal to length of
head without snout, longer than longest anal and caundal rays.
Fin-ray formula D. ca. 12-14, A. ca. 20-22. Scales of lateral
line ca, 44-45. Photophores—mandibular 3;—opercular 2,
close together in a subvertical line a little above and behind
angle of jaw ;—pectoral 3, the upper nearer to the lateral line
than to the base of the pectoral fin ;—antero-lateral 1 ;—medio-
lateral 3 in an almost straight subvertical linc, the upper
opposite the 17th scale of the lateral line and about opposite
the origin of the anal fin ;—postero-lateral 1, opposite the 27th
scale of the lateral line and distinctly anterior to the vertical
from the origin of the adipose fin;—super-anal (77} 8—9+9;
—pre-caudal 2 close together in slightly oblique line at the
postero-inferior angle of the caudal base.

We have five specimens, measuring respectively, without
the candal fin, 26, 26, 28, 30, and 32.5 mm. The two largest
which have nearly perfect tails are 37 and 40 mm. in total
length, and in so far as it is possible to determine the measure-
ments between perpendiculars of such small creatures by com-

passes and rule may be tabulated as follows :—

mm. mm,
Total length, : . 40 37
Total Iength without caudal fin, . . 325 30
Length of head, . - A .9 8'5
Length of eye, a - . M8 3
Liength of snout, . . o . 1'5 13
TLength to origin of dorsal fin . . 13 13
Tength to end of base of dorsal fin, 18 17
Length to origin of adipose fin, . 2475 23
Length to origin of anal fin, : . 18 1751
Length between adipose and caudal fins, . 6 55
Height of body at shoulder, . . g (23‘5
75

Height of caudal peduncle,
[ 36 ]
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The fin-ray formula given above is taken from all five speci-
mens, bub an absolutely satisfactory count is difficult to us,
and if it is equally so to other observers, differences of one or
two fin-rays c¢annot be of much importance in specific diagnoses
of Scopeli. We can count the scales of the lateral line, by
scules or scale pouches, with reasonable certainty in the two
largest specimens. Though no Seopelus has many scales a
relatively large variation appears to be admitted to exist in
species.  ‘I'ic photophores are not deciduous and are practi-
cally perfect in all five specimens, though the three smallest
have lost much of their skin. They are well developed, and
remain fairly brilliant after preservation in aleohol and forma-
line. One specimen has only seven in the anterior section of
the superanal series of one side. 'We think this is due to
accident and that the normal superanal formula is §-9 +9.

949 occurs only on one side of one specimen. Brauer gives
7T-9+7-11,

Goode and Bean do not formulate the super-anals of their
M. punctatwm, but show 6+9 jn the figure. In other species
they recoguise a considerable Jatitude in the number of super-
anals, and with such experience as we possess we regard 6—9
+7-~11 as probably characteristic of the speeies. Iiitken’s
S. canintanus is exclnded by Goode and Bean {rom M. punc-
tatum because the postero-lateral is shown as at or near the
vertical fromn the origin of the adipose fin. The super-anal
formula is given as S—3+8 -9, and the difference in position
of the postero-lateral, possibly due in part to circumstances of
preservation, may, we think. be racial rather than specific.
Tts position is certainly not absolutely constant in the British
Museum specimens.

Apart from the photophores our specimens agree well enough
with Goode and Bean’s definition of M. punctatum save in two
particulars.  The American authors state that the anal fin
arises under the 21st scale of the lateral line. Their figure
scems to show it arising below the 18th seale, and in our two
largest specimens 1t seems to arisc under the 17th scale. The
specimen figured by Goode and Bean measnres 90 mmn., and
a difference of one scale, or more, is quite possible in examples
separated by 60 mm. of total length. If the authors mean
that the anal fin arises at the basc of the 21st oblique series of
scales crossing the lateral line their deseription and figure are
in accord and apply sufficiently to our material. Theyb further
state that the adipose fin is opposite the penultimate ray of the
anal fin. Their figure agrees with our material in exhibiting
the anterior end of the base of this fin somewhat further for-
ward. In our specimens the ventral fins when perfect very
nearly reach the anal. In M. punctatum they are described
as far from reaching the anal. To this difference, real or
apparent, we are disposed to attach no importance.

) Our mq,tgrial agrees well enough with Messina specimens
in the British Museum, 47 to 65 mm. in length without the
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caudal fin, catalogued by Dr. Giinther as S. canmianus, and
therefore referable, as we suppose, to the species which Goode
and Bean prefer to call punatatus. These bave the super-
anal formula 7 -9+ 7-9, and sometimes show the remains of
dorsal and ventral pre-caudal, apparently luminous marginal
bodies, sometimes one, sometimes both, and in one case neither
being discernible.

There are in the British Museum three small Scopeli from
the Pacific recorded as S. caninianus. The Challenger ex-
amples from between the Admiralty Islands and Papua scem
to us to differ specifically from one another. One has three
mediolateral photophores which form an obtnse-angled
triangle, and is, we thinlk, clearly not a specimen of S. punc-
tatus. The other, if not S. punctatus, is very closely allied to
it ; the fin-ray formula appears to be D. 14, A. 20; there were
once apparently some 38 scales in the lateral line, and the
super-anal photophores are 8+ 6 ; there is a well-marked ventral
marginal body, similar in type to that of S. erocodilus. The
third specimen, from the surface of the Pacific, has 1ts medio-
lateral photophores similarly disposed to those of the first
Challenger specimen, and may well belong to the samne species,
whatever it be,

Liitken mentions records of his S. caninianus from the
Pacific and Indian Qceans,

The specimens which form the snbject of this note consist
of several taken by the Helgu off the coasts of County Kerry
and County Mayo in nets sunk to 200 and 350 fathoms, and
one taken by the Thor north of the Bay of Biscay in o net
sunk to 164 fathoms.

SCOPELUS CROCODILUS Hisse, 1810), Liitken, 1892,

Pl 1., Fig. 5.

Myctophum crocodilum, Brauer, 1904, nec Cuvier and
Valenciennes, 1848,

Lampanyctus crocodilus, Goode and Bean, 1895 (pars?).

Nyctophum BRonapartii, Coceo, ** Lett. su Salmon.”

Lampanyctus Bonapartii, Bonaparte, 1832-1841.

Some small fishes, taken in nets sunk to 75, 700, and 1,150
fathoms off the coasts of Counties Mayo and Ierry, and
measuring from 28 to 44 mm. without the caudal {in appear
to be referable to this species. Their photophores are ex-
tremely deciduous, and it is not possible to exactly determine
what may have been the usnal photophore formula in life.
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Practically, the scales arc entirely missing, and the determi-
nation of the number of the lateral line series from the remains
of the scale pouches presents some ditficulty. The fins are
more or less broken, but in a few specimens they are almost
perfect. Natuvally the number of rays is not casy to count,
as they arc mostly depressed and very brittle.

The limits of species in Scopefus being by no means subject
of agreement among ichthyologists, it seems as well to give &
description of the specimens.

Form clongate and meagre, the ridges of the dorsal
andl anal fins somewhat projecting anteriorly. Coloura-
tion, in formaline, black with a slight tinge of blue rather than
brown. Scales of the lateral line series about 34 or 35, with
possibly 1 or 2 more. . c¢ 14-15, A, ce. 17-18. Head
snake-like ; snout narrow and conical, generally shorter than
eye. Jaw ecxtending far beyond eye, pre-opercular keel
obligne. Lye small, about 4% to 43 in head. Height of body
about 13} to 1% in length of head.

Origin of dorsal fin rather nearer to snout than to caudal
base ; basc of dorsal slightly overlapping base of anal, longest
dorsal rays nearly as long as cawdal, longer than anal rays, and
nearly three-quarters as long as the head. Adipose fin op-
posite lust few rays of anal.  Pectoral and ventral fins reaching
beyond the origin of anal.

Photophores—niundibular 3, indistinetly defined apparently
luminons arcas in the usual situation : a narrow anteriorly
tapering white body internal to the proximal part of the
mandible may also be part of the luminous apparatus ;—oper-
cular not exceeding 3 In any specimen, the upper and middle
behind the eye. the lower some way above the jaw and some-
what in front of the vertical from the angle of the jaw. The
three may be seb i an oblique line, that nearest the angle of
the jaw being the posterior, or the middle photophore be some-
what antero-ventral to a line between the upper and lower (the
three represented in our material may not improbably be less
than the full normal number, sometimes one and sometimes
the other of two median members of  series of four beine
missing*) ;—pectoral not exceeding 3, the upper near t.h?;
lateral line, the middle and lower respectively above and be-
low the base of the fin;—thoracic 4, the first at a considerable
interval from the second;-;abdominal 4 ;—super-anal 6-17
+7:— 8, the first of the anterior series sometimes considerably
in advance of the second ;—pre-candal 8+1, the first separated
by a short interval from the super-anal, the last widely
separate from the preceding, and at the lateral line ;—antero-
lateral 3, the middle more or less above a fine between the

* Most of our specimens have no opercular
from the condition of the skin it js inipossibl
had any.

photophores at all. and
e to tell whether they ever
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other two ;—medio-lateral 2 in a sub-vertical row, the lower
about opposite the origin of the anal fin ;—postero-lateral 2 in
a slightly oblique row continued below by the last or penulti-
mate member of the first section of the super-anal series.

Marginal bodies apparcntly connected with the luminous
apparatus comprise—/(1.) 2 small mass of dead white matter on
the front edge of the base of the adipose fin, which in its most
perfect condition is rather sharply triangular in lateral con-
tour, but does not seem to have a hard outer coating :—(ii.) on
the caudal peduncle immediately in front of the anterior caudal
rays a narrow keeled plate, apparently consisting of three
coalesced scutes containing a dead white matter, which occupies
less than half the distance between the caundal rays and the
adipose fin :—(iii.) on the ventral edge of the peduncle a corres-
ponding plate, between which and the anal fin is a series of
about six distinet but slightly overlapping keeled scutes, all
containing similar matter. In less perfect examples there are
no distinct scutes, but merely strips of whitec matter ol greater

or less extent.

These bodies, when perfect, correspond almost exactly with
those described and figured by Goode and Bean in Lampanye-
tus gemmifer. Since it is evident that their appearance is
snbject to great modification according to the condition of the
specimen, they are probably of no great importance in the
interpretation of dizgnoses.

It will be seen that while closely approaching several species
our specimens do not exactly agree with the descriptions of
any, and it is only by comparison with the British Museum
material of S. crocoditus that we have felt able to refer them
to that specics. The Musecum series consists of a number of
Mediterranean examples of different sizes: the smallest 75
mm, in length excluding, and 89 mm. including the caudal fin,
and therefore considerably larger than any of ours; the largest
of the full size of the species, viz., about 200 mm. without the
caudal fin. There is afso a large example taken from the
stomach of another fish from the Atlantic, 81° N., 37° W,
(off the Azores). While the larger are more regular in outline
the smaller retain the characteristic meagre appearance shown
in our figure. 'The fin-ray and scale formulae appear to bhe
. ca. 18~14, A, ca. 16-18, Sc. I. 1. ca. 36. The pectoral,
thoracic, ventral, antero-, medio-, and posterolatcral photo-
phores appear to be as in our figure. The photophores of the
opercular series appear to be rather variable in position as well
:f1s in (present) number. Somc specimens have as many as
our.

A more important difference is found in the super-anal and
pre-caudal series. Whereas in our specimens or at least in
those of them in which the formulae can be read there is g
small but well-marked breal between the last super-anal and
the first pre-caudal photophores, we cannot find such a break
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in any British Museum example which appears to have the
photophores of this region perfect. The super-apal formula
taken from six specimens is 7~8 (9)+10- 12, the second sec-
tion including the first three photophores assigned in our
material to the pre-caudal. The last pre-caudal is, as in our
specimens, widely separated from the others. In Litken’s
diagram, which seems to have been based on a large example,
there is shown a small break between the super-anals and pre-
caudals, which is well marked although smaller than in our
specimens, while five opercular photophores are presented.
The marginal bodies of the adipose fin and caudal peduncle
are present in more or less perfect condition in some of the
British Museum examples, and the condition of those of the
ventral peduncular series in one suggests that they are nor-
mally covered by a transparent membrane. The dorsal partly
overlaps the anal fin as in our specimens, in Littken's diagram,
and in Goode and Bean’s figures of several species referred
by those authors to the genus Lampanyctus, in which the
dorsal is said not to overlap the anal. Their description of
L. erocodilus is in other rvespeets not in accordance with the
figure which has been taken from a fish having D. 14, A, 17,
instead of D. 12-13, A. 14, as stated iu the text. It seems to
us that their description relates, at least in part, to a fish
other than the S. crocodilus of Liitken. Liitken and Brauver
agree thut §. Bonaparti of Cocco and Bonaparte is 2 synonym
of S. crocodilus, Risso. Goode and Bean express no opinion
on this point, but notice the resemblance of their I.. gemmifer
to S. Bonaparli. Tt differs (teste their figure) from the
Museum series of 8. crocodilus chiefly in having two photo-
phores near thg postero-lateral, which are not mentioned in
the text, and_in lacking the pre-caudal photophore at the
lateral line. Between super-anals and pre-caudals there ap-
pears o be no break.

We ave satisfied of the specific identity of our specimens
with the 8. crocodilus of Liitken and with the specimens so

labelled (on the authority of Gal, Giglioli, and Boulenger) in
the British Museum.
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NOTACANTHUS BONAPARTI,Rissy, 1840 (Collett, 1905.)

Notacanthus  mediterrancus, De
Filippi and Verany, 1857,

Notacanthus Bonaparti, Collett, 19035.

Body laterally compressed, about
twice as high as wide, greatest
height a little over 3} to a little
over 4% in length from snout to
anus. Head, 2% to 3 in same dis-
tance, 6% to 74 in total length (with-
ouf caudal fin). Anus anterior to
median, opposite the 2nd or 3rd
dorsal spines (when the anterior
spines are present*}, pre-anal to post-
anal region about as 4:7. Dorsal
profile of head sub-horizontal, even
or slightly curved. Snout rather
obtusely pointed, not much com-
pressed laterally, longer than the eye
by about the distance between eye
and nostril, or by about half the
length of eye. Egye longer than high,
length over 5 in head and about 11 in
interocnlar width. Mouth crescentie,
about as wide as interocular width.
End of maxilla below centre of eye,
armed with a sharp spine usually
(always normally ?) concealed by skin.
Lips thick, not forming a fold except
at sides of lower jaw. Teeth in a
single row, about 20 to 22 on each
side on praemaxilla, 25 on mandible,
19-22 on palatine. Mandibular sym-
physis at or near vertical from be-
tween eye and nostrils. Gill mem-
branes free from isthmus, uniting
ventrally at an acute angle somewhat
in front of vertical from upper ex-
tremities of gill opening and about
1} or 1 eye-length behind vertical
from hind margin of eye. D, VI-IX 1,
consisting of spines set apart at dis-
tances about equal to height of eye,
each bound to dorsum by a posterior
triangular membrane, the last spine
(usually) with a rudimentary soft ray
arising immediately behind it and
connected with it and with the

* The number of (and the position of the

anterior and posterior) dorsal spines appears
tous to be a character of doubtful apecific value.

{ 42 1
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dorsum by membrane. Spines gradually increasing in size
from in fromnt backwards, the last in adults about as long
as the eye, and in small esamples (always?) considerably
longer than the rest of the series. The first spine sometimes
almost completely concealed by the skin. A. XI-XVIIT 102-
145 (observed total, 115-163), origin opposite 3rd or 4th dorsal
spine, posterior spine or longest soft ray about as long as the
eye ; soft rays jointed but not branched ; about 1-5 anal spines
behind the last dorsal spine. P. ca. 14-15, less than half as
long as head. V. III 6-8. 1st spine very short; 3rd, about
or nearly as long as the eye, with bifid tip. Soft rays usually
6, not reaching vent. Inner insertions of the fins united.

Scales minute, about 25 longitudinal series between Ilst
dorsal spine and lateral line, about 40 between lateral line
and anus, of nearly equal size all over body, slightly smaller
on head. Lateral line well marked anteriorly, with a slight
downward curve in region of dorsal spines, obsolescent towards
the candal extremity. Colouration brownish grey (or reddish
grey ?) after preservation, lips, mounth, pharynx and gill cavity
more or less black. Hinder part of anal fin and corresponding
ridge of dorsum blackish.

Locality. Station S. R, 171, 5—XT—'04. 48 mi. off the
Tearaght, County Kerry, 52° 7/ N., 11° 58 V., 337 fathoms,
fine muddy sand. Trawl—One, 365 mn.

Station S. R. 212, 6—V—"05, 50 mi. oil the 'Tearaght, 51°
54’ N., 11° 57 W., 411 to 378 fathoms, fine sand. Trawl—
One, 320 mm.

The diagnosis given above is chiefly based upon the notes
which Collett has given of the characters of thirteen specimens
taken by the Michael Sars, since the range of variation ex-
hibited by his series is sufficient to include our material.
Without this assistance we should have been disposed to in-
stitute a provisional species, as the Irish specimens did not
seem exactly referable to published descriptions, nor certainly

identical, on comparison, with species represented in the
British Museum.

Tt is now apparent that species of Nolacanthus arec not
susceptible of delimitation by small differences of proportions
or of num_ber and topographical relation of spines, and if it
were possible to compare a considerable series, in reasonable
state of PE’ESP"V‘L’;@O“, of the various Notacanths existing in
literature it is likely that the number of species might be
further reduced. For our present purpose it is sufficient to
record that N. Bonaparti, previously known from the Mediter-
ranean and from the sea between the Targes and Hebrides,
occurs also on the Irish coast. Collett regards it as probably
identical with the Pacific N. sexspinis Bﬁ’chmﬂson and very
slight expansion of its diagnosis would serve to ‘admit N )
annectens, Boulenger, 1903, from the Cape of Good Hope.

[ 43 1]
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NEROPHIS AEQUOREUS (Linn.), var. EXILIS, nov.

Nerophis aequoreus, Holt and Byrne, 1904
Syngnathus, Koehler, 1896.

A Nerophis exceedingly common in the deep-sea region of
the twest coast of Ireland appears to us to be probably worthy
of specific distinetion from the comrmon littoral N, aequoreus.
It i1s at least entitled to varietal rank, and pending opportunity
of comparison of a large series of littoral and deep-sea forms
of comparable sizes we provisionally record it as o variety.

The annular formula is ea. 27-28 abdominal + ca. 57-62
caudal. The dorsal fin has ca. 40 rays on 8-9 abdominal and
8 candal rings. The form is always meagre and attenuate,
The mwaximum observed length is for females 240 mm., for
males 185 mm. Males may be ovigerons at 135 mm., females
may have a well-marked dorsal ridge at ce. 170 mm. The
scutes of the annular series arve distinct and conspicuously
armed on the margins in specimens which have attained a
length of 185 mm. (including ovigerous males), and in some
cases in specimens exceeding 150 inm. in length. The pectoral
and caudal fins are vestigial, and usually absent in adults.
The colouration consists of alternate reddish or blackish-brown
and pale bands throughout the body and fail except m large
specimens, which are uniformly pale reddish brown without
distines bands. The horizontal range of the var.iety as evi-
denced by specimens which we have examined 1s from the
north-west of Ireland to the Bay of Biscay, but we suppose that
deep-water and off-shore Nerophis, recovded as N. aequorcus
from a much wider area may probably be referable to this
variety. We have found it benthic at 91 fathoms on the Por-
cupine Bank, and pelagic ofl the west coast of Ireland over
soundings of about 50 to 1,500 fathoms, and about 2,000
fathoms off the Bay of Biscay.

Our present material suggests that therc is considerable
variation in the size at which the ridges of the dermal armature
become obsolete, but they may remain in an adult (ovigerous)
male as distinct as in Syngnrathus acus or S. rostgllatus. The
young are freely pelagic, and we have received ovigerous males
up to 184 mm., and females up to 204 mm. in townet gather-
ings made actually at the surface.

Our only evidence of a benthic habit is afforded by the
capture of two large examples, one an ovigerous male, at about
91 fathoms in a dredge on the Porcupine Bank, and by the
occurrence of a similar specimen, on the same occasion, in the
stomach of a Scyllium canicula, which, so far as we know, is
a fish which does not range far from the bottom. The two
living Nerophides had the air-bladder distended, gmd could not
leave the surface of the water in the vessel in which they were
placed. It was of interest to note that they clung to each
other (no other object being available) by the snake-like use

N 498 ]



II. 05, 19

of the tail familiar in littoral N. eequorcus. The dredge did
not reveal much for them to cling to on the bank, the only
excrescences from the stones being o very small colony of
some hydroid resembling Eudendrium, and a few masses of a
branching polyzoan, perhaps a species of Smatlia.

So little is really known of the elasticity of characters in
fishes that 1t is impossible to either affirm or deny that a
littorally-bred Nerophis might by fortuitous drift into the
ocean be so far modified in growth as to retain till a com-
paratively late period in life, or even until reproductive
activity has comunenced, the characters which are normally,
or littorally, those of the young only.  We propose, when
sufficient material and time shall be available, & more cxact
comparison of the characters of N. aequorcus in its typical
form and the variety ezilis, which may serve to reveal distine-
tions which we have not as yet grasped. Tor the present if
secms as if the two forms present an instance of a species in
process of fission. N. eequorcus, var, ewsilis, might be sup-
posed by the mere evidence of number captured, to be the
most abundant pelagic fish of the Irish deep-sea region. FPro-
bably it is nothing of the sort, and is caught in quantity
hecause it has, of all the fishes that lic in the track of our nets,
the most inadequate means of evading them.

MELAMPHAES EURYLEPIS, sp. n.

PL 1., Figs. 1 and 2.

Length of head less than 3 times in total lengtl (without
caudal fin) and greater than greatest height of body. Ileight
of head, 3 of its length. Eye small, 1} to 1% in snout, and
about 6 times in head, separated vertically by more than its
own length from fop of head and gape respectively. Gape
oblique, lower jJaw very slightly projecting. Body highest
immediately behind head, deereasing suddenly in height be-
hind dorsal and anal fins. Caudal peduncle as long as head,
its greatest height 2% to 8 times and its lcast height 33 to 4
times in its length. =

D. IT 10-11, commencing nearer to snout than to origin of
caudal. A. I (II) 8, commencing a little behind middle of
dorsal. Pectorals reaching to or beyond hind edge of base of
anal. Ventrals set In the same vertical as pectorals.

Scales (l_Jea,rly all missing in type and other specimens) very
Jarge,* thin and_membranous (about 6 mm. in diameter in
type), somcwhaj; irregularly arranged on anterior part of body ;
about 13 to 15 In a longitudinal series; 3 in a transverse series
on anterior part of body, possibly with a small scale abote and
below; 3 in a transverse series in caudal region, the median
scale larger than those above and below °jt, Colouration

*Our figure purports to portray the seale pouchesg as they remain in
the type specimen,
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black. TLength (of largest specimen) about 80 mm. Habit
and distribution, pelagic in deep water in north-east Atlantic,
near Ireland.

_ Our materjal consists of three speeimens, of which two are
in fair condition. The third is small and damaged, and
though reasonably referable to the species was of no use for
the purposes of the diagnosis given above. The eircumstances
of capture are as follows :—

1 (type). 79 mm. long (inclnding damaged caudal), taken
12-TI-°03, at St. S. R. 197, 54° 57 N., 10° 5" \V., about
50 mi. W. by N, (magn.) of Eagle Island. County
Mayo, in a large open townet lowered to 600 or 700
fathoms. Depth by Admiralty soundings about 1,300
fathoms.

3 (co-type). 76 mm. long (including damaged caudal),
taken 20-V-'05, at St. 8. R. 231 at the same place as
the type in a pelagic otter-trawl lowered to about 1,150
fathoms,

3. About 14 mm. long (including damaged caudal), taken
3-XI-'04, 52° ¢' N., 12° 0 W., 50 mi, W.N.W.Nly.
(magn.) of the Tearaght, Connty IKerry, in o large open
townet lowered to about 350 fathoms. Depth by
soundings, 375 fathoms.

M. eurylepis is distinct from any species of which we have
seen a description, but comes rather near to M. mizolcpis,
Guanther, known from two specimens. One (the type) was
taken by the Challenger south of New Guinea, the other by
the Investigator in the Bay of Bengal. We have examined the
type, which is in the British Museum. The two specics are,
to the eye, obviously distinct, and the chief points of difference

may be expressed as follows :—

(i.) The caudal peduncle in 3. eurylepis is as long as the
head, nearly three times as long as its own grea_tcsi_;, and
four times as long as its own least height, while in M.
mizolepis it ijs markedly shorter than the head, very
little more than twice as long as its own greafest, and
less than thrice as long as its own least height.

(ii.) The eye in M. mizolepis is about half as long as the
snout; in M, eurylepis it is about two-thirds as long as
the snout.

(iii.) In M. ecurylepis the distance between the posterior
extremity of the base of the anal fin and the base of
the caudal fin is equal to the distance between the
posterior ecdge of the pz'e-operculmn and the posterior
extremity of the base of the anal fin. In M. mizolepis
the base of the pectoral fin must, in the same compari-
son, be substituted for thc posterior edge of the pre-
operculum.

L&y ¢
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(iv.) The head of M. ecurylepis is distinetly larger and
stouter than that of M. mizolepis, but we are unable to
express this difference by comparative measurements.

(v.) The opercular flap in M. eurylepts has a rounded
margin.  In M, mizolepis it is produced info a feebly-
marked angular projection.

(vi.) In M. curylepis the pectoral fin when perfect extends
beyond the bases of the dorsal and anal fins. Tn M.

mizolepis it does not reach the posterior end of the base
of the anal fin.

The scales of the type of M. mizolepis are now impossible
to count, but may, as was computed by Gunther, have been
more nnmercus than those of 3. ewrylepis. The sculpture of
the head bones is probably of no diagnostic importance in the
genus since its appearance depends largely on the state of
preservation of the skin, and its exact description and delinea-
tion is practically impossible. ‘Che bony cap shown in our
fignres of M. ecurylepis may probably be entirely masked by
gkin in perfect specimens,

The habits of fishes of the genus Melamphaés (including
Plectromus, Gill) ave little known. Hitherto they seem to
have been taken in nets which were fished at the bottom as
well as on their way up to the surface. M. eurylepis appears
to be pelagic. Our two largest examples were taken 50 miles
off Iiagle Island, County Mayo, at a place where the declivity
is so steep that the depth cannot be exactly stated unless
actual soundings are made. It varies within & very short
horizontal distance from about 1,200 to about 1,500 fathoms.
Here one specimen was taken in a net sunk to 1,150 fathoms,
another in a net which did not go beyond 700 fathoms from
the surface, and therefore certainly not wnearer than 500
fothoms to the bottom. The third and smallest specimen was

taken at soundings of 375 fathoms in a net sunk to 350 fathoms
below the surface,

111,—SUMMARY OF RECENT RECORDS OF FISHES FROM THE
IrisE ArLANTIC SLOPE.
It is unnecessary here to recapitulate the species which have
already been noted from‘the region,* except in cases where
some particular observation or lack of observation calls for

remark. For present purposes locality may be sufficiently
indicated by reference to soundings,

SCYLLIIDAE,
Scyllium _canicula (Cuv.) appears to be abundant on the
Porcupine Bank at soundings of about 91 fathoms.
Pristiurus melanostomus (Raf.) has been taken rather com-
monly, but P. wmurinus, Collett, has not yet been detected.

* Gunther, 1874, 1889; Bourne, 1890; Scharff, 1891; Holt, 1891,
1802 ; Holt and Calderwood, 1895; Holt and Byrne, 1803, 1804, 1905.
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SPINACIDAE,

Spinaz niger, Bonap., already well known from localities
to the north and south of our region, is represented by speci-
mens from 100 to 200 fathoms ca., but does not scem to be
common.

CHIMAERIDAL,
J We have not found any specimens referable to ¢, mirabilis,
Collett, among the Helga Chimaeroids,

SALMONIDAE.

Argenling silus, Ascan., has been recorded by onc of us ex
relatione piscaloris from off the south coast of Trcland (Holt,
1898). It may now be added to the British-and-Irish fauna
with certainty since the Helge has trawled u number of speci-
mens at 105 and 164 fathoms, south of the Porcnpine I3ank.
We may remark that A. sphyracna, Tiinn., seems to be com-
moner in the Irish Sea than on the west coast.

Bathylagus atlanticus, Gthr. See p. 6.

ALEPOCEPHALIDAE.

Alepocephialus Giardi, Kochler, is probably represented in
our collection by larvae taken near the 300-fathom and 1,000-
fathom lines. The species was originally described from the
Bay of Biscay (Koehler, 1896), and has been recorded from oft
the Hebrides and Faroe by Collett.

Bathytroctes rostratus, Gunther, has been taken in juvenile
condition near the Porcupine Bank. While the adulf
characters seem to be sufficiently defined for specific determi-
nation our examples (not exceeding in length 32 mm. without
the caudal fin) have on the postero-dorsal part of the gill-cover
a skinny digitiform or tubular process which appears o be of a
larval nature.1

Xenodermichihys socialis, Vaillant,—A single specimen
taken in a bheam-trawl unintentionally used as a townet,
soundings 500 fathoms, about 70 mi. off the Fastnet.

STOMIATIDAE.

Stomias boa, Risso, has been taken on several occasions
once in & net which did not descend below 200 fathoms from
the surface, over soundings exceeding 1,000 fathoms.

X Astronesthes Richardsoni, Poey (synon. A. abyssorum,
hoehler)_. A small specimen was taken outside the 1,000-
fathom line off County Mayo, at any depth between 1,150 and
0 fathoms. '

Gonostoma microdon, Gthr., has frequently been tfaken in
townets on either side of the 1,000-fathom line.
Gonostoma bathyphilum, Vaillant, was once taken between

700 or 800 and 0 fathoms, near the Porcupine Bank,

1 See p. 27.
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Mauroticus boreahis, Nilsson, is not nneommaon in tewnets
ranging at least as far shorewards as the 100-fathom line.

Argyropelecus hemigymaus, Coceo. Larval and  young
specimens, provisionally relerred 1o this species. are rather
common on either side of the 1.000-[zthom line. The
synonomy of the speeies of this genus seets to require sonie
reviston.

ANGUILLIDATE,

Lieptocephalt ol Anguille valgaris, Turton. have been taken
on a number ol occasions in deep water. T'hey have been at
once communicated to Dr. Johs. Sehmidt, of the Danish
I'isheries Staflf, who is making a special study of the life-
history ol the specics (see Schmidt, 1905).

NSYNAPITOBRANCHIN K.

Synaphobranchus pinnatus, Gronow.  See po 7,

SCOPELIDAE.

Scopelus glactalis, Reinhardt (S, scoticus, Gunther, Ben-
thosema Mullert, Goode and Bean), is, with the possible ex-
ception ol Gonostoma emicrodon, the commonest pelagic fish
i onr deep-water gatherings. Tt has usuwally been taken
about the £000-fathom line, but has occurred ou occasion in
considerably shallower water,

8. arcticus, liitken, is represented by a single specinien
tuken near the 1,000-fathom line oft the coast of Mayo. Part
of the head 1s missing, but the rest of the animal permits of
certain determination.

S. punctatus, Rafinesque : see p. 9.

S. Rafinesqui, Cocco; a single specimen taken near the
1,000-fathom line.

S. elongatus, Costa, is represented by a single example
trawled at 350 fathoms. 'The state of preservation is not such
as to permit of certain reference to one or other of the species
among which Goode and Bean have thought fit to partition
the Scopeli which have the general characters of Liitken's
S. elongatus.

S. crocodilus, Risso.  See p. 12,

NOTACANTHIDAE.
Notacanthus Bonaparti, Risso. See p. 18,

FIERASFERIDAE,

Ova with fully-developed embryos and vexillifer larvae ap-
pear to be referable to Ficrasfer dentatus, Cuv.

[ 49 )
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NEROPHIDAE.
Nerophis uequoreus, var. ewilis, H. and B. See p. 18.

MACRURIDAE.

Macrurus caelorhynchus, Risso, M. acqualis, Gunther,
and A, laesis, T.oowe, have proved to be conmon on the trawl-
1ng ground at about 350 to 400 fathoms off the ‘Learaght,
County Kerry,

Trachyrhynchus trachyrhynchus (Risso) is abundant on the
same ground.

GADIDAE.

Gadus poutassow, Risso, was found in the stomachs of fish
caught on the Porcupine Bank. Several young examples
were taken in a fine-meshed drift net on the Cleggan mackerel
grounds.

Phycis blennioides, Brunner, is common on the Tearaght
trawling ground. The type specimens of P, Aldrichii, Bourne,
appear to have been lost, but, from the description of them,
we think that they would have been referred by us to P.
biennioides.

Haloporphyrus eques, Gunther. Common on the Tearaght
trawling ground.

Mora wmediterranea, Risso. Not uncommon on the same
ground.

Molve elongata, Risso. A ling taken at 120 fathoms ap-
pears to so far combine the characters of the supposed Northern
and Southern species of deep-sea ling (M. abyssorum, Nilsson,
and M. elongatu, Risso) as to render it reasonably certain that
a single species is enough for the reception of both,

BERYCIDAE.

Trachichthys mediterraneus, C. and V. (Hoplostethus medi-
terraneum), is common on the Tearaght trawling ground.
Melamphaés crassiceps, Crinther, has been taken once, out-
side the 1,000-fathom line off County Mayo, in a townet.

M. eurylepis, 1. and B. See p. 19.

SKERRANIDAE.

Por_naiomus telescopium, Risso, has heen tm_\vlqd on several
occasions, and seems to be 4 normal resident within the area.

DIRETMIDAE.

Diretmus argenteus, Johnson, is represented by a specimen
measuring 83 mm. without the caudal fin. Tt was taken in
a towpet fishing between 350 apd 0 fathoms over soundings
of 470 fathoms, in November, 1905, S.W. of the Fastnet

Rock.
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NOTE ADDED TN PRESS

During May, 1966, Mr. Farran and Mr. Kemp have made
further exploration of the deep-water grounds off the Tearaght
Rock, extending the range of observation to about 900 fath.
Among the fishes taken, in addition to many of the species
listed above, may be noted the following, all of which, exceps
Macrurus rupestris, ave new to the British-and-Irish fauna. or
are now first recorded on the evidence of adult examples taken
within that area.

Centrophorus ringens (Boe. and Cap.).—Three, at soundings
between 215 and 5135 fath,

Chimaera mirabilis, Collett.—Nine, 550 to 893 fath,

Alepocephalus rostratus, Risso.—Several fine specimens, 610
to 680 fath.

Alepocephalus Giurdi, Koehler.—A number of fine specimens
(up to 770 mm., without caudal), 550 to 800 fath.

Conocara macroptere (Vaillant),—Five, 673 to 893 fath.

Scopelus punctatus (Rafinesque).—A number of speciniens,
tn.klen at the surface at night over soundings of 500 to 768
fath.

Bathypterois dubius, Vaillant.—'Three examples of the form
with short ventral fins, 610 to 893 fath.
Macrurus rupestris {(Gunner).—Severa), 550 to 800 fath.

Macrurus  mediterraneus  (Giglioli). — A well-preserved
Mncrurus of 475 mm. appears to be the adnlt of this little-
known spectes.

Muacrurus labiatus, Koehler.—EFleven, 557 to 893 fath.

Macrurus  Guentheri, Vaillant (M. sclerorhynchus, Gun-
ther).—One, 673 to 898 fath.

Antimora viola (Goode and Bean). —Two Antimora of about
140 mm. are probably of this species, 673 to 893 fath.

Scorpaena echinata, Koehler.—Two fine specimens, 550 to
800 fath.

All the above, except Scopelus, were caught in the trawl or
in fine-meshed vets attached to the trawi
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LIST OF AUTHORITIES QUOTED.

Bonaparte, 1832-41. —Faun. Ital., Pesc.
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10.

Cocco, 1820.— Alcuni Sslmoni.” Messina,
Coceo, 1828.-— Lett, su Salmon.” N. Ann. Sci. Nat. Bol.

Collett, 1905.—" Fishes of Michael Sars, 1800-2.” Rep. Norw. Marine
Invest.

Cuvier and Valenciennes, 1848.—Hist. Nat. Poiss, XXII.
De Filippi and Verany, 1857.-—Moem. Ac. Sci. Torino, XVITL,
Goode and Bean, 1895 — Ocoanic Ichtiryology.

Gunther, 1864.—Catalogue, V.

Gunther, 1874.—* Fishcs obtained at considerable Depths in N.
Atlantie,” Ann. Mag. Nat. Hist.
Ginther, 1887.— “ Deep Sea Fishes.” Challenger, XXII.
Ann.

Giinther, 1889.—* Decp-sea Frawling off 8. W. Treland, Fishes.”
Mag. Nat. Hist.

Holt, 1891. * Fishes of Fingal,” Seci. Proc. R. Dub. Soc., VII.
Holt, 1892.—“ Fishes of Harleguin,” Sci. Proc. R. Dub. Soc., VIL
Holt, 1898.—* Argentina silus.” Journ. M. B. Assoc., N.S., V.

Holt and Calderwood, 1895.—* Survey of Fishing Grounds, West
Coast of Ireland, 1890-1. Fishes.” Sci. Trans. R.
Dub. Soc., S. IL., V.

Holt and Byrne, 1804.—* Fishes of Oceena.” Ann. Mag. Nat. Hist.

1903.—* Brifish and Irish Stromateidae,” Ann. Rep,

Fish., Ireland, 1801, Pt. 1L, App., v

Holt and Byrme. 1905.— « British and Irish Species of Solea.” Axm.
TR Rep, Fish., Treland, 18023, Pt. IL App., V.

Holt and Byrne,

Koehler, 1896.—« Campagne du Caudan.” Ann. Univ. Lyon.

Liitken, 1892.—« Spolia Atlantica,” II., Vid. Seclsk. Skr., Nat. Mat,
Afd.

Norman, 1890. —“The British area in Marine Zoology," Ann, Mag,
Nat. Hist,

Rafinesque;1810.— - Indice ('Ittiol. Sicil.”

Risso, 1810 — ' Ichth. Nice.”
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Scharff, 1891.—" Fishes of Lord Bandon and Flying Falcon.” Troc.
R, TIrish Acad., 3rd 8., 1.

Schmidt, 1905.—* Life History of young Eel,” Med. Kom. Havunder-
sog., S. Fisk., I., No. 5

ADDENDUM.

Scopelus Humboldti (Risso) ;
may be added to the British-and-Irish list, from u specimen
taken in the South-West region.

E.W.L H. and L.W.B.
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NXPLANATION OF PLATE T,

Melamphaes eurylepis,
Fig. 1.—Type, 79 mm., magnified, showing remains of scals pouches.

Fig. 2,—Dnrsal view of head.

Bathylagus atlanticus.
Iig. 3.-—Young example, 54 mm. (without ecaudal fin), wagnified.
Seales restored,
Fig. 4. Dorsal view of head,

Scopelus crocodilus.
. 5. Yonng example of 44 mm. (withont caudal fin}, magnified.
The photographs are restored from a series of smaller
specimens,

Fig
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G M. Woodward, del.

I, 2. Meilamphaes curylepis.
3, 4. Balhylagus atlanticus.
5. Scopelus crocodilus.



AppPeNDIX, No, IIl:

THE FORAMINIFERA OF LARNE LOUGH AND
DISTRICY.

BY
GeorGE C. Gouax, B.Sc., A.R.C.Sc, (Lond.}, I.G.S.

Prate 1.

Larne Txough, County Antrim, is a narrow land-locked inmlet
of the sea running N.AWW. to S.E. For the most part it is very
shallow and much is uncovered at Jow water, but a deep
channel runs up it which enables vessels to pass to the lower
end. Up to the present only vne part of the Lough has been
thoroughly examined for Foraminifera. and this section, called
J. by the Ulster Fishery Association, includes part of the decp
channel near the mouth of the Lougl. 'The depth is about
34 fathoms at low water, so that this section has probably
the deepest and purest water, the ‘“ bottom’’ being of medium
sized sand mixed with calcareous dcbris such as broken shells.
Taken as a whole the foraminifera are not particularly good
specimens of their kind, but the fact that 88 species have been
found shows that the order is well represented, and there 1s
no doubt that future work in other parts of the Lough, where a
different kind of bottom is present, will result in additions to
the Jist. Although the majority of species found are conimon
round our coasts, yet already a number of species new to the
district, which I have taken to include the coast from Strang-
ford Liough to Fair Head. have been found, and these I have
marked by an asterisk (*). T'wo or three have also been noted
by a dugger (1) as being new to the Irish List. DPorcellanous,
arenaceouns and vitreous forms are all represented, but with one
or two exceptions the arenaceous forms are rare inside the
Lough, aithough plentiful in the open sea, for example, oft
the (Gobbins.

Besides the dredgings from inside the Fough, samples have
been examined from other parts. namely. from (i.) ofl the
Gobbins, (ii.) Belfast T.ough, off Holywood, and (iii.) Red
Bay, County Antrim. 'The material from Red Bay was ex-
amined by Mr. J. Wright, F.G.S., and his list is appended.
It is notable for the relative abuudance of Botellina laby-
rinthica, Brady, which has hitherto only been met with at two
or three localities, but which has been fairly abundant in each
case.

The following notes on some of the raver specimens recorded
from the f:ough may be of interest - —

Nubecularia lucifuga, Defrance. Pl 1., Tigs. 1 and 2.— This
parasitic form is now recorded for the first time as an Irish

Fishevies, Inclond, Sci. Invest., 1905, IIT. [Published, October, 1906.]
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toraminifer.  The young forms (Fig. 2) which were first found
presented difficulty in naming, but the finding of older and
wore typical specimens cleared up any doubts.

Thurammina sp. (2, Pl. 1., Fig. 9.—Quite 2 number of siall
flask-shaped arenaceous foraminifera were found, most of them
being globular, but some being rather more irreguiar, each ap-
parently having only one aperture at the end of a very short
neck. They are not unlike Brady's figure (Chall. Voy. Vol.
IX., Zoology, Pl. xvut., Fig, 12) of Saccammina sphaerica,
hut are sinaller and of finer texture. At the same time as S.
sphaerica is a deep sea form they are more likely to be some
species of Thurammina, which they very much resemble, and
for the present it may serve to leave them as such and wait
for further work before naming them more accurately.

Bulimina elongata, d’Orb.—This specimen, which is new to
the Trish Tist, was recorded by me in the ‘‘ Irish Naturalist
for February, 1904. At the time I believed it to be new to
British seas, but I have lately found that it was recorded from
the Southport district by Mr. Chaster in the Appendix to the
First Report of the Southport Society of Natural Science,
1890-91.  Since then i has also been found by Mr. Earland ofl
the S.E. coast of England.! Tt is very like B. pupoides, bu}
differs from it in that the latter chambers are smaller than
those of B. pupoides. all the chambers being about the same
size, thus giving a more even outline fo B. elongatn.

Buliming convoluta, Will.—Two specimens of this fora-
minifer were found. The only other Irish record is one by
Mr. Wright, who obtained it off the west coast of Ireland in
the Lord Bandon crnise at a depth of between 38 and 44

tathoms.

Lagena rizzae, Seg., Pl. 1., Fig. 3.—This form, which is rave
around our coasts, but very common in the Estuarine Clay of
the North of Ireland, especially at Limavady, has been de-
scribed under several names,but especially as Lagena biceri-
nata, from which it differs principally in having a smooth
rounded edge instead of the keeled edge of the latter.

Nodosaria simplez, Silvestri, Pl 1., Itgs. Land 5.-- The first
specimen found was apparently broken (Ifig. 5), so that exact
determination wug donbtful, but a second and apparently
perfect specimen scems to show that this species may now be
1:ecorded as British. Brady only records 1t as found recent
from off the KiTslands, and off the W. coast of New Zealand.

Cristellaria rolulata (Lamk.), Pl 1., ¥ig. 6.-—Typical speci-
mens of the foraminifer are frequent in the Y.ough, but one
form like the fisure was found. J believe that 1t might be
safely regarded as C, gibba, d’Orb., which has already been
recorded by Mr. Chaster from the Southport district, but Mr.
Wright prefers to regard it as an oblong form of C. rotulate.

LJour. Quekett AMicroscopical Club, Wav., 1805.
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Polymorphina rotundate (Born.), Pl T.. Fig. 7.—The normal
examples are not uncommon, but the oune illustrated is u
curious abnormal form. [t 1s almost triple in character, there
being two well-marked and normal apertures. and indications
of a third.

Discorbina manutissima, Chaster. Pl. 1., Fig. 8.—This tiny
foraminifer was first found and named by Mr. Chaster in the
Southport aren. Tt is now recorded for the first time from
Ireland.

In conclusion I desire to acknowledge the great help and
assistance I have received from my friend, Mr. Wright,
F' G.8., especially in the determination of doubtful specimens.

LIST OF FORAMINIFERA OF LARNE LOUGH.

* Foraminifera new to the District ; T Foraminifera new to Irsland.

v =very rwre; r.=rare; f. =frequent ; c. = common ;
v.c.=Yery common.

Nubecularia, Defrance.
t Nubecularia {ucifuga, Defr. f.

Biloculinag, d’Orbigny.
*Biloculing trregularis, d’Orh. v.r.
Biloculina clongata, d’Orb. r.
Biloculina depressa, d'Orb. 1.

Bilocwliau, d'Orbigny.
Spiroloculing limbata, 'Orb.  v. 1.

Miltoling, Williamson.
Miliolina trigonula (Lamk.). f.
Miliolina tricarinata (A’Orb.). v.r.
Miliolinn oblonga (Montag.). f.
Aliliolina seminnlum {Linnt). v.c.
*Miliolina venusta {(Karrer). v.r.
Miliolina subrotunda (Montag.). v.c.
Miliolina circularis (Born.). r.
Miliohina bicornis (W. & J). f.

Stgmoilina, Schlumberger,
Sigmoiling secans (’Orb.). c.

Opthalmidium, Kubler.
Opthalmidium caringtum, B. & W. o.

’ o Cornuspira. Schultze.
Cornuspira involvens, Rss. 1.
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Hyperammina, Brady.
Hyperammina arborescens (Norman). r.

Haplophragmium, Reuss.

Haplophragmium canariense (d’Orb.). c.
Haplophragmiuwm globigeriforme (P. & J.). r.

Thuremmina, Brady.
Thurammine (?) sp. {.

Trochammina, Parker & Jones.

Trochammina squamate (J. & P.). {.
Trochammina ochracee (Will.). r.

Textularia, Defrance.

Textularia gramen, d’Orb.  v.r.
Textularia conica, d'Orb. f,

Verneuilina, d’Orbigny.
Verneushna polystrophe (Rss.). c.

Bulimina, 4’Orbigny.

Bulimana pupoides, d’Orb. f.

t Bulimina elongute, d’Orb.  v.r.

* Bulimina elegans, A’Orb. 1.

* Bulimina actleate, d’Orb. 1.
Bulimina fustformis, Will. f.
Bulimina marginata, 'Orb. f.

* Bulimina convoluta, Will. v, r.
Bulimina subteres, Br. v.r.
Bulimina elegantissime, d’Orb.  r.

* Bulimina minutissime, Wright. v.r.

Bolivina, 4’Orbigny.

Bolivina punctata, d'Orb. c.
Boliving plicate, d'Orb. c.
Boliving textilarioides, Rss. .
Bolivina dilatata, Res. f.
Boelivina. difformis (Will.). v.c.

Cassidulina, d’Orbigny.

Cassiduling luevigata, d'Orb. r.
Cassidulina crassa, A’Orb.  v. c.

Lagena, Walker & Boys.

Lagena globose (Montag.)., .
Lagena laevis (Montag.) f.
Lagena aspera, Rss, v.r,
Lagena lineata (Will.). r.
Lagena sulcata (W. & J.). 1.
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Lagena. Williamsoni (Alcock). v.c.
Lagena costata (Will))., v.r.
Lagena strigta (d’Orb.). f.
Lagena semistriata Will. £,
Luagena squamosa (Montag.). c.
Lagena hezagona (Will). c.
Lagene laevigata (Rss). r.
Lagena laevigata, var. lucida (Will). c.
Lagena quadricostulata, Rss. {.
Lagena marginate, W. & B. ec.
Lagena rizzae (Seg.}. v.r.
Lagena obignyana (Seg.). v.c.
Lagena lagenoides {(Whll.). v.r.

Nodosaria, Lamarck.
Nodosaria pyrule, ’Orb. r.
t Nodosaria sitmplex, Silvestri. v.r.

Lingulina, d@’Orbigny.
Lingulina carinata, @’Orb.  v. 1.

Cristellaria, Lamarcek.
Cristellaria rotulate (Lamk.). f.
Cristellaria rotulata, var. (9). v. r.

Polymorphina, d'Orbigny.
Poly'rno'rphina rotundata (Born.). .

Uwvigerina, 1’Orbigny.
Unigerina angulosa, Will. {,

Globigering, 2’ Orbigny.

Globigerima bulloides, d'Orh.  v. c.
Clobigerina inflate, ’Orb. .

Spirilling, Ehrenberg.
Spirilline vivipara, Ehy, f.

Pulellina, Williamson,
Patellina corrugata, Will, v, c.

Discorbina, Parker & Jones.
Discorbine globularis (4°Orb.). -.
Discorbina rosacea (d'Orb.). v.c.
Discorbina orbicularis (Terq.). .
Discorbina Bertheloti (1'Orb.).
*Discorbina obfuse (4°0Orb.). r.
1 Discorbina minutissima, Chaster.
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Planorbuling, 4’Orbigny.
Planorbulina mediterranensis, d'Orb. c.

Truncatuline, d’'Orbigny.
T'runcatuling refulgens (Monti.) c.
Truncatulina lobatule (W. & J.). v.c.
*Truncatulinag variabilis, d’Orb.  v.r.

Pulvinuling, Parker & Jones.

Pulvinuling rependa (F. & M.). f.
Pulvinulina Kursteni, Rss. v.r,

Rotalia, Lamarck.
Rotalin becearii {Linne). v. c.

Gypsina, Carter.
Gypsing inhaerens (Sch.). f.

Nonionina, d’Orbigny.

*Nonionina asterizans (F. & M.). r.
Nonioning depressule (W. & J.). v.c.

Polystomella, Lamarck.

Polystomella crispa (Linné). v.c.
Polystomella striato-punctata (F. & M.). ec.
*Polystomella macelle (F. & M.). £

LIST OF FORAMINIFERA FROM RED BAY, CO.
ANTRIM [10 fath.].

* Foraminifera new to the district.

Spiroloculing limbate, d'Orb.
Spiroloculing excavate, d’Orb.
Miliolina. oblonge (Montag.).
Miliolina seminulum (Linne).
Milislina contorta (4’'Orb.).
Milioling subrotundn (Montag.).
Miliolina Ferussacii (4'Orb.).
Milioling bicornis, W. & J.
*Psammosphaera fusca, Sch.
*Jaculello acuta, Br.
*Botellina labyrinthica, Br.
*Webbina hemisphaerica, J. P. & B.
Textularia gramen, d’Orb,
Textularia conice, 4'Orb.
Spiroplecta sagittule (Defr.).
Gaudyrina rudis, Wright.
Verneuilina polystropha (Ras.).
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Buliming pupoides, d’Orb.
Bulimina marginate, d'Orb.
Bohwina pliceta, d'Orb.

Laygena Witliamsoni (Alcock).
Lagena quadricostulata, Rss.
Lagena orbignyana (Seg.).
Polymorphina lactea ? (W. & J.).
Globigerina. bulloides, 'Orb.
Spirilhine vivipara, Thy.
Discorbina globularis ((I'(hh.).
Discorbina rosacen {(d'Orhy.).
Discorbina orbicularis (Terg.).
Discorbina Wrighti, Br.
Discorbina nitida (Will.).
“Pruncatulina lobatula (W, & J.).
Rotalia bececarit (Linne).
Nonionina depressula (\W. & J.).
Nonionina pauperata. T, & W.
Potystomella crispa (Linne).
Polystomelln striato-punctata (F. & M.

LIST OF FORAMINIFPERA FROM THE GOBBINS.
(12 fath.]

v, =very rue; vo=rare; f={requent; ¢.=common ;
Vo= Very common,

Biloculina clongata, d’Orcly. 1.
Biloculine depressa, ¢’Orb. 1.
Spiroloculina excavata, I’Orb. c.
Miliolina trigonule (Lamk.). c,
Milioling seminulum (Linne). v.c.
Miliolina subrotunda (Montag.). f.
Miliolina bicornis (W. & J.) c.
Hypc’m.m.mina arborescens (Norman). c.
Pextularia gramen, 'Orh.  v.c.
Spiroplecta sagittula (Deir.). c.
Gaudyrina rudis, Wright. f.
Bolivina punctata, A’Orb, f.
Cassidulina crassa, 4’Orb. 1.
Lagena costata (Will.). wv.r.
Lagena orbignyana (Seg.). r.
Nodosaria? communis, d’Orb. .
Vaginulina legumen (Linne). f.
Cristelloria rotulate (Lamk.). .
Polymorphting gibba, a’Orb.  f.
Polymorphina lanceolate, Rss. .
Polymorphina rotundata (Born.). f.
Globigerina bulloides, d'Orb. c.
Patellina corrugate, Will. 1.
Discorbina globularis (°Orb.). f.
Discorbini rosacca {d'Orb). c.
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Truncetuling lobatule (W. & J.). v.c.
Pulvinuling repanda (F. & M.). r.

Rotalia beccarit (Linne). v.c.

Gypsing inhaerens (Schultze). 1.

Nonionine depressula (W. & J.) c.
Polystomelle ¢crispa (Linné). v.c.
Polystomella striato-punctata (¥. & M.). c.

FORAMINIFERA FROM BELYAST T.OUGH, OFF
HOT.YWOOD.

Miliolina oblonge (Montag.). r.
Miliolina seminulum (Linne). v.c.
Milioling subrotunde (Montag.). c.
Sigmoiline secans (d’Orb.). c.
Trochamming squemata, J. & P. 1.
Gaudyrina filiformis, Berth. v.r.
Verneuiling polystrophae (Rss.). v.c.
Buliming pupoides, d’Orb. f.
*Bulimina elongata, d'Orb. v,
Bulimina fusiformis, Will. f.
Bulimina marginete, d'Orb. f.

Bulimina elegantissima, d’Orb. .
*Virgulina squamigera (=Bulimine squamigera, d'Ocb.),

V. I,

Boliving punctata, d’Orb. f.

Boliving plicata, d’Orb. c.

Bolivina dilatete, RBss. f.

Cassiduling crassa, d’Orb. r.

Lagena laevis (Montag.). r.

Lagena sulcata (W. &J.). .

FLagene Williamsoni (Alcock). f.

Lagena gracilis, Will. v.r.

Lagena semistrinta, Will. .

Lagena squamosa (Montag.). f.

Lagena. lucide (Will.). f.

Lagena orbignyana (Seg.). [

Uvigerina angulose, Will. 1.

Globigerina bulloides, d’Orb. v. c.

Patellina. corrugata, Will. .

Discorbing rosacea (A'Orb.). f.

Truncatulinag lobatuln (W. & J.). v.c.

Truncatubine ungeriana (1°Orb.).  v. 1.

rotalia beccurii (Linneé). v. c.

Nonionina depressuln (W. & J.). v.c.

Polystomelia crispa (Linnd). v. e.

Polystomella striato-punctata (I'. & M.}, c.

T.
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Nubeealaria Tueifuye, Defrance, x 30,

ditto, stadler and vounger specimen.
ftgena vizzar (Segl) x ),
Nodasarie stmpler, Silvestrl, x 39,

ditto, {(Inoken speciien .
Cristellarine pofidata (Taank. ), x 35,

This specitien approachies €L gibl, 3Oyl
1'41./!/:11411"})/1!.lla. )'ul:_uu’[a(rx { Borny), abnarmal form.
'/{mr:urlmm‘ minudissima, Chaster, % 199 (after Chaster),
Lhaermemine sp. 4, x 39,



AppenNDplx, No, IV,

THE MARINE FAUNA OF THE COAST OF IRELAND,
PART VI1II.

PELAGIC AMPLHIPODA OF THE 1RISH ATLANTIC
SLOPE.

BY

W. AL Tarrersacn, 1B3.Sc,
Prares 1 to V.

T'his first contribution to o knowledge of the Amphipodu of
Ireland deals mainly with the pelagic members of the order
belonging to the tribe { yperiidea.  Four species of Lys-m-;gas-
sidae are, however, inclwled because, being pelagic in hal’).ltat
and occurring, as they o, in the company of the Hyperiidea
they can most conveuiently be dealt with in this place.

The material examined is derived chiefly from the collections
made by the Department's fishery cruiser Helga ofl the west
coast of Ireland, but 1 have also been permitied to examiine a
small collection of Adwmphipode made by Dr. Wolfenden in the
castern Atlantic, and some material collected by the Danish
steamer Thor off the coast of Ireland, communicated by Dr.
J. Sehmidt of Copenhagen. _

Norman (1900)! in his synopsis ol the British and Irish
n:embers of the Hyperiidea enumerates nine species of this
tribe as having been taken actually within the British anid
Irish marine arex, and four additional species from the I%ivoe
Channel which cannot be admitted s belonging to our fanna.
To the British list Scott (1904) has since added Hyperia medu-
sarum (O, F. Muller) and Walker (1903) Hyperioides longi-
pes, Chevreux.  In the following pages thivty-three species of
Hyperiidea and four species of Lysianassidae ave recorded of
which thirty of the former and two of the latter were cuptured
within the limits of the British-and-Irish marine area. The

additions to the British-and-lvish list may be cnumerated as
follows :—

Parascina Fowleri, Stebbing.
Scina crassicornis (Fabricius)
Seina Vosseleri, sp. n.
! These dates vefer to the list of authorities given on pp. 36-38.
Fisheries, Ireland, Sci, Invest., 1905, IV. [Published, October, 1906.]
[ 63 ]
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Scina borealts (G. O. Sars),

Scina Rattrayi. Stebbing.

Scina oedicarpus, Stebbing.

Scina uncipes, Stebbing.

Scina submarginata, sp. u.
deanthoscina acanthodes (Stebbing),
I7ibifia propingue, Stebbing.

Vibilia armale, Bovallius.

Lanceole uestive, Stebbing,
Lanceole serrate, Bovallius,
Hyperia spinmigera, Bovallius.
Phrosina semilunata, Risso.

Primnoe macropa, Guérin.
Brachyseelus erascnlivm | Sp. Rate.
Phamunecus sp.

Parulycaca gracilis, Claus,
Plalyscetus vvoides (Risso).
Metacyphocaris Helgae, gen. et sp. u.

T'he following species were faken only outside the limits of
British-and-Irish waters, i.e., at or over soundings exceeding
1,000 fathoms : —

Scina pacifica (Bovallius).

Cystisoma spiiosa (Fabricus).

Dairella latissima, Bovallius.
Urybelovephalus megalurus, gen. et sp. n.
Ratius obesus, Chevreux,

In dealing with a group of pelagic organisms like _ the
Hyperiidea, which, with very few exceptions, are essentially
oceanic in hahitat, it is a somewhat difficult matter to decide
whether species, for the first ¢ime recorded from within the
limits of any littoral or sub-littoral area, should he regarded as
true incolae of that area or chance nnmigrants due to one or
other of a variety of causes.

In the above list of additions to our fauna such species as
Scina borealis, Scina Rattrayi, and one or two others, taken
constantly during the last two or three years, may perhaps be
legitimately Jooked upon as permanent residents in our waters.
which had not previously becn explored with suitable fishing
engines. On the other hand, species like Phrosine semilunata,
Primno macropa, and Platyscelus ovoides, only taken as soli-
tary specimens on one or two oceasions during the same period
may rather be looked on as stragglers brought to our shores
hy currents, changes of temperature, or stress of weather.
For instance during the summer and antumn of 1905 a large
quantity of South Atlantic water is known to have travelled

[ 64 ]



Iv.’05, 5

northwards to the Atlantic ocean ol the west coust of 11-glaud,
and may well have brought in with it such hitherto decidedly
southern specles as Vibilie propinqua, Vibilia ermete, and
Uyslisoma spinose, which were only captured during that
period.  Some such cause must also account for the mercased
numbers ol Brachyscelus crusculum during the autumn of
1005.  Previously only single specimens had been tuken on
odd occaslons, but in two hauls in September und November,
1905, sixteen and ten specimens respectively were captured.
At the same tine it must be reimembered that the Atlantic
Ocean to the west of Ireland has been very little explored, and
the species only occasionally nwet with in the area worked by
the MHelga may be rvegular inhabitants of the offshore waters
of the sume latitude, and may in reality be not infrequently
carried shorewards by vontinuwous westerly winds, .

‘L'he ceonomie importance of the Hyperiidea as a food of
fishes is perhaps not sutficiently realised. Brook and Calder-
wood (1884) in a report on the food of the herring write of
Hyperia galba :—*' "This species must be reckoued as one of
the most important forms of herring food,” and proceed to
note that it is chiefly during the winter months from Novein-
ber to April that the herrving feeds on Hyperids. It may be
meuntioned that in 2ll probability the species that these authors
had met with in the herring’s stomachs was Parathemisto
oblivia and not Hyperia galba.

Scott (1904) records Parathemisto oblivia as torming quite
an important food of the whiting, and it is interesting to note
that, as Brook and Calderwood found for the herring. it is
chiefly during November and December that the whiting tukes
to o Hyperid diet. )

On the west coust of Ireland the same species, Parathemisto
oblivia, occasionally Iuthemisto compressa, and more ravely
Hyperie galba and Tryphacna Malmi, ave found to form a very
large part of the food of three of the principal food fishes.
herring, mackerel, and sca trout, during the late autumn and
early winter. Stomachs of these fishes examined during this
period are often distended to almost bursting point with these
Hyperids, which must occur in iinmense swarms Just off the
land at this time. The fact that it is only during the winter
months that these fishes feed on Hyperids is distinetly intevest-
ing, and the reason for it not very clear. In the spring and
summmer mackerel and herring are found to be feeding almost
entirely on Copepuds and Spirinlis, while sea trout devote
attention to Euphausians, young fishes, and a variety of other
organisms. The townet gatherings made duving the last six
years prove that Parathemisto is present all the year round in
the offshare waters, but there seems to be distinct evidence of
an inshore migration during the late autumn, since, except
in the late antumn and winter, Parathemisto iz ahsent from
hoth inshore townettings and the stomachs of fish caught near
the land. Tt may be added that the evidence from the con-
tents of fishes’ stomachs is confined to localities not exceeding
ten miles from tand, and it is impossible to say from this 2ource
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of information what may be the relative abundance of Para-
themisto at any time of the year on the offshore grounds.

In connection with the part which Hyperids play in the
food of fishes, it is of great interest to note from our records
the presence of Tryphacna Malmim the stomach of a spur-dog.
Acanthias vulgaris. 1t is probable however that the Hyperids
came ithere through the dogfish having swallowed a herring
or mackerel whiclh had been feeding on thein, rather than that
it deliberately took to a Hyperid dict.

Records by Chevreux of the presence of Brachyscelus crus-
culum in the stomachs of the tunny only serve to emphasize
the economic value of this group, and a knowlcdge of the
distribution of the various species may be of first importance
in considering the life-history of such fish as the herring and
mackerel. )

Of the four new species deseribed in this paper, two, Scing
Vosseleri and Scina submarginata, belong to the Hyperiideu,
while the other two, Metacyphocaris Helgae and Crybelo-
cephalus megalurus, are types of new and aberrant genera
belonging to the Lysianassidae, and apparently modified for a
bathypelagic semi-parasitic life.

The terminology adopted is that used by Sars i his
account of the Amphipoda of Norway (1890), while the
arrangement of the families of the Hyperiidea is that of Steb-
bing in his work on the Challenger Amphipoda, except that
the genus Dairella is given family rank as proposed by Vosseler
and the name of the family Tryplhaenidee is changed to
Lycaetdae.

I desire to express my thanks to M. Chevreux, Dr. Senna,
Dr. Woltereck, Mr. Stebbing, and Mr, Walker, for kind as-
sistance in the preparation of this paper. To Canon Norman
J am especially indebted, both for the loan of specimens and
for other valuable help which he has kindly rendered.

TriBe HYPERIIDEA.
Famiy SCINIDAE,
Gexvs Parascina, Stebbing.
Paraseina Fowleri, Stebbing, 1905.
P. Fowleri, Chevreux, 1905.

Helga.

88 mi. W.8.W_ of Fastnet. Co. Cork, 470 fath., November.
1905, Pctersen trawl at 350 fath.—One male.

The present specimen, a male, agrees in every way with
Chevreux's account of the sexval differences exhibited by the
species.

_ Distribution.—Bay of Biscay (Stebbing, Chevreux); Atlan-
tic Ocean, between the Azores and Canaries (Chevreus).
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Gexvus Seina, Prestandrea.
Scina crassicornis (Kabricius).

Helya,

W. ol Porcupine Bauk, Lat, 53° 1 N.. Long. 14° 38 W.,
203 Luth,, May, 1903, townet on travw!,.—One. ‘

W. of Porcupine Bank, Lat. 53° 7" N., Long., 15° 6" W,
360 fath., May, 1905, Petersen trawl at 750 fath.—One.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 lath.,
May, 1905, Petersen trawl at 1.150 fath.—One.

Same station. large coarse townet at 750 fath.—One,

50 mi. W. § N. of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 350 fath.—One,

The synonymy of this species has recently been fully dealt
with by Stebbing (1904) . and the view therein set forth as to
its correct name Is here adopted.

T one specimen. otherwise agreeing well with published
deseriptions, the Jong tooth ol the fth pair of legs has four
denticles o its frout nenrgin,

Distribution.—This species has a general and very wide dis-
tribution thronghout the north and south Atlantic Ocean and
the Mediterranean,

Scina Vosseleri, sp. n.

Pl I, Tigs. 1.8,
Helga. o
‘ W. of Porcupine Bank, Tat. 53° 7 N., Long. 13° 6 W.,
S60 fath., May, 1905, Petersen trawl at 750 fath.—One male.
_ Body very slender, semi-transparent, all the muscles show-
mg plainly through the integument.

Hea.d long_er than the first segment of the mesosome, slightly
cmarginate in front,

Mesosome with the first segnient the shortest, the fourth

Lh{a longest, the second equal to the sixth and seventh, the
third equal to the fifth.

Metasome with the fivst three segments subequal in length,
sind eyual to the combined Jength of the last four segments of
the mesosome ; 6fth and sixth segments coalesced ; postero-
lateral angles of the first three segments rounded,

fiyes of moderate size,

Superior antennac very long and slender. equal in length
to the vest of the tatal length exclnding the uropods: both
margins of the elongate first joint of the flagellum armed with
teeth. the inner in addition having a fringe of long filaments.

Inferior antennae t(not vet fully daveloped n the specimen)d
short. crossed on the under side of the head : frst three joints
of the peduncle small. their combined length equal to that of
the fourth joint: flagellum imperfectly three-jointed.
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First gnathopods (Fig. 1) slender; basal joint the longest,
second joint very short with a blunt spine on its inferior distal
corner; third joint slightly longer than the second; carpus
slightly shorter than the propodus; latter long and slender,
tapering somewhat towards the distal end; dactylus rather
more than one-third of the length ol the propodus, slender
and simple ; whole limb armed along its inferjor margin with
a few setae.

Second gnathopods (I'ig. 2} slender, very similar in strue-
ture to the first and of about the same length. The carpus 1s
however slightly shorter and the dactylus rather longer than
in the first pair.

Third and fourth pairs of legs (Figs. 3, 4) of similar strue-
ture, longer than either of the pairs of gnathopods and more
robust, due to the large size and swollen nature of the carpus;
merus in both pairs short; carpus large and oval in shape.
much dilated and entively glandular; propodus shorter than
the carpus and much narrower ; dactylus slender and simple.

Fifth pair of legs (Fig. 5) remarkably long and slender,
almost us long as the body from the lhead to the telson;
clongate basal joint Jess than half the total length of the limb
and equal to the merus and carpus combined, its hind margin
armed with about thirteen prominent tecth, its front margin
likewise armed with about eleven teeth, and produced into a
long spine-like process, having two teeth on its hind margin,
and extending beyond the second joint of the limb; second
joint short, its front margin produced into a short spinous
process ; of the next three joints the carpus is the longest,
being very slightly longer than the propodus; latter very
slender and of equal width throughont; dactylus simple and
slender, with a comb of very fine setac on its inner margin.

Sizth pair of legs (Fig. 6) about four-fifths of the length of
the fifth pair; basal joint with its front margin slightly pro-
duced into a short acute process; carpus longer than the
merus, but slightly shorter than the propodus; Jatter elongate
and very narrow ; dectylus simple and slender with a brush
of fine setac similar to that of the fifth pair,

Seventh pair of legs (Fig. 7) about five-eighths of the Jength
qf the sixth pair. rather more robnst than either the fifth or
sixth pairs; merus only about half as long as the carpus;
latter a litfle shorter but more robust than the propodus;
dactylus short, simple and slender.

Uropods (I'ig. 8) very elongate, equal to onc-half the total
Icng'th of the body from the head to the telson,

First pair (Fig. 8) longer than the second and subequal to
the third pair; peduncle longer than the inner ramus; ounter
ramus represented hy a short spine; inner margin of the
coalesced Inner ramus and peduncle armed with ecight teeth ;
cuter margin of the inner ramus sharply serrate.

. Second pair (Fig. 8) with the peduncle farger than the
mnner ramus ; outer ramus represented by 2 stout spine longer
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than that of the first pair; inner margin of the coalesced inner
ramus and peduncle minutely serrate.

‘Third pair (¥ig. 8) with the peduncle longer than the rami;
outer ramus well developed but slightly shorter than the inner;
outer margin of the Inner ramus and inner margin of the outer
ramus minutely serrate.

Telson (Fig. 8) small, triangular in forni.

Length from the tip of the antenuae to the extremity of
the third uropods, 10 mm.; ol this length the first antennae
wmeasure 4 mm., the body -t mm., and the uropods 2 mm.

‘U'his species 18 most nearly related to Scine crassicornis,
TFabricius, and §. stenopus, Stebbing. From the former
species 16 is distinguished by the presence of numerous teeth
on the front murgin of the basal joint of the fifth pair of legs,
and the swollen nature of the carpus of the third and fourth
pairs ol legs. I'rom S. stenopus the robust third and fourth
pairs of legs with the swollen glandnlar carpi, as well as
diflerences m the remaining legs and uropods, serve as dis-
tinguishing marks.

Scina borealis (G. O. Sars).

S. borealis, G. Q. Sars, 1890,

Helga.

7T omi. W.NAV, of Achill Head, Co. Mayo, 382 fath.,
August, 1901, townets on trawl.— Three.

50 mi. N. by W. of IKagle Istanl, Co. Mayo, 1,000+ fath.,
Angust, 1904, large coarse townet at 1,000 fath.—Three.

Same station. medium silk townet at 800 fath.—One,

40 mi. N. by \W. ol Eagle Island, Co. Mayo, 1,000+ fath.,
August, 1904, large coarse townet at 750 fath.—'Three.

Same station, medium silk tosuet at 530 fath.—T'wo.

50 mi. W.N.W, of Tearaght, Co. Kerry, 375 fath., Novemn-
ber, 1904, large coarse townet at 350 fath.—Three.

40 mi. N, by W. of Eagle Island, Co. Mayo, 730 fath.,
November, 1904, large coarse townet at 600 fath.—Threc.

40 mi. N. by W. of Eagle Island, Co. Mayo, 650 + fath.,
Februavy, 1905, large eoarse townet at 630 {ath.—-T'wo.

50 mi. N, by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
February, 1908, coarse silk townet at 600 fath,—One.

50 mi. W. § N, of Tearaght, Co. Kerry, 400 fath., May,
1905, townet on trawl,—Two,

\V. of Porenpine Bank, Lat. 53° 7 N., Long. 15° 6 W.,
860 fath., May, 1905, Petersen trawl at 750 fath.—Thirfcen.

50 mi. N. by W. of Eagle Island, Co. Mavo, 1.200 fath.,
May, 1905, Petersen traw! a¢ 1,150 fath.—Five,

50 mi. W, 2 N of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 400 fath.—Three.

I_)isf.ribution.——:\s far as its distribution is at present known,
Scina borealis is confined to the eastern Atlantic, where it
extends from the extreme north of Norway to the Azores and
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Capary Islands. Chevreux (1905 (3)) records it as the cow-
monest species of Scine in the gutherings of the Princess dlice
in the neighbourbood of the Capary lslands. It shares this
distinction with . Rattrayi in the present collection. DBoth
Vosseler and Chevreux record it from the Mediterranean.
The previous nearest record to the British and Irish area is
one by Norman from the FFarce Channel (1900).

Scina Rattrayi, Stcbbing.
S. Rutiray:, Stebbing, 16895.
S. Bovalli, Vosseler, 1901.

S, Rattrayi, Stebbing, 1904.

Helga.

30 mi. N. by W. of Eagle Island, Co. Mayo, 588 fatl., May,
1904, inedium silk townet at bottomn.—One,

Same station, medium sillk townet at 250 fath.—1'wo,

50 mi. N, by W, of Kagle Island, Co. Mayo, 1,000 fath.,
August, 1904, lurge coarse townet at 1,000 futh.—Six,

Same station, mediom silk townet at 800 fath.—IFour.

Same station, medium silk townet at 275 fath, —T'wo.

40 mi. N, by W. of Ilagle Island, Co. Mayo, 1,000+ {ath.,
August, 1904, large coarse townet at 730 fath —Six.

Same station, medium silk townet at 530 fath.—One.

Same station, medium silk townet at 330 fath.—Four.

50 mi. W.N.W. of Tearaght, Co. Kerry, 375 fath., Noveni-
ber, 1904, large coarse townet at 350 fath.—Thirty.

40 mi, N. by W. of Eagle Island, Co. Mayo, 670 {ath.,
November, 1904, large coarse townet at GO0 fath,—Thirty-
two.

40 mi. N. by W. of Eagle Island, Co. Mayo, 650+ fath.,
Kebruary, 1905, large coarse townet at 630 fath.—Twenty-
Six.

Same station, coarse silk townet at 450 fath. —Fourteen.

50 mi. N, by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
F(‘gbrua_.ry, 1905, ]arge coarse townet at 700 fath. —Fonrteen.

Same station, coarse silk townet at 600 fath.—Two.

Same station, coarsc silk townet at 500 fath.—Thirteen.

Same station, coarse silk townet at 300 fath.—Seven.

W. of Porcupine Bank, Lat. 53° 1” N., Long, 14° 84’ W.,
293 fath., May, 1905, townet on trawl.-—Three.

W. of Porcupine Bank, I.at. 53° 7' N., Long. 15° ¢ W.,
860 fath., May, 1905, Petersen trawl at 750 fath. —Twenty-

one.
30 mi. N. by W. of Eagle Island, Co, Mayo, 780 fath.,

May, 1905, coarse silk townet at 200 {fath.—One.

50 mi. N. by W. of Eagle Island. Co. Mayo, 1.200 fath..
AMay, 1905, Petersen trawl at 1,150 fath.—Six.

Same station, coarse silk townet at 400 {ath. —Two.

88 mi. W.S.W. of Fastnet. Co. Cork, 470 fath. November,
1905, Petersen trawl at 350 fath.—Four,
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50 mi, W. & N. of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 400 fath.—Seven.

50 mi. N. by W, of Eagle Island, Co. Mayo, 1,000+ fath.,
November, 1903, large coarse townet at 700 fath.—Three.

For the full synonomy of this species Stebbing (1904) should
he consulted. All my specimens differ from Stebbing’s de-
scription (1895) and agree with that of §. Bowalli of Vosseler
(1901) in baving the front margin of the basal joint of the
sixth pair of legs produced into an acute short spine. In
response to my enquiries My, A, O, Walker and M. E.
Chevreux have very kindly informed me that in specimens
which they have recorded under the name S. Rattrayi the
dentiform projection was also present but had escaped notice.
S. Ratirayi therefore shaves this character with S, borealis.

The figures given by Stebbing (1895), Chevrenx (1900}, and
Vosseler (1901) of the sixth pair of legs are not in harmony
with regard to the length of the sixth joint. Stebbing figures
1t as shorter than the fourth, Chevreux as equal, and Vosseler
28 Jonger, while Vosseler’s description gives it as equal. Steb-
bing however {1904) notes in one specimen that the sixth joint
18 actually longer than the fourth in these limbs, and as I have
found all conditions to obtain in the present collection it would
seem to be a point in which the species exhibits considerable
variation.

Digtribution.—S. Rattrayi has a distribution generally wide
over the North Atlantic and the Mediterranean. Walker's
record (1908} of this species during the cruise of the Oceana is
from just on the boundaries of the British-and-Trish aves.

Scina oedicarpus, Stebbing, 1895.
S. oedicarpus, Stebbing, 1904.

S. oedicarpus, Chevreux, 1905 (3).
Helga.

50 mi. W. § N. of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 400 fath.—One.

This species is easily recognised by its transparent integu-
mtlant, through which the stomach appears of a bright red
colour,

Distribution.—South Atlantic off the west coast of Africa
(Stebbing and Chevreux}; Bay of Biscay (Stebbing).

Scina uncipes, Stebbing, 1895.

8. spinosa, Vosseler, 1901
Helga.
W. of Porcupine Bank, Lat. 53° 7 W.. Long. 15° 6 W.,
860 fath., May, 1905, Petersen trawl at 750 fath —One female.
Distribution.—South Atlantic (Stebbing and Vosseler),
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Scina submarginata, sp. n

Pi, I1., Figs. 1-8.

Helga,

40 mi. N. by W, of Eagle Island, Co. Mayo, 670 fath.,
November, 1904, large coarse townet at GO0 fath,—One male.

W. of Porcupine Bank, Lat, 58° 7" N. Twong. 15° 6" W,
860 fath., May, 1904, Petersen trawl at 750 fath.—Two
females.

Head equal in length to the fhirst segment of the mesosome,
shallowly emarginate in front.

Mesosome with the first two segments shorter than any of
the following, third and fourth scgments the longest,

Metasome with the first segment the longest; second and
third segments subequal in length; fifth and sixth segments
coalesced ; postero-lateral angles of the first three segments
obtusely rounded.

Superior antennae shorter than the mesosome, about one-
third of the length of the body from the head to the tip of
the third uropods; outer edge as usual bearing mauny teeth;
mner edge with 2 row of teeth like the outer and a {ringe of
numerous long filaments; terminal joint small,

Inferior antennae in the female rudimentary, placed far back
on the head and not extending forwards beyond the eyes, the
terminal joint rather sharply pointed; in the male (still 1m-
mature) they ave as long as the first antennae, the two hasal
joints of the peduncie small, the third joint as long as the basal
two combined, fourth joint longer than the third, the ﬂugellpm
equal in length to the peduncle and three-jointed, the first
Joint longer than the terminal two combined.

First gnathopods (Fig. 1) rather stoutly built; basal joint
the longest with its inferior distal corner slightly producerd;
second joint short with a prominent spine on its distal inferior
corner; third joint equal to the second, its inferior margin
shightly serrate with a prominent spine at abont the centre ;
carpus large and slightly expanded distally, its inferior margin
fringed with a few moderately long setae; propodus very
slightly shorter than the carpus. rather broad. its onter distal
corner with a single prominent seta, its inner margin with the
distal part minutely serrate, the proximal part with a few
simple setac; dactylus about one-third of the length of the
propodus, simple and slender.

S(’_cond grathopods (Fig. 2) about as long as the first and of
relatively the same stoutness; carpus considerably expandcd
distally, its inner margin with very few setaec; propodus oval
mn form, longer than the carpus and slightly narrower than
the latter, its outer margin with the distal one-third minutely
serrate and the outer distal corner slightly produced, inner
margin with the distal part minutely serrate, the proximal
part bearing a few simple setae: dactylus about one-third of
the length of the propodus, simple and slender.
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Third pair of legs (Fig. 3) longer than either pair of gnatho-
pods, stoutly built; carpus slightly swollen and longer than
the merus; propodus shorter than the carpus and narrower,
its inner margin fringed with a few small setae; dactylus
sinall, simple, slender, and very slightly carved, with a comb
of minute sctae near the base of its inner margin.

Fourlh pair of legs (Fig. 4) about equal in length to the
third pair and of exactly similar strocture, except that the
carpus is somewhat less swellen.

Fifth pair of legs (Vig. 5) with the elongate basal joint less
than half the total length of the limb and equ&l.to the merus
and carpus combined. its hind margin unarmed, its front mar-
gin armed with about nine teeth, and produced nto 2 long
stout spinous process considerably longer than the second joint
of the limb; second joint very short with its front margin
produced into a short blunt tooth; meruns shorter than the
carpus ; propodus shorter than either the carpus or merus and
narrower ; dactylus very small with a swollen base.

Sizth pair of leys (Fig. 6) somewhat shorfer than the fifth
pair; basal joint shorter than the merus and carpus com-
bined ; carpus longer than either the merns or propodus ; latter
shorter than the merus; dactylus small with a swollen base.
‘The whole Himb is unarmed save for a single seta on the
propodus at the base of the dactylus, and the proportions of
its joints, with the exception of the basal one, are very similar
to those of the fifth pair.

Seventh pair of legs (Fig. 7) about two-thirds of the length
of the sixth pair and very similar in form, except that the
carpus is relatively shorter.

Uropods (Fig, 8).. First pair slightly Jonger than either of
the remmaining two, its peduncle longer than the inner branch ;
outer branch represented by a short stout spine : outer margin
of the inner branch serrate.

Second pair (Fig. 8) similar to the first, but the outer
margin of the iuner branch is smooth and its inner margin
very minutely serrate.

Third pair (Fig. 8) with the onter ramus well developed but
shorter than the inner; the inner margin of the outer branch
and the outer margin of the inner branch serrate.

Telson (Fig. 8) very small and friangular in shape.

Length, excluding antennae, 4'5 mm.

Of all species of Scina as yet described this species ap-
proaches most nearly to S. marginata, Bovallius, with which
1t agrees in the gencral build and robustuess of its appendages.
It differs however from the latter rather markedly in the
structure ol the first and secand gnathopoeds. In S. marginata
both gnathopods have the outer distal corner of the propodus
produced into well-marked spinous processes. Ip §. submar-
ginate on the other hand the first gnathopod has the propodus
unproduced and the second gnathopod only slightly produced
at the outer distal covner. Further, in" §. marginala the
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peduncles of the uropods are shorter than the rami, while the
reverse obtains in §. submarginata,

Of the type specimens of the latter one is 2 male and the
other two females. The male, judging from the condition of
the second antennae, is still immature. It is somewhat more

slender in general build than the female.

Scina pacifica (Bovalliuy).

Tyro pacifice, Bovallius, 1887 (1) and (2).

Helga.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
August, 1904, medium silk townet at 400 fath.—One female.

40 mi. N, by W. of Eagle Island, Co, Mayo, 1,000+ fath.,
August, 1904, medium silk townet at 780 fath.—One male,

Distribution.—Pacific Ocean off Nicaragua (Bovallius);
South Atlantie (Stebbing, Chevreux, and Vosseler}; Sargasso
Sea (Vosseler).

Gexss Acanthoscina, Vosseler.

Acanthoscina acanthodes (Stebbing, 1893).
Seine acanthodes, Stebbing, 1895,
Acanthoseina serrata, Vosseler, 1901

Acanthoscing acanthodes, Chevreux, 1905 (3).
Helga,

W. of Porcupine Bank. Lat. 53° 7" N., TLong. 15° 6 W.,
860 fath., May, 1905, Petersen trawl at 750 fath.—One
female.

Distribution.—South Atlantic (Chevreux, Stebbing, and

Vosseler).
A very considerable northern extension of the distribution

of this species is indicated by its capture off the west coast of
Ireland, the previous records not extending beyond 31° N,

Faminy VIBILIDAE.
Grenus Vibilia, M.-Ed.
Vibilia propinqua, Stebbing, 1888.

V. propinqua, Vosseler, 1901.

V. propingqua, Stebbing, 1904,
Helga.
Porcupine Bank, Lat. 53° 15 N., TLong. 18° 17 W., 116
fath. May, 1905, large course townet at surface.—QOne.
W. of Porcupine Bank, Lat. 53° 7 N., Long. 15° 6/ W.,
860 fath,, May, 1905, Petersen trawl at 750 fath.—Seven.
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88 mi. W.S.W_ of Fastoet, Co. Cork, 470 fath., November,
1905, Petersen trawl at 350 fath.—Xorty-one.

50 mi. W. § N. of Tearaght, Co. Xerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 75 fath.—One,

Same station, Petersen trawl at 400 fath.—Two.

10 mi. W. # N, of Pearaght, Co. Xerry, 78 fath., Novem-
ber, 1905, Petersen trawl at 30 fath.—One.

50 mi. N. by W. of Fagle Tsland, Co. Mayo, 1,000 +fath.,
November, 1905, large coarse townet at 200 fath.—One.

Same station, large coarse townet at 700 fath.—One.
Thor.

Lat. 51° N., Long. 11° 43 W., 738 fath., June, 1905,
Petersen trawl at 656 fath.—Three.

No 1mportant difference between the present specimens and
Stebbing’s original description could be found. The males,
like those of V. Jeangardii, und probably all other species of
the genus, have relatively larger eyes than the females.

Numetous dark chromatophores are distributed all over the
body and appendages, while the general ground colour appears
to be w light red. .

The sudden appearance of this species and V. armata in
some numbers oft the west coast of Ireland during the summer
of 1905 may possibly be explained by the considerable influx of
South Atlantic water to these shores which tock place at that
time, though the occurrence of both species in the Bay of

Biscay in 1900 wonld seem to suggest that they were normal
inhabitants of the North-east Atlantic.

Distribution. —North Pacific (Stebbing); South Atlantic
and Sargusso Sea (Vosseler) ; Bay of Biscay (Stebbing).

Vibilia armata, Bovallius.

V. armate, Bovallivs, 1887 (1) and (2).
Helga.

W. of Porcupine Bank, Lat. 53° 7 N., Long. 15° 6’ W.,
860 fath., May, 1905, Petersen trawl at 750 fath.—One.

88 mi. W.5.W. of Fastnet, Co. Cork, 470 fath., November,
1905, Petersen trawl at 350 fath.—One.

50 mi. W. & N. of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 75 fath.—¥our.

Same station, Petersen trawl] at 400 fath.—One.

10 mi. W. § N. of Tearaght, Co. Xerry, 78 fath., November,
1905, Petersen trawl at 30 fath.—One.
Thor.

Lat. 51° N, Tong. 11° 43' W, 738 fath., June, 1905, Peter-
sen trawl at 666 fath.—Eight.

Distribution.—Tropical and South Atlantic (Bovallius and
Vosscler) ; Mediterranean (Vosseler); Bay of Biscay (Steb-
bing). The Oceana captured this species just on the horders
of the Brifish and Jrish area (Walker, 1908).
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Vibilia sp.

Helga.

W. of Porcupine Bank, Lat. 53° 1’ N., Long. 14° 34’ W,
293 fath., May, 1905, coarse silk tow-net at 100 fath.—Three

‘These three specimens measure only 3 mm. in length, and
their general characters point to their being still immature.
‘Uhe telson is shaped exactly as in V. antarctica, Stebbing, but
Vosseler (1901) has already poimnted out that this feature varies
with age, and eannot be rehed on for specific distinction,

Famiy LANCEOLIDAKE.
Genus Lanceola, Say.
Lanceola sayana, Bovallius.

Helga.

30 mi. N. by W. of Liagle Island, Co. Mayo, 588 fath., May,
1904, medium silk townet at bottom.—'I'wo, young.

Same station, medium silk townet at 192 fath.—Two,
young.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
é\(;lgust, 1904, large coarse townet at 1,000 fath.—One female,

mm.

W. of Porcupine Bank, Lat. 53° 7/ N., Long. 15° 6 W.,
860 fath., May, 1905, large course townet at surface.—One,
young.

Same station, Petersen trawl at 750 fath.—Seven large, S
to 20 mm. ; fifly, young. ,

30 mi. N. by W. of Eagle Island, Co. Mayo, 730 fath.,
May, 1905, coarse silk townet at 200 fath.—One,

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath.,
May, 1905, Petersen trawl at 1,150 fath.—One hundred and
ten, all young,

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
November, 1905, large coarse townet at 700 fath.—One fe-
male, 38 mm,

This species has proved to be rather abundant on the west
coast of Ireland in the young state, though large specimens
are rare.

The fine specimen recorded last in the above list of captures
measured 38 mm, in total length, and was a beautiful pale
pink colour all over. Most of the other specimens showed
traces of pink colouration, while some had darker pigment.

Distribution.—North and South Atlantic (Bovallius); tropi-
cal Atlantic (Chevreux); South Atlantic and off Greenland
(Vosseler) ; just south of Rockall (Norman). The last is the
only previous British record.
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Lanceola aestiva, Stebbing, 1888,

L. aestive, Stebbing, 1904,
Helga.

77 mi. W.N.W. of Achill Head, Co. Mayo, 382 fath.,
Angust, L0, townet on trawl.—One.

50 mi. N. by W. of Eagle Island. Co. Mayo. 1,000+ fath.,
Angust, 1901, mediun silk townet at 400 fath.—One.

Same station, large coarse townet at 1,000 fath.—Seven.

40 mi. N. by W. of Eagle Islaud, Co. Mayo, 670 fath.,
November, 1904, large coarse townet at 600 fath,—T'wo.

W. of Porcupine Bank, Lat. 53° 7 N., Long. 15° ¢" W,
860 fath., May, 1903, Petersen trawl at 750 fath.—Two.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath.,
May, 1905, Petersen trawl at 1,150 fath.—"Two.

I am unable to distinguish these specimens in any particular
from those described by Stebbing. All were very transparent,
and the stomach appeared light ved through the integument.
5 Dr'.)sl’,ribution.—Tropical Atlantic and Bay of Biscay (Steb-

ing).

Lanceola serrata, Bovallius.

L. Sulmi, Stebbing, 1888.
Helga.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath_,
August, 1904, large coarse townet at 1,000 [ath.—One female,
18 mm,

W. of Porcupine Bank, Lat. 53° 7 N., Long. 15° 6" W.,
860 fath., May, 1905, Petersen trawl at 750 fath.—Two
females, 7 and 9 mm.

Stebbing (1904) has recently withdrawn his species, L.
Suhmi. as synonymous with L. serreta. The present records
considerably extend the distribution of this form, the hitherto
known captures confining the species to the West Atlantic.

Distribution.—Davis Strait (Bovallius); off Nova Seotia
(Stebbing).

Famiy CYSTISOMIDAE.
Genvus Cystisoma, Gudrin-Méneville.
Cystisoma spinosum (Fabricius),
Cystisoma spinosum, Stebbing, 1888,
Thaumatops spinose, Bovaliins, 1889,
Thaumatops spinosae, Vosseler, 1901.

Thaumatops spinosa, Woltererk, 1908.
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Helga.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ {ath.,
November, 1905, large coarse townet at 700 fath.—One
temale, 50 mm.

I adopt the generic name Cystisomae as advocated by Steb-
hing in preference to the name Thawmatops, which is in more

general use. '
The single nagnificent specimen here recorded was per-

fectly transparent and colourless.
Distribution.—This species has a very wide distribution
throughout the seas of the world.

Physosoma lurva of Cystisoma.
Helga.

30 mi. N. by W. of Bagle Islund, 1,200 futh., May, 1905,
coarse sill townet at 400 fath. —-One, 5 .

The Physosoma larva is a type of lurva vecently delined by
Woltereck (1904) belonging to the pelagic Amphipoda. It has
been found so far in Cystisoma, Lanceola, and Muanonectes.
Its characteristic points arc the great swollen bladder-like [onn
of the pereion and the union of more or fewer of the segments
of the latter. The present specimen ol the Physosoma larva
of Cystisomae agrees cxactly with Woltereck’s type 8.

Faxiy DAIRELLIDAE.
Gexus Dairella, Bovallius.
Dairella latissima, Bovallius.

D. Boualli, Stebbing, 1888,

D, latissime, Vosseler, 1901,

Helga.

50 mi, N. by W. of Eagle Island, Co. Mayo, 1,200 fath.,
May, 1905, Petersen trawl at 1,150 fath.—One¢ female, 6 mm.

The lateral parts of the pereion and the third to the seventh
paws of legs are flecked with numerous dark-red pigment
spots,

Dist_ribution.—'l‘mpica-l and temperate regions of the North
-‘\?lﬂ-ntl‘c (Bovallius and Vesseler) ; ofl the Cape Verde Islands
(Stebbing) ; Mediterranean (Vosseler).  "[he present record
therefore' indicates a considerable northern cxtension of its
geographical range.

Faminy PHRONIMIDIE,
Gexus Phronima, Latreille,
Phronima sedentaria (Forskal),

P, sedentarin. Vosseler, 1901,
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Helga,

77 mi. W.N.W. of Achill Head, Co. Galway, 382 [ath.,
August, 1901, townet on trawl.—One. _ i

50 mi. W.N.W. of Tcaraght, Co. Ierry, 230 lath., May,
1903, inedium silk townet at 15 fath.—One.

765 mi. S.\W. by W. 1 W. of Fastnet, Co. Cork, 199 [ath..
May, 1905, townet on trawl.—One. _

50 mi. N, by W, of Lagle Island, Co. Mayo, 1,000+ fabh.,
August, 1904, large coarse townct at 1,000 fath.—One. .

40 mi. N_ by W. of Eagle Island, Co. Mayo, 670 fati..,
November, 1904, large coarse townet at 600 fath.—One.

40 mi, N. by W. of Fagle Island, Co. Mayo, 650+ fath.,
I'ebruary, 1903, large course townet at 630 fat-h.—QnE'.

30 mi, W. 4 N, of Tearaght, Co. Kerry, 370 fath., May,
1905, trawl and townet on trawl.—wo. .

W. of Porcupine Bank, Tat. 53° 1’ N., Long. 14° 84 W.,
293 fath.. May, 1905. townet on traw].—One. .

W, of Porcupine Bank, Tat. 53° 7 N.. Tong. 15° 6" W..
860 fath., May, 1905, Petersen traw! al 750 fath.—Nine.

50 mi. N. by W. of Eagle Istand, Co. Mayo, 1.200 fath.,
May, 1905, Petersen trawl at 1.150 futh.—-Four.

88 mi, W.8.W. of Fastnet, Co. Cork, 470 fath., November,
1805, Petersen trawl at 350 fath.—One adult and fourteen
quite small,

50 mi. W. 4 N. of Tearaght. Co. Werry, 411 fath., Novem-
ber, 1905, Petersen traw! at 400 fath.—Five young.

Same station, Petersen trawl at 75 fath.—Seven adult and
400 young.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
Nevember, 1905, large coarse townet at 700 fath.—Three.

Same station, large coarse townet at 200 fath.—Two.

Thor.

Lat. 51° N.. Long. 11° 48’ W, 738 fath., June, 1905, Peter-
sen trawl at 656 fath.—Two.

Th()a full synonomy of this species s given by Vosseler
(1901).

The specimens here recorded agree well with the observa-
tions of Vosseler except that the adult males have the epimeral
plates of the first three segments of the metasome ending in
;:tlcute spines instead of being obtusely pointed, as in Vosseler’s

gure.

Twelve adult females were taken in their eylindrical jelly
houses, which most nearly resembled ** Doliolum sulcatum,”
Delle Chiaje, as figured by Bovallius (1889),

It is interesting to note the capture in November in a single
haul of no fewer than four hundred young P. sedentaria,
in addition to seven adult females with four houses. It
seems probable that the ypung were at the time of the capture
either actually lodged in the houses of the females or had just
been set free, from which it would appear that the late autumn
1s the hatching season for P. sedentaria in the North Atlantic.
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Furthermore, it js wpoteworthy that this particular hanl was
nearer the surface than any of the others. Chun has put for-
ward the theory that the adult fernale Phronima rises to the
surface to liberate her brood, which as time goes on sinks
slowly fo greater depths, and that the largest specimens wre
found at the greatest depths.  The capture ol so many young
Phronima comparatively near the surface would seem to lend
some support to this view.  Walker (1903) writing of the
Ocewna Amiphipods notes that the young Phronime in Novem-
ber, 1898, appeared to be still sinking, a fact which is in agree-
ment with the view expressed above that the lute autnmm is
the probable hatching season for the species.
Distribution.—World-wide in the temperate and tropical
seas.
Tn the British avea it has been recorded by Bate and West-
wood fromn the Shetlund Tslands, and by Walker (1898) from
the S.W. of Ireland during the R. I. A. expedition of 1590.
Its most northern limit is the Shetland Islands.

Famwwy HYPERIIDAS,
Gexus Hyperia, Latreiile.

Hyperia galba (Montagu).

Helga.

90 mi. W. by N. | N. of Cleggan Head, Co. Gulway, 175
fath., June, 1901, coarse silk townet at surface.—One.

E. of same station, large coarse townet at surface.—Six.

33 mi. N.W, by W. } W. of Cleggan Head, 72 fath., August,
1601, coarse silk townet at surface.—Nine.

50 mi. W.N.W. of Tearaght, Co. Kerry, 290 tath., May,
1903, medium sillc townet at 15 fath.—One.

20 mi. N. by W, of Eagle Island, Co. Mayo, 73 fath.,
February, 1904, medium silk townet at 20 fath.—One.

70 mi, 8.\V. of Fastnet, Co. Cork, 83 fath., August, 190
surface.—One_

10 mi. W, 1 8, of Tearaght, Co. Kerry, 76 fath., November,
19504, 11“,‘88 coarse townet at surface.—Many.

40 mi, N. by W. of Eagle Island, Co. Mayo, 670 fath.,
November, 1904, large coarse townet at 600 fath.—Sixty-two.

20 mi. N.W. of Achill Head, Co. Galway, 102 fath., Novem-
ber, 1905, large coarse townet at surface.~-Five.

40 mi. N.W. by W, 2 W, of Clegaan Head, Co. Gulway.
74 fath., Novemnber, 1904, dredge.—'wo.

40 mi. N. by W, of kagle 1sland. Co. Mayo, 650+ fath..
February, 1903, large coarse townet at 630 fath.—Vour.

W. of Poreupine Bank, Lat. 53° 7" N., fong. 15° 6 W .,
860 fath., May, 1903 Petersen trawl at 750 fath.—One. '
, 90 mi. W.N.W. of Cleggan Head, Co. Galway, 120 fath. .
September. 1903, coarse silk townet nt 50 fath.—One, from
Pelagia perla.
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50 i, W, N, of Tearaught, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen traw] at 75 fath.—One.

30 mi, N. by W. of Eagle island, Co. Mayo, 1,000+ fath.,
November, 1905, large coarse townet at 700 fath.—One.

Same station, large coarse townet at 200 fath.—One,

Thor.

Lat. 51° N, Long. 11° 43' W, 738 fath., June, 1805, Peter-
sen trawl at 656 fath,—T'wo. "

liat, 587 42" N., Fong. 6° 13" W, 66 fath., September, 1903,
Petersen trawl at bottomn. —One.

In addition to these ofishore records 1 have note of the
occurrence of H. galba in company with Pelagia in Ballynakill
and Bofin Harbours and at Ardfry, not uncommonly with
Aurelia and onee with Chrysaora. As 3s well kuown, Pelagia
iIs an occanic form, but the other two belong essentially to the
coastal region, Awurelia being more or less estuarine.

Ore of my specimens showed a close resemblance to Boval-
lius’ figures of I. Latreilli, which he considers to be a species
distinct from H. galba, a view which Vosseler (1901) adopts
without comment. T follow Sars, Norman, and Hansen, how-
ever, in regarding H. Latreilli as a synonym of H. galba. I
have examined specimens of the lattor taken from 1_1nder ﬁhe
uicbrella of four species of Discomedusae, Aurelia aurita,
Chrysaora isoceles, Pelagia perla, and Rhizostoma pulmo,
while Meinert (1890) records it from a fifth species, Cyanea
capillata, .

Its commonest host on the west coast of Treland is Pelagia
perla and on the east coast Awurelia aurita and Rhizostoma
pulmo. As noted above I have only onee found it associated

with Chrysaora isosceles, and I am not aware that it has pre-
viously been recorded from this medusa.

Distribution,—Widely distributed in the Aretic Ocean,
North Sea, Baltic, and the Kastern Atlantic generally, as far
south as the Azores. It has also been recorded from the
Paeific in Puget Sound by Calman and quite recently from
Ceylon by Walker,

In the British-and-Irish area i is known from practically
all round the coast,

Hyperia medusarum (Q. F. Miiller).!
Helga.

30 mi. N_ by W. of Bagle 1sland, Co. Mayo, 340 fath.
February, 1904, mediun sillk townet at 100 fatl.—One.

41 mi. N. by W, of Fagle Island, Co. AMayo, 1,000 + fath.
August, 1904, large coarse townet at surface.—Two

50 mi. N. by W. of Eagle Island, Co. Mayo. 1,000+ fath.
August, 1904, large coarse townet at 1,000 fath.— One.

40 mi. N. by W, of Eagle Island, Co. Mayo, 1,000+ fath.
August, 1904, large coarse townet at 750 fath.— Three,

L
’
)

! For the synonymy of this species see Norman, 1800.
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40 mi. N, by W, of Iiagle Island, Co. DMayo, 670 fath.,
November, 190, large coarse townet at 600 fath.—Eleven,

40 mi, N. by W. of Eagle Island, Co.” Mayo, 650+ fath.,
February, 1905, large coarse townet at 630 fath.—One.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
February, 1905, large coarse townet at 700 fath.—'L'wo.

Same station, coarse silk townet at 600 fath.—One.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,200 fath.,
May, 1905, Petersen trawl at 1,150 fath.—1'wo.

50 mi, W. & N. of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen traw] at 400 fath.—Five.

Same station, Petersen trawl at 75 fath.—"Fwo.

50 mi. N. by W. of Eagle Islund, Co. Mayo, 1,000+ fath.,
November, 1905, large coarse townet at 200 fath. -One.

Distribution.—General over the Arctic Ocean [rom Norway
to Greenland; North Sea as far south as Belgium, and the
Skageraclk (Reports on the International Tnvestigations).

The above list of records of . medusarum from the west
coast of Ireland, compared with that for If. gelba from the
same area, would appear to show that, gencrally speaking, the
former species was a more distinctly oceanic form than [7,
galba. Only twice was H. medusarum met with inside the
1,000-fathom line, while on the contrary F. galba was only
taken three times outside fhat limit. The ocourrence ol T,
medusarum in the North Sew and the Skagerack does not,

however, support this view.
The only previous British record is that ol Scott (1904).

Hyperia spinigera, Bovallius.

. spintgere, Vosseler, 1901.

Helga.

W. of Porcupine Banlk, Lat, 53° 7 N., Long. 15° 6" W,
860 fath., May, 1905, Petersen trawl at 750 fath.—Two.

50 mi. N. by W. of Fagle Island, Co. Mayo, 1,000+ {ath.,
Novemter, 1905, large coarse townet at 700 fath.—One,
~ Norman (1900) has expressed the opinion that this species
18 synonymous with H. galbe, but Vosseler (1901) without com-
ment recognises its separate specific identity. I find myself
unable to agree with Norman’s view. Onc of the most casily
recognised characters by which the two species may be dis-
binguished is the shape of the epimera of the third segment
of the metasomc. In Ff. galba the postero-lateral angles of
these epimera are sharply pointed, while in I, spinigera they
are rounded. This, taken in conjunction with the differences
in the first and second gnathopods already noted by Bovallius,
appears sufficient to warrant the establishment of H. spinigera
as a distinet species.

Distribution.—Spitzbergen (Bovallius) ; off Labrador (Vos-
seler) ; south coast of England (Bovallins).
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Gexus Hyperioides, Chevreux.
Hyperioides longipes, Chevreux.
H. longipes, Chevreux, 1900.

H. longipes, Walker, 1903.

I, longipes, Stebbing, 1904,
Helga.

Present in small numbers in thirly gatherings from prac-
fically all parts of the Atlantic ofl the west coast of Ireland,
between soundings of about 200 and about 1,500 fathoms.

Stebhing (1004) has dealt with the synonymy of this species.

Lt is apparently o very abundant form in the Eastern Atlan-
tic, certainly one of the best represented Hyperids in the
present collection.

Distribution.—Cencral over the temperate and tropical
North Atlantic (Vosseler and Chevreus) ; Bay of Biscay (Steb-
bing) ; West Coast of Ireland {(Walker) ; Mediterranean (VYos-
seler).  Walker's record is from just on the boundaries of the
British-and-Irish murine urea.

Gexus Hyperoche, Bovaltius.
Hyperoche tauriformis (Bate and Westwood).

H. Liitkeni, Vosseler, 1901.
Helga.

10 mi. W, & 5. of Tearaght, Co. Kerry, 76 fath., November,
1904, large coarsc townet at surface.—ISleven.

10 mi. N. by W. of Eagle Island, Co. Mayo, 63 fath., May,
1905, coarse sitk townet at 60 fath.—One.

1} mi. N.W. of Black Head, Galway Bay, 17 fath., Septem-
ber, 1903, coarse townet at 8 futh,—One,

Thor.

Tiat. 58° 42" N. Taomg. 6° 13" W, 60 fath., Scptember, 1903,
Petersen trawl at hottom.—One,

Distribution.  \Wildely distribnted throughout the Aretic
Ocean ; North Sea, Skagerack, and English Channel (Reports
on International Investigations),

In British waters it has been recorded from both east and
west coasts of Scotland by Norman and Scott, and from Liver-
pool Bay by Walker. Tt would appear to he a wholly littoral
:]1'1'1(1 sub-httoral form rarely extending outside the 1,000-fathom
ine.
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Gexvus Parathemisto, Boeck.

Parathemisto oblivia (Kriiyer).
delga.

Taken, sometimes in immense numbers, in practically every
townet gathering.

It is enrious to note that the size of the present specimens
rarely exceeds G mmny., thus contrasting rather strongly with
the large northern specimens recorded by Sars, whiel reach
the great fength of 17 mm.

Distribution.—General throughout the Atlantic and Arctic
Oceans and in the North Sea.  Tn the British-and-Jrish area
it has been met with at all points round the coast. On our
west coast it appears, as noted on page 5, fo migrale shore-
wards in late autumn,

Gexus Euthemisto, Bovallius.

Euthemisto compressa (Goes).

Helga.
Taken in numerous gatherings off all parts of the west coast

at all seasons of the year, between soundings of less than 50
to about 500 fathoms, rarcly in deeper water.
Distribution.—General throughout the Novth Atlantic and
Arctic Oceans and the North Sea.
In the British-and-lrish arca this species has vnly been pro-
viously met with on the cast coast.

Euthemisto bispinosa (Boeck).

Helga.
Taken sparingly in numerous gatherings at all seasons ol dhe

year off all parts of the west coast in the decper part of the area
worked by the Helga.

Distribution.—The distribution of this species is practically
the same as the preceding one.

Faminy PHEOSINIDAE.
Gexus Phrosina, Risso.

Phrosina semilunata, Risso.

Helga.

50 mi. W. § N. of T'earaght. Co. Kerry, 350 fath., February,
1906, Petersen traw! at surface.—One¢ female.

Distribution.—Mediterranean (Risso, Bovallius, Vosseler) ;
North Atlantic (Stebhing, Chevrenx, Bovallius, and Vosseler) :
Pacific and Tndian Oceuns (Bovallius). 'l‘he.present record
indicates a considerable northiern extension of its geographical

range.
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Gevvus Primno, Guérin.
Primno macropa, Guérin.

Fuprimno macropus, Bovallius, 1887,

Primano macropa, Stebbing, 1904,

Helga.

64 mi. N.W. 3+ W. of Cleggan Head, Co. Galway, 199 fath.,
August, 1901, townet on trawl.—One.

50 mi, N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
Necvember, 1905, large coarse townet at 700 fath.—One,

The latter of the above two specimens had numerous small
red pigment spots on all the appendages of the mesosome.

Distribution.—General over the Atlantic and Pacific Oceans
and the Mediterranean. The present records are the most
northern ones as yet known for the species.

Famiy TYPHIDAE.

Gexus Platyscelus, Sp. Bate.

Platyscelus ovoides (Risso).

Helga.

50 mi. W. 3 N. of Tearaght, ('o. Kerry, 850 fath., August,
1905, coarse stlk townet at 50 fath.—One male.

Distribution.—Mediterranean (Claus and Vosseler); North
Atlantic (Claus); North Pacific (Stebbing).

The present record is the most northerly yet known for the
species.

Faminy LYCARIDAE.
Gexus Tryphaena, Boeck.

Tryphaena Malmi, Bocck.

Helga.
Taken in the majority of gatherings at all depths off the
west coast, but never in large numbers,

Distribution.—Norway (Sars); North Sea off the coast of
Scotland (Norman and Scott); Farce Islands (Bovallius);
North Atlantic (Stebbing and Chevreux).

Scott (1904) has already called attention to the paucity of
notices ot this species, but suggests that it is a commoner form
than the records of it show. Its abundance ofl the west coast
of Ireland quite confirms this view.

The only previous British vecords ave those by Nurman
(1900) and Scott (1904), both on the cast coast.
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Geyus Brachyscelus, Sp. Bate.
Brachyscelus crusculum, Sp. Bate.
Thamyris mediterranee, Clans, 1879,

Brachyscelus mediterraneus, Senna, 1903,

00 mi, W.N.W. of Tearaght, Co. Kerry, 306 lath., August,
1903, medium silk townet at 30 fath.—One.

90 mi. W.N.W. of Tearaght, Co. Kerry, 396 fath., August,
1904, medium silkk townet at 67 fath.—One.

50 mi. W.N.W_ of Slyne Head, Co. Galway, 112 fath.,
Avgust, 1904, townet on trawl.—One.

70 mi. 8.W. } W. of Fastnet, Co. Cork, 91 fath., November,
1604, medium silk townet at 50 fath.—One.

50 mi. W.N. W, of Tearaght, Co. Kerry, 875 fath., Novem-
ber, 1904, large coarse townet at 350 fath.—One,

50 mi. W.N.W. of Cleggan Head, Co. Galway, 120 [ath.,
September, 1905, coarse silk townet at 50 fath.— One.

88 mi. W.S.\W, of Fastnet, Co. Corlz, 470 fath., November,
1905, Petersen trawl at 350 fath.—Sixteen.

50 mi. W. § N. of "L'earaght, Co. Kerry, 411 futh., Novem-
ber, 1905, Petersen trawl at 75 fath.—Ten.

50 mni. N. by W. of Kagle Island, Co. Mayo, 1,000+ fath.,
November, 1905, large coarse townet at 700 fath.—I'wo.

Same station, Jarge coarse townet at 200 fath.—-1'wo.

Thor,

Lat, 51° N., Liong. 11° 43" W., 738 fath., June, 1905, Peter-

sen trawl at 656 fath.—One.

I agree with Norman (1900} in regarding B. crusculum and
B. mediterrancus as one species. Senna (1903) gives very full
descriptions of the sexual differences exhibited by B, mediter-
raneus, which are entirely borne out by the present m{xterml.
In the same paper Senna points out the differences which are
supposed to exist hetween B. mediterrancus and B. crusculum,
and, while noting that these are slight and founded on variable
characters, he hesitates to unite the two. Further, he suggests
that the Orio zancleus of Cocco is synonymous with Brachy-
scelus mediterraneus. If this suggestion is adopted the species
will become Brachyscelus zancleus by the priority of the latter
specific namne, the genus Orio being synonymous in the type
species with Oxzycephalus, M.-Ed.

Distribution.-—Mediterranean (Claus, Senna, Chevreux, and
Vasseler) ; North Atlantic (Stebbing, Chevrenx); west coast
ot Ireland (Walker) ; Farée Channel (Norman) ; Pacific (Steb-
bing). Walker’s record of B. mediterraneus (1903) is from
just on the boundaries of the British-und-Trish area.
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Gexus Thamneus, Bovallius.

Thamneus sp.
Helga.

30 mi. W.N.W, of Cleggan Head, Co. Galway, 78 fath.,
November, 1905, mediwm sillk townet at 21 tath.—One.

50 mi, W, § N. of Tearaght, Co. Kerry, 410 fath., May,
1905, townet on trawl.—One.

The specimens apparently belonging to this genus are too
immature to refer to any known species. Two species of the
genus, 1'. rostratus, Bovallius, and T. recurrirostris, Chevreux.,
are known from the Bastern Atlantic,

Gexus Paralycaea Claus.
Paralycaea gracilis, Claus.
P, gracilis, Claus, 1879.
P. gracilis, Claus, 1887,

. gracilis, Stebbing, 1888.
Helga,

10 mi. W. 3 S. of Tearaght, Co. Kerry, 76 fath., November,
1904, large convse townet at swrlace. —¥ive,

48 mi, N.W . by W W, of Tearaght, Ca. Kerry, 337 fath.,
November, 1901, townet on trawl.—Four,

30 mi. N. by W. of Bagle Island, Co. Mayo, 208 fath.,
November, 1904, mediun silk townet at surface.~——One.

40 mi. N. by W. of Eagle Island, Co. Mayo, 670 fath.,
November, 1904, large coarse townet at 600 fath.—Two.

20 mi. N.W. of Achill Head, Co, Galway, 102 fath., Novem-
ber, 1905, large coarse townet at surface.—Two.

40 mi. N. by W. of Eagle Island, Co. Mayo, 650+ fath.,
Yebruary, 1905, large coarse townet at 630 fath.—One.

Same station, coarse silk townet at 500 fath.—One.

45 mi. N. of Fagle Island, C'o. Mayo, February, 1905, large
couarse townet af surface.—One, '

These specimens agree very well with Claus’ deseriptions
and figures. As additional points, it may he noted that the
second antenna of the young male is very like that figured for
the young male of Tryphaena Malmi by SBars. The females
are devoid of mandibular palp as in many other genera and
specics of this group. Trom the present material it would
appear that the reduced condition of the last pair of legs Js
charactevistic only of completely adult specimens. In young
males and females I find these appendages fully developed.
with all the joints distinet and a very minute slender curved
dactylus. ‘T'hey ave proportionally mueh lgneer than in the
adult, and appear to undergo gradual l'eductign as the adult
stage iz reached.
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The locality of Claus’ type specimen is unknown, and in
spite of the fact that the only other known locality for the
species is the Pacifie, near Australia, I am convinced that my
specimens belong to Claus’ species. Bovallius records it from
the tropical Atlantic, but Stebbing has alveady shown that
Bovallius’ description does not agree with that of Claus. In
those points in which Bovallins’ deseription difters from Claus’,
the present specimens are in agreement with the latter,

Distribution.—Pacific near Australia (Stebbing).

TriBE GAMMARIDILA.
Famiwy LYSIANASSIDAE.

Genvus Cyphocaris, Boeck.
Cyphocaris anonyx, Boeck.
C. micronyzx, Stebbing, 1888,

C. anonyz, Walker, 1903,
Helga.

77 mi. W.N.W. of Achill Head, Co. CGalway, 382 fath.,
August, 1901, townet on traw]l.—One.

30 mi, N. by W. of Eagle Island, Co. Mayo, 588 fath., May,
1904, medium silk townet at 250 fath.—One.

40 mi. N. by W. of Bagle Island, Co, Mayo, 670 faih.,
November, 1904, large coarse townet at 600 fath.—Three.

40 mi. N. by W. of Eagle Island, Co. Mayo, 650+ fath.,
February, 1905, coarse silk townet at 450 fath.—One.

50 mi. N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
February, 1905, large coarse towret at 700 fath.—Two.

Same station, coarse silk townet at 300 fath.—One.

W. of Porcupine Banlk, Lat. 53° 7 N,, Long. 15° ¢’ W.,
860 fath., May, 1905, Petersen trawl at 750 fath.—Scven.

50 mi, N. by W, of Eagle Island, Co. Mayo, 1,200 fath.,
May, 1905, coarse silk townet at 600 fath.—One.

Same station, coarse silk townet at 400 fath.—Three.

88 mi. W.8.W. of Fastnet, Co. Cork, 470 fath., November,
1905, Petersen trawl at 350 fath.—Threc.

50 mi. W. § N, of Tearaght, Co. Kerry, 411 fath., Novem-
ber, 1905, Petersen trawl at 400 fath.—One.

Distribution.—Greenland (Boeck) ; west coast of Ireland
(Walker) ; Bay of Biscay (Stebbing) ; sub-tropical North Atlan-
f)lp ()Stebbmg and Chevrenx): South Pacifiec off Chile (Steb-

ing).
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Gexus Katius, Chevieux,
Katius obesus, Chevreux,

K. obesus, Chevreux, 1905 (2).
Helga,
50 mi. N, by W. of Eagle Island, Co. Mayo, 1,200 fath,,
May, 1905, Pctersen trawl at 1,150 fath.—One.

I have nothing to add to Chevreux's adeguate description
and figares.

Distribution.—North Atlantie, Lat, 36° 17 N., Long. 28°
53" W. (Chevreux),

Gexvs Metacyphoearis, nov.

Mandibles without palp or molar tubercle.

First maxillac with the inner plate bearing two plumose
setac ; the palp with few tecth on its apical border.

Second mazillac with the outer plate slightly longer than
the inner.

Magillipedes with the inner plate reaching to the level of
the zpex of the first joint of the palp and having two blunt
masticatory processes on the inner anterior corner; outer
plate reaching to the level of the apex of the second joint of
the palp, and having its inside edge furnished with a row of
small rounded tubercles ; palp well developed, four jointed.

Accessory eppendage of the first antennae very small.

First gnathopods small, generally feebly developed and
simple.

Third, fourth, and fifth pairs of legs developed as powerful
organs of prehension,
Telson cleft,

This genus, instituted for the reception of the new species
described below, is very closely allied to Paracyphocaris re-
cently defined by Chevreux (1905 (1)), but is clearly generically
distingrished by the absence of a palp to the mandible.

Metacyphocaris Helgae,' gen. ct. sp. n.

PL IIT., Fig. 1. P IV, Iigs. 1-14,
Flelga.

40 mi, N. by W. of Eagle Island, Co. Mayo, 1,000+ fath.,
Aungust, 1904, large coarse townet at 750 fath.-—Four.

40 mi. N. by W, of Eagle Island, Co. Mayo, 650+ fath.,
Tebruary, 1905, large coarse townet at 630 fath.—One.

W. of Porcupine Bank, Lat. 58° 7" N., Long. 15° 6 W.,
860 fath_., May, 1905, Petersen trawl at 750 fath.— Four.

50 mi. N. by W. of Eagle Island, Co, Mayo, 1,200 fath.,
May, 1905, Petersen trawl at 1,150 fath. —Seven.

! The Department’s Fishery Cruiser Helga.
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Same station, coarse silk townet at 600 fath.—One. )

Body (Pl III., Fig. 1) generally laterally compressed ; in-
tegument thin, very slightly calcareous; colour in life a
brilliant coral red.

Head (Pl 111., Fig. 1) very short, front recurved over ithe
origin of the first antennae ; lateral Jobes rounded and not very
prominent,

Cozal plates of the first two segments of the mesosome small
and partly hidden by those of the third segment, which ave
large and rather strongly produced in front ; thosc of the fourth
segment about as deep as broad with their posterior border
slightly excavated ; those of the fifth segment with the pos-
terior lobe produced much below the anterior; third segment
of the metasome with its lateral angles rounded ; first segment
of the urosome with the dorsal posterior margin rather acufely
produced over the second segment.

Eyes absent.

Superior antennae (Pl. 1V., Yig. 1) short, ab()l]t.eqt]i_ll‘lli
length to the first two segments of the mesosome ; 'ﬁrst‘]('mnt
of the peduncle equal in length to the two following joints
combined and stouter than either ; third joint of the peduncl:
g little longer than the second; flagellum shorter than fche
peduncle and composed of four joints, the tm*mingl one having
a long seta equal in length to itsell at the extremity ; accessory
appendage very minute and one-jointed,

Inferior antennae (P1, 1V., Fig. 2 much longer than the
stperior ; fifth joint of the peduncle subequal to the fourth and
slightly narrower than the latter; flagellum very short, four-
jointed, the last joint terminated by a long seta.

Buccal mass not hidden by the coxal plates of the first seg-
ments of the mesosome and very prominent.

Mandibles (P1. 1V., Fig. 8) robust, without palp or molar
tubercle ; at the place where the mandibular palp us:ually arises
is n very small ronnded tnberenlar appendage, which may be
the rudiment of 4 palp.

- First maxillge (Pl. IV., Fig. 4) with the inmer platec small,
having two plumose setac at its apex ; onter plate having about
ten strong dentate spines at its apex and numerous setac on
its interna) margin ; palp two-jointed, extending slightly be-
yonid the outer plate, its apex bearing two spines and four
teeth.

Second mazillae (P). IV., Tig. 5) with the inner plate
shorter than the onter, both plates armed with numerous
plumose setae,

Magillipedes (P1, IV., Fig. 6) well developed; inner plate
reaching to the level of the extremity of the first joint of the
palp, its anterior margin bearing five or six setae and two
small masticatory tubercles near its inner edge; outer plate
reaching to the extremity of the sccond joint of the palp,
large and expanded with two strong plumose setae on its
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anterior margin, its inner edge furnished with a row of seven
small rounded tubercles ; palp four-jointed and well developed,
second joint the largess.

Iirst gnathopods (1. IV., I'ig. 7) small, propodus a little
shorter and narrower than the carpus; dactylus well developed
with two setae ncar its tip; the propodus and dactylus com-
bined do not form a subchcliform fermination to the limb.

Second gnathopods (P1. IV., Fig. 8} nearly twice as long as
the first; basal joint very long ; carpus about twice as long as
the propodus, which is oval in shape ; dactylus very small but
distinet ; carpus and propodus fringed with the usual short and
numerous setac on both edges, the propodus having in addition
numerous long sctac at its apex covering the dactylus.

Third pair of legs (Pl IV., Fig. 9) strongly developed as
powerful prehensile limbs; basal joint large and massive;
merus longer than the carpus; propadus longer than the carpus,
cexpanded, its posterior margin near the dactylus bearing a
row of very stout striated spines; dactylus very long and
strongly curved.

Fourth pair of legs (Pl, IV., Fig. 10) not different in any
noteworthy point from the third pair.

Fifth pair of legs (1, IV., Fig. 11) likewise developed as
prehensile limbs ; basal joint much expanded with the inferjor
lobe not much produced, its anterior margin bearing numerous
small spines; merus Jonger than the carpus, srmed with
numerous spines on both margins ; propodus longer than either
the caxpus or merus, siightly expanded, armed on its anterior
margin near the dactylus by numerous short stout blunt
stristed spines; dactylus longer than half the length of the
propaedus and strongly curved.

Sizth pair of legs (P1 1V,, Fig. 12) longer than the fifth pair
but not prehcnsile in character ; basal joint expanded with its
inferior lobe slightly produced ; merus equal in length to the
carpus ; propodus slightly longer than either and narrow ; dac-
tylus small; whole limb armed with numerous small spines on
hoth margins.

Neventh pair of legs (P]. IV., Fig. 13) longer than the sixth
but very similar in form, distinguished by having the inferior
lobe of the basal joint mueh more pronounced; merus as long
as the carpus; propodus slightly longer and narrower thau
either ; dactylus long and slender.

First pair of uropods (Pl 1V., Fig, 14) with the peduncle
longer than the rami; latter subequal narrow angd very acutely
pointed ; outer margin of the inner ramus and inner margin
of the outer finely servated ; hoth rami with a small spine near
the apex.

Sccond pair of uropods (PL. IV., Tig. 14) with the peduncle
equal to the rami; latter snbequal, of the same form as those
of the first pair ¢xcept that here both margins of the inner
ramus are finely serrated.

-
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Third pair of uropods (P1. IV., Fig. 14) with the peduncle
short; outer ramus longer than the rami of the second pair,
termnal joint small, narrow, and spiniform, both margins
armed with a few spines, and the inner bearing a few long
plumose setae near the peduncle; inner ramus very short,
about one-fifth of the length of the ounter, with a row of
plumose setae on the inner margin,

Telson (PL. IV., Fig. 14) about twice as long as broad at its
base, reaching to the level of the extremity of the inner branch
of the third uropods, cleft at its extremity, the cleft extending
for about a quarter of the length of the telson; each lobe of
the clef bears at its apex a spine and a seta; two other small
setae are situated a little way anterior to the lobes of the cleft
on the lateral margins of the telson.

Length of the largest specimen from the head to the ex-
tremity of the third uropods, 11 mm. It is a curious fact that
all the specimens captured appear to be males. At least no
incubatory lamellae could be detected in any one of them.

This curious and somewhat aberrant Liysianassid has its
nearest ally in Paracyphocaris praedator, Chevreux (1905 (1),
to which it bears a strong resemblance. It differs.from the
latter in the produced dorsal margin of the first segment of the
urosome, in the relatively shorter antennae, the much shorter
inner ramus to the third uropods, the less cleft telson, and
finally in the absolute want of a mandibular palp. This latter
peculiarity it shares with the next species, and these two are
in this respect unlike any other described Liysianassid. Mela-
cyphocaris Helgae belongs essentially to the bathypelagic fauna
of the oceans, as shown both by its colour, absence of eyes,
and general structure of its limbs as well as by 1its captare only
in townets sunk to great depths. Chevreux (1905 (1)) has
already noted that Paracyphocaris praedator is probably more
or less parasitic on other pelagic animals, to which it clings
with its powerful prehensile limbs. Metacyphocaris Helgae,
with limbs of essentially the same structure, in all probability

leads a similar existence.
Genus Crybelocephalus, nov.

Mandibles without molar tubercle or palp.

First maxillae with the inner plate bearing a single plumose
seta ; palp with few teeth at its apex.

Second mazxillue with the innev plate slightly shorter than
the outer.

Mazillipedes with the inner plate reduced, only reaching to
the level of the origin of the palp and having a single mastica-
tory process on its anterior border; outer plate reaching to the
level of the distal end of the second joint of the palp, aud
having its inner margin furnished with a row of small rounded
tubercles ; palp well developed, four-jointed,

Accessory appendage to the first antennae wanting.,
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First gnathopods small, slender, and feebly developed.

Third and fourth pairs of legs developed as powerful pre-
hensile limbs.

Telson very large, not cleft.

This somewhat remarkable new genus does not bear any
obviously close relationship to any as yet described member
of the family. Tts mouth organs agree very well on the whole
with those of such genera as Paracyphocaris, Chevrenx, and
the new genus Melacyphocaris described abave, but {rom both
of these it ts at once distinguished by the unusually largs
entire telson, while it appears to be nnique among Liysian-
assidae in the complete absence of any trace of accessory
appendages to the superior antennac,

Crybelocephalus megalurus, gen. et sp. n.

Pl 1M1, Fig. 2. Pl V., Figs. 1-1.4.
Helga.

50 mi. N. by W. of Bagle Island, Co. Mayo, 1,200 fath.,
May, 1905, Petersen trawl at 1,150 fath.—Two.

Body (Pl. 111., TFig. 2) remarkably obese ; integument very
thin and membranous, only very slightly if at all calcareous.

Head entirely concealed beneath the first segment of the
niesosome, so short as to appear like a membranous plate,
without prominent Jateral lobes, evenly rounded in front.

First segment of the mesosome (Pl. III., Fig. 2) projecting
in {ront over the concealed head as a pseudo-rostram whlch in
dorsal view is broadly rounded in outline and in lateral view
somewhat pointed and very slightly curved.

Cozal plates of the first two segments of the mesosome small
and partly covered by those of the third segment; the latter
large and somewhat strongly produced anteriorly ; those of the
fourth segment deeper than the body, » little wider than deep,
with their posterior border excavated ; those of the fifth seg-
ment with the posterior lobe produced much below the
anterior; third segment of the metasome with the postero-
lateral angles rounded ; the urosome about half the length of
the metasome.

Iiyes absent.

Superior antennae (Pl V. Fig. 1) very short, about as long
as the first segment of the mesosome : first joint of the peduncle
slightly swollen, longer and wider than the second joint, with
its hind margin produced so as to partly overlap the secopd
joint; latter wider than the third joint and nearly double its
length, its hind margin somewhat acutely produced ; flagellum
shorter than the peduncle, composed of four joints subequal in
length but suceessively deercasing in breadth, last joint tipped
by a single seta; accessory appendage apparently wanting.
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Inferior antennue (Pl. V., Fig. 2) very little longer than the
superior ; two basal joints ol the peduncle small, third, lourth,
and fifth joints successively increasing in length; flagellum
shorter than the combined length of the last two joints of the
peduncle, four-jointed, the first joint the longest, the terminal
joint very small and narrow.

Buccal mass almost completely hidden by the coxal plates
of the third segment of the mesosome; lying completely
apposed to the ventral surface of the hody.

Mandibles (Pl. V., Fig. 8) robust, without molar tubevcle
or palp; a similar small rounded tubercular appendage to that
already noted lov Metacyphocaris Helgue (sec p. 80} 1s also
present here (PL. V., Fig. 8).

First maxidioe (Pl V., Fig. 4) with the inner plate small
and having a single plumose seta at its apex ; outer plate having
about six to eight strong dentaic spines af its apex and
numerous fine setiae on its mmner margin; palp well developed,
two-jointed, extending beyond the outer plate, the apex of the
second joint of the palp furnished with six short teeth and two
setae.

Second mazillac (Pi. V., Fig. 5) with the inuer plate shorter
than the outer; both plates armed with few plumose setae.

Mazillipedes (Pl. V., Thg. 6) well developed ; inner plate
small, somewhat reduced, reaching only to the level of the
origin of the palp, its anterior edge furnished with a few setae,
& single masticatory process present on the anterior inner
corner ; outer plate reaching to the level of the apex of the
second joint of the palp, somewhat expanded, its anterior and
outgide margin furnished with a few long plumose setae, its
inner edge bearing a row of eight small rounded tubercles;
palp well developed, four-jointed, the second joint the longest.

First gnathopods (Pl. V., Fig. 7) small, slender and feebly
developed, not subcheliform ; basal joint about as long as the
remainder of the limb ; merus short; carpus equal to the pro-
podus ; dactylus distinet and slightly curved.

Second gnathopods (P1. V., Fig. 8) long and slender, ahout
twice as long as the first pair; hasal joint very long; carpus
not twice the length of the propodus; daciylus small but dis-
tinct, hidden among the long setae at the extremity of the
propodus; carpus and propodus with the usunal fringe of
numerous short fine setac on both margins, a similar fringe
on the lower margin only of the merus.

Third and fourth pairs of legs (1°). V., Figs. 9. 10) of similar
structure, powerfully developed as prehensile imbs ; basal joint
as long as the combined length of the following three joints
and rather stout; merus larger than the carpus and expandeq
somewhat distally; carpus small; propodus longer than the
comhined length of the carpus and merus, and having at the
distal end of ifs lower margin near the nail four strong blunt
sfriated spines; dactylus stout, curved, with its inner margin
striated.
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Fijth pair of legs (). V., Fig. 11) longer than the third and
fourth pairs and less powerfully developed ; basal joint long and
stout ; merus a little longer and stouter than the carpus; pro-
podus longer than either the merus or carpus and narrower,
with a single rather strong spine on its inner distal corner at
the base of the dactylus; latter rather more than one half the
length of the propodus.

Siazth pair of legs (P1. V. Fig. 12) very little Jonger than the
fitth paiv; basal joint expanded, the inferior lobe not much
produced ; merus slightly shorter but stouter than the earpus;
propodus longer and narrower than the carpus; dactylus long
and slender, very nearly as long as the propodus ; inner margin
of the joints of the limbs armed with a few short spiniform
sclac.

Seventh pair of legs (Pl V., Fig, 13) equal in Iength to the
sixth and of similar form; inferior lobe of the Dbasal joint
much prodnced and very obtusely rounded ; merus and carpus
equal in length; propodus longer and narrower than ecither;
dactylus long and slender.

First patr of wropods (Pl V. Tig 14) with tbhe peduncle
equal in length to the outer ramus; both rami long, narrow,
and acutely pointed, the inmner longer than the outer with a
small spine half way along its inner edge; both margins of
the outer ramms minutely serrate ; outer 'margin of the inner
ramus minutely serrate, inner smooth,

Second patr of wropods (1, V., Fig, 14) with the peduncle
slightly shorter than the subequal rami; outer margin of the
outer ramus smooth, with two short spines about the centre of
its length ; inner margin of the outer ramus and both margins
of the 1nner ramus minutely serrate ; whole uropod not reach-
ing to the level of the extremity of the inner ramus of the first

air.
P Third pair of wropods (Pl V. Tig. 14} bavely reaching the
level of the extremity of the rami of the second pair and of
similar form ; peduncle shorter than the subequal rami; termi-
nal joint one quarter of the total length of the ramus in the
inner and one-third of this length in the ounter; both margins
of the inner ramus minutely serrate ; inner margin of the outer
ramus smooth ; outer margin with three setae on the proximal
joint.

Telson (Pl. V., Fig. 14) unusually large and massive. not
cleft, almost as wide af its base as the third segment of the
urosome ; its length very slightly shorter than the width at its
base; triangular in shape, with an ubtusely rounded apex
tipped by two setae.

Length of the largest specimen. 11 mm, from the tip of the
pseudo-rostrum to the tip of the telson. Both specimens appear
to be males.

This curions Lysianassid presents no obvious affinity to any
other species as yet deseribed.  The remarkably obese form of
the body, the hidden head, the pseudo-rostrum formed by the
first segment of the mesosome, and the larze, massive, and
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uncleft telson combine fo give it an unigue position in the
family, though the structurc of the mouth parts and the pre-
hensile nature of the third and fourth pairs of legs indicate its
possible position near to Metacyphocaris, It would appear to
be a true bathypelagic form of semi-parasitic habits.

NOTE ADDED IN PRESS.

While this paper was in the press Norman and Scott’s work,
" Crustacea of Devon and Cornwall ' (Wesley and Son, Lon-
don, 1906) has been received. In it the species Futhemisto
gracilipes, Normaun, previously only provisionally instituted, is
now definitely established. 1he same form occurs rather fre-
quently in the material dealt with above, but I prefer to regard
it as a young stage of Buthemisto compressa, Goés.

Additional material of some of the above species has been
received too late for inclusion in the list of captures, but it is
not such as to materially affect the distribution, cither vertical
or horizontal, shown in the records.
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EXPLANATION OF PLATIES I-V.
Prare I.

Scine Vossclers, sp, n.

Fig. 1.—Dlale, first gnathopod.
Fig. 2. »»  second gnathopod.
Fig. 3. o third leg.

Fig, 4. . fourth Jeg.

Fig. 5. ., Afth leg,

Fig. 6.  sixth leg.

Fig. 7. i+ Seventh leg.

Fig. 8. w  telson and uropods.

Prate 11,

Scing submarginate, sp. n.

Fig. 1,—Female, first gnathopod.
Fig. 2. o second gnathopod.
Fig. 3. " third leg.
Fig. 4. sy fourth leg.
Fig. 5. ,,  fifth leg.
Fig. 6. - sixth leg.
Fig. 7. - seventh leg.
Fig. 7a. . seventh leg, daclylus enlarged.
Fig. 8. " telson and uropods.
Prate III.
Fig. 1., Metacyphocaris Helgac, gen. el 8p. 1., male, latexul

view.
Fig. 2., Crybeloccphalus megalurus, gen. et sp. n., male,
lateral view.

Prate IV.
Metacyphocaris Helgac, gen. et sp. n.

Fig. 1.—Male, superior antenna.
F{g~ 2. s» inferior antenma.
Fig. 3. ,, mandible.

Fig. 4. ,, first maxilla.
Fig. 5. ,, second maxilla.
Flg 6. 13 maxil]ipcde.

Fig. 7. ,, first gnathopod.
Fig. 8., eecond gnathopud.

e s third leg
Fig. 10. ;» fourth leg.
Fig. 1. o fifth leg,
Fig, 12, »  Sixth leg.
Fig. 13. ,»  seventh leg,
Fig. 14, ,, urosome, telson and uropods.

[ 98 1



Iv. 05 39

Prare V.

Crybelocephalus megulurus, gen. et sp. n.

Fig. 1.—Muale, superior antenna.
Fig. 2. ,+ inferior antenna.
Wig. 3. ,»  mandible,

Fig. 4. ,,  Dirst maxilla.
Tig. 5. ., second maxilla.
Fig, 6. ,»  maxillipede.

Tig. 7. »  first gnathapnd,
Fig, 8. +»»  secand gnathopod.
Tig, Q. ,»  third lep.

Fig, 10. »  fourth leg.

Tig, 11 ,,  Dfth leg.

Fig. 12. ,»  sixth leg.

Fig. 13. . seventh leg,

Fig. 14. »»  urosomc, telson and uropods.

The plates were drawn by W, M. Tattersall and . M. Woodward.
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1. Metacyphocaris Helgae. 2. Crybelocephalus megalurus.
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APPENDIX, No. V,

THE MARINE FAUNA OF THE COAST OF IRELAND.
MISCELLANEOUS NOTES.

i.—Remarkable Coslenterata from the West Coast of Ireland, by
Sypyey J. Hicksox, F.R.S,

1l.—Branchellion torpedinis, Savigny, by E. W. L. Horr.
1l Lamellaria pellucida, Verriil, var. @ouldi, Verrill, by G. P,
Fargax, B.A.

iv.—Macrura. from the West Coast of Treland, by Srtavrey W.
Xenme, B.A.

i,—REMARKABLE COELENTERATA FROM THE
WEST COAST OF IRELAND)*

by Syoxey J. Hickxsox, F.R.S.,
Victoria University of Manchester.

I have hecn allowed to examine a small collection of
Alcyonaria and Antipatharia that has been obtained by the
fisheries branch of the Department of Agriculture for Ireland
from deep water off the west coast of Ireland, and as this
reveals some features of special interest I should be glad of an
opportunity to write a short preliminary note upon it pending
the examination of the species in detail.

The most interesting feature, perhaps, is the Coralliid,
Pleurocorallium Johnsont, from 382 fathoms, about sixty miles
off Achill Island. The family of precious corals to which thie
species belongs has hitherto only been obtained in the Mediter-
ranean Sca, the Japanese seas, off Madeira and the Cape
Verde Islands, and in the Banda Sea. The specimens obtained
by the Challenger in the Banda Sea were ‘‘ dead,” but I have
recently published a preliminary note on a new species of
precious coral from deep water off the coast of Timor, which
was captured ** alive ”” by the naturalists of the Siboga Fxpe-
dition.

The distinction between the genus Corallium, to which €.
nobile, the precious coral of the Mediterranean, C. japonicum,
and C. reginae, the new species from Timor, belong, and the
genus Pleurocorallium is not a distinction of very great impor-
tance, and, as recently pointed out by Kishinouye, cannot, with
convenience, be much longer maintained. If, however, for
the present we retain the two generic names, it must be noted
that Corallium no longer maintains its monopoly of corals

* Reprinted from ** Nature,” No. 1879, Vol. 73, 1905. n. 5. by kind per-
mission of the Editor, SO S

Fisheries, Ireland, Sei. Invest., 1906, V. [Published August, 19061,
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that are precious, as the species Pleurocorallium elatius yields
some of the most valuable classes of coral obtained in the
Japanese fishery. Both in Japanese waters and off the Cape
Verde Islands the valuable and the commercially worthless
Coralliidae occur in the same fishing area, and consequently it
would not be a matter for surprise if a renewed investigation
of the locality from which the Irish Fishery Department ob-
tained its specimen of Pleurocorallium Johnsoni yielded some
specimens of commercial valoe.

I should not like to suggest the prospect of a coral fishery
off the coast of Ireland, as the sea is too stormy and the water
too deep at the station from which the specimen came to render
any such fishery commercially successful, but it would be a
matter of considerable scientific interest to find that precious
corals are growing within a few miles of our British coasts.

The second feature of interest is the occurrence in these
waters of at least three species of Antipatharia. This group of
Coelenterata is one which I thought was entirely exotic. 1
can find no mention of any Anfipatharians in any of the lists
of the British marine fauna that I have examined, but perhaps
some of your readers could inform me if I have overlooked any
references to them. The species are, I believe, Cirrhipathes
spiralis, Antipathella gracilis, and a species which 1 think
must be new, hut is allied to Stichopathes Liitkeni in sone
respects.

Among the other interesting things in the collection are re-
presentatives of the alcyonarian genera Ceratoisis, Stachyodes,
and Eunephthya, which I believe are new fo the British fauna,.
The two pennatulid genera Kophobelemnon and Umbellula
were obtained in deep water off the west coast of Scotland by
the Knight Errant (IXophobelemnon only) in 1880, and by the
Triton in 1882. These also have now been found ofl the west
coast of Treland. Although these genera may now be included
in the British fauna as being found within the British area as
defined by the British Association Committee of 1888, they
really represent the fauna that is common fo the ™ mud line™
of Murray of the eastern side of the North Atlantic Ocean.

Thus Pleurocorallium occurs off the Cape Verde Islands,
Stachyodes off the Azores, Ceratoisis Grayit oft the coast of
Portugal, Antipathelle gracilis off the coast of Madeira,
Kophobelemnon and Umbellula off the west coast of Scotland.
These genera, with many others that live with them, constitute
a fanna which is quite distinct from the ordinary shallow-water

fauna of the British area.

ii—Branchellion torpedinis, Savigny,
by E. W. L. Horr.

I refer to this species a Branchellion taken by Mr. W, T,
Beaumont and myself in Blacksod Bay in March, 1899. Tt
was attached to the upper surface of the pelvic fin of a thorn-
back (Raia clavate, Tiinn.) of the small variety which is only
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Known to mc as frequenting shallow water quite ncar the coast.
B. torpedinis is easily distinguished from other fish-parasites
of the leech kind known from our coasts by the semi-lunar
plate-like lateral processes of the larger segments of the body.
It is well described and lairly well figured by Moquin Tandon
in his ** Monographic des Hirudinées ™ (Paris, 1846). ! figure,
reproduced from Cuvier, in the ‘' Cambridge Natural History ™
is less characteristic, while the lateral processes of the genus are
alluded to in difterent parts of the text as *“ arborescent ’ and
“leaf-like.”” I am not aware of any previous record of Bran-
chellion from the Irish coast, but Johnston, on the authority
of J. E. Gray, mentions it in his British Museum ** Catalogue
of British Non-parasitic Worms '’ (1865) as ‘“ English, t\-'lth_
soles.”” It seems to be usually a parasite on torpedoes, of
which one, Torpedo nobiliana, Bonap., is so far known with-
in the domain of Irish fisheries as to have acquired .thc cql-
loquial name of ** Mum-ray” (Ringsend, ex relatione piscatoris,
1891), an obvious corruption of ** Numb-ray.”’ 'Torpedoes are,
however, very far from common on our coast, and if a Bran-
chellion were to quit a host of this kind for reproductive pur-
poses (cf. Pontobdella, Journ. M. B, Assoc., N.8., V., 1897,
p. 195) it might be long cre she and her family could take
passage on another, and they might perforce put up with a
substitute of o different genus.  Pontobdella, according to
Cribhs (tom cit. p. 330), would sooner starve than touch any-
thing except a Rain.  Branchellion seems ta be less particular.

ili.—Lamellaria pellucida, Vervill, var. Gouldi, Verrill,
by Gi. P. Farran, B.A,

A single specimen, a female, of the above was taken in May,
1904, in o haul of @ trawl made 75 mi. 8.W. by W. & W. ot
Fastnet Rock, Co. Cork, in 181 fathoms, on a bottom of fine
sand.

The specimen was put into a mixture of spirit and formaline,
and when examined three months subsequently did not appear
to have altered in size or form. It then measured 51 em. by
35 emy. by 27 cm. in height. The form of the body was
ovate, slightly broader in front. The mantle was firm, tough
and coarsely and irregularly tuberculate, and was marked by
two deep furrows, one starting above the inhalent mantie notch
a little to the right of the anterior margin of the mantle and
running backwards in g slightly diagonal direction, the other
running transversely from the exhalent lateral notch, about the
middle of the right margin of the mantle, and crossing the
first furrow at about the posterior third of the body. The
margins of the mantle were drawn in towards the foot.

The specimen, when taken, was of a dirty white colour,
somewhat translucent, with more opaque spots on the summit
of the tubercles. TFrom its rugged firm texture and nodular
appearance it might easily have passed without examination
for a simple ascidian rather than a molluse.
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The shell, when examined, was in a fragmentary state, being
naturally very thin and having been crushed by the quantity of
sea-urchins (Spatangus) in the net, the spines of which were
embedded in the animal’s skin. It measured, as far as could
be ascertained, 26 cm. by 1'35 cm., with a height of 1°3 em.

The species was first described by Prof. Verrill* from speci-
mens dredged off Martha’s Vineyard from 200 to 400 fathoms,
and was afterwards dealt with in greater detail by Berght
from specimens from the same locality. Though 1t has not
been previously taken in British waters, it has already been
recorded from the E. shore of the Atlantic by Vayssiére,!
who examined several specimens taken by the ‘* Caudan ”’ near
the centre of the Bay of Biscay in 98 to 218 fath.

I have referred my specimen to the variety Gouldt, Verrill, as
it appears to approach more nearly to it than to the typical
form, though the distinctions between the two seem to be
rather subtle, and intermediate forms are said by Verrill to have
been found. Vayssiére also considers the Biscayan specimens
to belong to that variety.

It seems evident that the European forms belong to 2 much
larger race than the American, as the size of the latter given
by Verrill, who obtained large numbers, is 'S em. by 1'2 ¢m.,
while Vayssiére's largest reached 4'2 cm. by 3'4 cm.  Another
difference, at any rate between the specimen here dealt with
and those described by Bergh, lies in the shape of the median
tooth plate.  While both possess the same characteristic
general form, the basal process, which in Bergh’s specimens
extends across almost the complete width of the tooth, is in

mine only a small central projection.

Nl s A

I 2
Lameuaria pellucida, vel‘l‘il], var, (I’O"Id?:.
(1.) Median plate of radula of Ixish specimen x 75.
(2.) Median plate of American specimen, after Bergh.
The text figures show this difference more clea_rly than de-
scription can do, Fig, 1 being a camera lucida drawing from the

Irish example, and Fig. 2 being taken from Bergh's figures of
Marsenia pellucide var. Gouldi.§ There ave other apparent

* Amer, Jour. Science, XX, 1880, p. 395, Trans. Connecticut. Acad.

V. 2. 1882, p. 518, ) L , _
+ Malacol. Untersuch., Die Marseniaden. i Semper’s Reisen in

Archipel der Philippinen.
1 Ann. Univ. Lyon. XXV, p. 243,

8 Loc. cit. Pl. S. fig, 27.
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differences in form, but much weight cannot be attached to
them, as the outline of the tooth varies somewhat with the
exact angle {from whieh it is viewed. The number of denticles
present on the median plates in my specimen was 10 to 14 on

either side, while the lateral plates had about 12 on each
margin of the hoolk.

iv.—-MACRURA FROM THE WEST COAST OF
IRELAND,

by STaxrey W, Kemp, B.A.

In addition to the two species of Acenthephyra already dealt
with in Fisheries, Ireland, Sci. Invest., 1905, I., ten other
Macrura hitherto unrecorded from the British-and-Irish area
have been taken by the ss. Helga off the West Coast of Ireland.

Six of these are nectic forms, and have been caught at various
depths from 450 to 1,200 fathoms ofl the Mayo coast; they
are :—

Gennadas parvus, Sp. Bate,
Sergestes arcticus, Xroyer.
Sergia robusta, Smith.

Pasiphaé tarda, Kroyer.
Parapasiphaé sulcatifrons, Smith.
Hymenodora glaciahs, Buchholz,

These species have all heen recorded from the E. coast of
the [nited States, and are for the most part well-known N,
Atlantie forms.

An examination of the type specimen of Gennadas parsus in
the British Museum revealed the presence of many mistakes
in Spence Bate’s description, in consequence of which most
recent authors have recorded this species under the name of
Amalopenacus elegans, Smith. A, elegans is undoubtedly
Synonymous with G. parvus, and Dr. Hansen informs me that,
when working at the British Museum some years ago, he
arrived at a similar conclusion.

Four species have been trawled in 350 to 700 fathoms off
the Kerry coast, viz. :—

Plesionika martia, A. M.-Edw,
Pontophilus norvegicus, M. Sars,
Polycheles typhlops, Hellex.
Richarding spinicincta, A, M.-E.

P. martia has been several times recorded from the Mediter-
ranean and N. Atlantic, and also from the Gulf of Bengal and
Arabian Sea.

P. norvegicus has been taken in the Bay of Biscay, and also
near the Norwegian coast ; its occurrence off the Irish coast is
not therefore surprising.

P. typhlops has apparently not been found hitherto outside
the Mediterranean,

R. spinicincta is the first representative of the Stenopidae
which has been found within the British-and-Irish area.
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A LIST OF THE
MARINE COPEPODA OF IRELAND,
PART TL—PELAGIC SPECIES,
Iy

JosEPIL PEaRsoN, M.Sc.

Until within the last few years the number of pelagic Copepoda
recorded from Irish waters was comparatively small. Recently
many noteworthy additions have heen made to the list of Irish
species owing mainly to the investigations of the Helge (8)
the Oceana (18),and to the collections made by Dr. Wolfenden
(19) (20). These gatherings were made in decp water at some
distance from the West Coast of Ireland.

The Helga worked at five stations, viz.—

1. « Poreupine Bank, UI.,” Jat. 53° 24’ N, long. 13° 34" W,
various depths down to 100 fathoms.

2. “ Porcupine Bank, IV,” Iat, 53° 23" N, long. 13% 12" W,
120 fathoms.

3. “ Poreupine Bank, V.)” lat. 53° 23" N,
down te 175 fathoms.

4. « Helya CXX.” lat. 53° 58" N, long. 12° 28" W., down

to 882 fathoms.

« Helgo, CXXL,” lat. 53° 52" N, long. 11° 56" W., 199
fathoms.

long. 12° 43" W,

o]

The Oceana collections were made at various stations at a
considerable distance from the west coast, and I have thought it
advisable only to inelude those species taken at the two most
easterly stations, viz, —

1. Lat. 52°4-5 N, long, 11° 20”1 W., down to 50 fathoms.
2. Lat. 52°4-5 N,, long., 12° 27" W., down to 50 fathoms.

Dr. Wolfenden’s cruise extended from Valentia to the Farce
channel, and here I have selected the 17 stations between lat.
51°46' N., long. 12°15" W, and lat. 56°37" N., long. 9°4§" W.
I have used the term « deep water off the West Coast of Ireland”
to distinguish the collections made by Dr. Wolfenden.

1 The numbers in brackets refor ta the list of references on p. 87.

Fisheries, Iveland, Seci. Tuvest., 1905, VI. |[Published, December, 1906].
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The vertical distribution of Copepoda affords an interesting
study, and it is noteworthy to find that species formerly regarded
as distinet surface forms have now heen obtained from very great
depths. The above-mentioned investigations have added consi-
derably to our knowledge in this vespect. Inthe following lists
the vertical range of each species is given when known, but it is
as well to remember that many of these data are only approxi-
mately true. It is quite obvious that in those instance§ \_vh-ere
the ordinary open townet was used for deep sea work, it is im-
possible to state with any degree of certainty the depth at which
a given species was obtained.

A few alterations in nomenclature have been made with regard
to the records of Farran and Wolfenden incinded in this paper.
Farran’s report (8) in 1905 was published a short time after the
publication of the preliminary notes of the « Monaco” Cope-
poda by Sars.) Some of the species described by these two :thhors
Appear to be identical, so that, as Mr. Farran points out in the
addendum to his paper, some of his names must give place to those
proposed hy Sars,

A single specimen of Chiridius Poppei was recorded by Mr.
Farran from lat. 33°58° N, long, 12°28" W, at n depth of 382
fathoms (8). He has now informed me that this record is incorreet,
and that the speeimen probably represents a new species,

In addition to the species given in these lists the follow-
ing five species also ocenmrred as pelagic forms, but they have
already heen ineluded in the first part of this paper? as littoral
forms ;—

(0 Longipedic covonie. Claus,
Phovellic brunmea, Boeck.
Lichomolgus liber, Brady and Robertson.
Idya furcate (Baird),
Letinosome atlanticum (Brady and Robertson).

I have to thank Mr. Andrew Scott for his kindness in looking
over the following list and making many valuable suggestions,

Famiuy CALANIDAE.
Gexus Calanus, Leach, 1816.

Calanus helgoandicus (Claus).
Cetachilus helgolamdicus, Clans, 1863.

Calanus finmarchicus, Brady and others (not Gunnerus).
ralanus helgolundicus, Sars, 1901.

Aceording to Sars, the species deseribed as Calanus finmor-
checus from British and Ivish waters really belongs to the above

'G. O, Sars. Bull. Mus. Qceanograph.  Monuco  No. 26. 20 Mareh,
1903,

2., Pearson.— Marine Copepoda of Treland, Pmt 1. Littoral forms and
fish parasites.  Fiskeries, Ireland, Sci. Tnvest., 1904, I77. [1905.]
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species.  He believes C. finmarchicus to be a distinet Avetic
species, differing from the more southern form in varicus
characters, which though unimportant individually, together
form sufficient reason for the recognition of two distinct species.
Dr. Wolfenden believes that the characters, claimed by Savs as
being of specifie value, are inconstant and he will not recognise
two distinct species. Mr. Andrew Scott, however, believes Sars
to be correct, and I have followed his advice in placing the forms

recorded from Ireland in Claus’ species,
This form has been recorded from all parts of the Irish coast

under the name C. finmarchicus. It occurs in the open sea as
well as in sheltered bays, and it has a wide vertical distribution
ranging from the surface down ro nearly 2,000 fathoms, It
probably forms an important part of the food of the mackerel
and herring around the Irish coasts.

General distribution.—Very common in the North Atlantic
but not extending to the cold area. Mediterraneun Sea.

Vertical range——Irom the surface down to 1,700 fathoms.

Calanus propinquus, Brady.
Culanus propinquus, Brady, 1883,

Valentin (16). Surface.
Generul distribution.—Atlantic, Pacific, and Indian Oceans.

Calanus tenuicornis, Dana.
Ceeleenus tenwicornes, Dana, 1849
Helga, Poreupine Bank, Iat. 53° 247 N, long. 13° 34" W, 50
fathoms (8). Deep water off' the west coust, depth about 500
fathoms, lat. 54°-56° N., long. 12° W. (19}. .
This species appears to occur only very sparingly in the North

Atlantic.
General distribution.—Atlantic and Pacific Oceans (between

55° N. and 3° 8}, Mediterranean.
Vertical range—Down to 600 fathoms.

Calanus gracilis, Dana.
Culanus gracilis, Dana, 1849.
Hemicalonus longicornis, Dana, 1852,
Jetochilus longiremis, Claus, 1863.

Calanus umericanus, Herrick, 1887,

Craise of the Oceang, lat. 52° 45" N., long. 12° 27" W 27¢
fathoems (18).

General distribution.— Atlantic and Pacitic Oceans (53° N. to
13” 8.) Mediterranean., It has been found down to a depth of
700 fathoms.

Verticul range.—From the surface Jown to 1.600 futhoms.
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GuxUs Megacalanus, Wolfenden, 1904,

(= Maevocalunus, Sars, 1903).

Megacalanus princeps (Brady).
Culanus princeps, Brady, 1883,
Megacalanus princeps, Wolfenden, 1905 (not
Wolfenden, 1904).
Macrocalanus princeps, Sars, 1005
Deep water oftf the South-west of Ireland (20),
Generol distribution. —North Atlantic,
Vertical vwiye.—Down to 600 fathoms.

Megacalanus longicornis (Sars).
Macrocalanus longicornis, Sars, 1903,
Megucalunus princeps, Wolfenden, 1904
Megacalaaus Bradyi, Woltenden, 1905,

Deep water oftf the South-west Coast of Trelund. (19), (20).
General distribution.—Novth Atlantic.
Verticul range.—Down to 500 fathoms,

The above species in the short space of twelve months from its
fivst description in 1904, became the possessor of a complicated
synonymy.  Originally deseribed by Wolfenden in 1904
under the name Megaealan s prineeps, this name had to give
Place in the following year to Calanus prvuveps, Brady, which
Wolfenden removed to the genus Megucalanus.  Wolfenden,
thercfore, ve-named his speciey Megacalanus Bradyi.  The latter
specific name, however, will have to be withdeawn in favour of
the name given by Sars' a few months previously to a form des-
eribed by him as Macrocalanus longicornis, which is evidently
the same as Wolfenden’s species, so far as one can ascertain from
the short preliminary description.

GENUS Eucalanus, Dana, 1849,

Eucalanus elongatus, (Dana).
Culanus elongatus, Dana, 1849,
Fucalanaus elongatus, Dana, 1852
Calamns erythvochilus, Teuckart, 1859,
Calanelle Lyaling, Claus, 1864,

LGl o, Sars. Bull, Mus, Oceanograph.  Mopaco. No. 26, 20th
Mavrch, 1908, p. 7.
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Eucalunus elongatus, var, hualinus e
o T, Gieshbrecht,
Var. wRerimis 1509
var. bungic i
¢ Kucalanvs spinifer, Th. Seott, 1893.

Off Cleggan, County Galway (7), bottom townet; Helga,
Porcupine Bank, 8 stations, viz. :—Lat. 53° 24" N, long. 13° 34”
W., down to 100 fathoms; lJat. 33° 23’ N, long. 13° 12" W, 120
fathoms ; lat. 53° 23° N., long. 12° 43" W, down to 175 fathoms
(8); Helga, 1at. 53° 58° N, long. 12° 28" W, 382 fathoms (8).
Deep wager off the West Coast (31° to 56° N, and 12° to 9° W)
occurring to a depth of 800 fathoms (19),

A fairly abundant Atlantic species occnrrving at all depths,
down to about 800 fathoms,

General distribution—Atlantic and Pacific Oceans (between
61° N, and 33° 8.) Mediterranean Sca.

Verticul vange— From the surface down to 2,000 fathoms.

Eucalanus attenuatus (Dana).

Culanus aitenuwates, Dana, 1849,
FEucalanus attenuvatus, Dana, 1852,
Calanus mirtabilis, Lubbock, 1856.
Calanelles medilerranes, Claus, 1863,
Eucalonus attenveins, Giesbrecht, 1892.

40 miles off Achill Head, 200 fathoms (12); cruise of Oceana
(lat. 52° 45" N, long. 12° 27° W.) 620 fathoms (18).

General distribution.—Pacitic, Atlantic, Mediterrauean,

Verticul range.—Down to 1,700 fathoms,

Eucalanus crassus, Giesbrecht.
Eucalanus crassus, Giesbrecht, 1888.

Helga, Porcupine Bank, 3 stations, viz..—Lat. 58° 24" N, long.
13° 84 W, 100 fathoms. Lat. 33° 23" N, long. 13° 12" W, 120
fathoms. Lat. 53° 23" N, loug. 12° 48" W. 90 fathoms (8).
Helga, lab. 33° 58’ N., long. 12° 28" W, 382 fathoms (8); Helga,
lat. 58° 52" N, long. 11° 56" W., 199 fathoms (8); deep water off
the North Coast (56° 11° N., 9° 50” W), depth of 200 fathoms
(19).

General distribution—This species is foued in both cold and
warm areas. Atlantic and Pacific Ocears; Farée Channel,
Mediterranean, Indian Ocear,

Vertical range—Down to 50 fathoms.
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Grxvus Rhincalanus, Dana, 1852,

Rhinecalanus cornutus (Dana).

Culanus cornutus

LGETIALE COrTIea Pana, 1849,
Culanus vostrifrons
Rlancalunus cornutus
Rlvimeolanus rostrifrons |

Rhincalanus cornutus, Gieshreeht, 1892,

Dana, 1552

Valentia (16), surface townet.

General distributton.—Atlantic and Pacific QOceans, Indian
Ucean,

Veréicul renge—Down to 1,710 fathoms.

Rhincalanus nasutus, Giesbrecht.

Rlincalunws nasutus, Giesbrecht, 1892,

40 miles N.N.W, of Achill Head, 220 fathoms (12). Helga,
Porcupine Bank, 3 stations, viz,:—Lat. 53° 24’ N, long. 13° 347
W, down to 100 fathoms. Lat. 53° 23’ N, long. 13° 12" W, 120
fathoms. Lat.53° 23’ N, long. 12° 43’ W, 90 fathoms (8). Helge,
lat. 53° 58’ N, long. 12° 28" W, 382 fathoms (8); Helga, lat. 53°
52° N, long. 11° 56" W, 199 fathoms (8). Deep water off West
and North Cousts (51° to 57° N. and 12° to 9° W), all depths
down to 1,000 fathoms (19).

Geneval distribution.—An abundant species ranging from 58°
N.to 52° 8. Atlantic, Pacitic, and Indian Oceans.

Vertical range—Down to 1,710 fathoms.

Gesus Mecynocera, I. C. Thompsen, 1888,
Mecynocera Clausi, I. C. Thompson.
Mecynocera Clawnsiz, 1. . Thompson, 1888.

Leptocalanus filicornis, Giesbrecht, 1888.

Cruise of the Oceanc, lat. 52° 45’ N, long. 12° 27" W, 650
fathoms (18).

General distribution.—Atlantic and Pacitic Occans, Medi-
terranean.
Vertical range.—Down to 1,300 fathoms,

GeNvs Paracalanus, Boeck, 1864,
Paracalanus parvus (Claus).
Culanus parvus, Claus, 1868.

Paracalanus parvus, Boeck, 1864.

Cl.egga.n. Surface and bottom townets (7); in stomachs of
herring and lgack’erel (7). Helga, Porcupine Bank, 2 stations,
viz.:—Lat. 53° 24" N, long. 13° 34" W, 100 fathoms. Lat. 53°
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Specinfegls {8); at various stations off the West Coast. of Ircland
fron).al to 56° N, and 10°to 12° 30" W {rom 300 fathoms to
800 fathoms (19).
_ General distribution.—Deep water off the West Coast of
Ireland,

Vertical range.—Down tu 1,000 tattioms.

Gexus Aetideus, Brady, 1883.

Aetideus armatus (Boeck).

Pseudocalanus armatus, Boeck, 1872,
Adetideus wemetus, Sars, 1901,

Helga, Porcupine Bunk, two stations, viz.:—Lat. 53° 24’ N,
fong. 13° 34° W., 50 and 100 fathoms; and Int. 53°23" N, long.
12° 43 W, 90 fathoms (8). Helga, lat. 53° 58" N., long. 12° 28’
W., 200 and 382 fathoms (8). Helga, lat. 53° 52° N, long. 11°
56 W.. 199 fathoms (§ ; cruise of the Oceang, lat. 52° 47 N
long. 12° 27" W,, 650 fathoms (18). Deep water off the west
coast of Ireland, lat. 51° to 36° N., and between long. 10° W, and

12° 30 W, down to 800 fathoms (19).
General distribution.—Atlantiec and Pacific Oceans, Indian

QOcean.
Vertical range.—aAll depths down to 1,700 fathoms.

Geyxvus Pseudaetideus, Woltenden, 1904,
Pseudaetideus armatus (Boeck).

Fuchaeta armaie, Boeck, 1872,
(hiridius armotus, Sars, 1903
Psewdaetidens armatus, Wolfenden, 1904.

Helga, lat. 53° 58' N, long. 12° 2% W., 382 fathoms (8) ;
56" W., 199 fathoms (8). Deep

Helga, 1at, 53° 52’ N, long. 11
water off the west coast of Ireland, between lat. 51° and 56° N,

and hetween long. 10° to 12° 30° W., down to 800 fathoms

(19); Cleggan, surface (7).
Generul distribution— Atlantic Ocean; Arctic Ocean (?).

Vertical range.—1own to 800 fathoms.

Genus Bradyidius, Giesbrecht, 1897.

Bradyidius armatus, Giesbrecht.

Pseudocalonus armatus, Brady (not Boeck), 1874,
Undinopsis Bradyi, Sars (nom. nud.), 1884
Bradyidivs armatus, Giesbrecht, 1897
Braduanus armatus, Vanhotfen, 1897
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Cleggan, surtace (7); Helga, Porcupine Bank, two stations
viz. :—Lat. 53° 24" N., long. 13° 34" W, 91 fathoms, and lat.
53° 23" N, long. 12° 43" W., 175 fathoms (8). Helgw, lat, 53°
58" N., long. 12° 28" W., 382 fathoms (8). Helga, lat. 53° 52" N,
long. 11° 56° W., 199 fathoms (8). Deep water oft the west coast

of Treland, lat. 51° 56° N, lung. 11° 21" W., down to 500 fathows
(19); Valentia, surface (16

General distribution.—DBritish Isles, Greenland, Norway, North
Atlantie.

Verticul range—Down to 1,670 fathoms. Generally lives in
the mud at moderate depths.

Gexus Bradyetes, Farran, 1905,
Bradyetes inermis, Farran.
Brodyetes inermis, @, Farran, 1905,
Helga, lab. 53% 58" N, long. 12° 28’ W, 382 fathoms (3).
General distributioi.—West of Ivelund.
Verticul range—382 fathoms.

GeNUs Bryaxis, Sars, 1902 (Boeck MS.).
Bryaxis brevicornis, Sars.
Bryasis brevicornds, Sars, 1002 (Boeck MS.)
Helye, lat. 53° 52" N, long, 11° 56" W., 199 fathoms (8).

General distribulion.—North Atlantic.
the mud and sand on the bottom.

Vertical range.—Down to 200 fathoms.

Generally found in

Bryaxis minor, Furran.
Bryacis sninor, Farran, 1905.

Helye, lat. 33° 58" N long, 12° 28' W., 382 fathoms, a few
teaale specimens (8).

General distribution.—West of Ireland.
Vertical runyge—382 fathoms.

Gexus Gaidius, Gieshrecht, 1895.

(raidius pungens, Giesbrecht,
Gaidius pungens, Giesbrecht, 1893,
Lat. 55° N,,12° W,, 500 fathoms {19).
General disiributicn.—Pacific Ocean, North Atlantic.
Verticol ronge—~—Down to 1,300 tathoms.
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Gaidius brevispinus, (Sars).
Charidius brevispinus, Sars, 1900.
Guidiug brevispinus, Sars, 1903.
Gaidius magor, Wolfenden, 1908.
Lat. 53° 58" N., long. 12° 28" V., 382 fathoms, one specien
(8).
Wolfenden believes his species Gaidius inajor to be identical
with the above species ; so that the specific name srajor must give
way to the older name brevispinus given by Sars in 1900.
General distribution.—North Atlantic.
Vertical range—Down to 400 fathoms.

Gaidius tenuispinus (Sars).

Chiridius tenuispinus, Sars, 1900.
Guidius boreale, Wolfenden, 1902.
Guidius tenuispinus, Sars, 1903.

Helga, lat. 53° 38" N., Jong. 12° 28" W., 382 tathoms, four
female specimens (8).

This species is very similar to Guidius pungens, Gieshrecht.
Here again Dr. Wolfenden’s specific name borecle is displaced by
the older name tenuispinus given by Sars two years before.

General distribution—North Atlantic.

Vertwcal vange~—Down to 400 fathoms.

Gexus Faroella, Wolfenden, 1904.

Faroella multiserrata, Wolfenden.
Furoella maltiserrata, Wolfenden, 1904,

Deep water off the west coust of Ireland, lat. 51° to 52° N,,
fong. 11° 21” to 12° 80" W, in depths of 800 and 400 fathoms
(19) - S

Dr. Wolfenden believes this form to be identical with Aetide-
opsis rostrate, Sars. Mr. Farran informed me that he sent u
specimen to Wolfenden, who identified as it Faroelle m’{dmsm'ruta_
The specimen was also sent to G. O. Sars, who said it was not
Aetideopsis rostrate. Thus it would appear thut these two
species are distinct.

General distribution.— West Coast of Ireland, Farce Channel,
Vertical runge—Down to 1,000 fathoms.

GeNvs Gaetanus, Giesbrecht, 1888,
Gaetanus Caudani, Canu.
Goetonus Candawi, Canu, 1896,
Gaetanus pileatus, Farran, 1901,
[ 116 ]



VI, 05. 14

Cleggan, a single specimen taken from the stomach of a
mackerel (7); Helge, lat, 53° 58’ N, long. 12° 28" W, 382
fathoms (8). Decep water oft the west coast of Ireland. between
lat. 51° and 56° N, long. 10° to 12° WV, 200 to 600 fathoms (19).

General distribution.—North Atlantic.
Vertacal range.—Down to 600 fathoms.

Gaetanus armiger, Giesbrecht.

Gaetanus armiger, Giesbrecht, 1888.
Aetidius armiger, T. Scott, 1593.

Decp water off the west coast of Ireland, between lat: 517 and
56° N, long. 10° and 12° W., 200 {o 600 fathoms (19).

General distribution.—Pacific Ocean, Gulf of Guinea, North
Atlantic.

Verticul range—Down to 1,500 fathoms.

Gaetanus major, Wolfenden.

Gaetanus major, Wolfenden, 1903.

Deep water oft the west coast of Ireland, between lat. 54° and
56° N, long. 10° to 12° W, 300 fathoms (19).

General distribution.—TFarse Channel. West of Ireland.
Verticel range—Down to 400 fathoms.

Gaetanus miles, Giesbrecht.

Gaetunus miles, Giesbrecht, 1888,
Cruise of the Oceana, lat. 52° 45 N, long. 12° 27" W, 620
fathoms (18).
Generatl distribution.—Pacific Ocean, Atlautic Ocean.
Vertical range.—Down to 1,600 fathoms.

Gaetanus latifrons, Sas.
Gaetunus latifrons, Sars, 1905.
Gactanws Holtr, Farran, 1905.

Helga, lat. 53° 58" N, long. 12° 28" W, 382 fathoms, one
specimen (8}

General dustribution.~—West Coast of Ireland.

Vertical range.—382 fathoms.

Gaetanus minor, Farran.
Gaetunus minor, Farran, 1905,

Helga, lat. 53° 58’ N, long. 12° 28" W.: 382 fathoms, two
specimens (8).

General distribution.—West Coast of Ireland.

Vertical range.—3892 fathoms.
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Genus Undeuchaeta, Giesbrecht, 1888,

Undeuchaeta major, Giesbrecht.
? Buchacte australis, |
Euchaeta pulchro (not Lubbock, 1856), § Brarly, 1883,
? Buchaeto, australis, T. Scott, 1893.
Undevchaeta major, Giesbrecht, 1888.
Helga, lat. 68° 58" N., long. 12° 28" W., 382 fathoms (8)

T)f‘:ep water off west coast of Ireland, lat. 54° 30" N., long., 12°
W., 300 fathoms (19): also between lat. 51°—52° N, long. 11°

20°—12° 30" W. (19).
General distrbution.—Pacific Ocean, Indian Ocean, North

Atlantic.
Vertical.—Down to 400 fathoms.

Undeuchaeta minor, Cieshrecht.

Undeuchaete manor, Giesbrecht, 1888,

Helga, lat. 53° 58’ N, long. 12° 28 W, 382 fathoms (8).
Helga, lat. 53° 52' N., long. 11° 56" W, 199 fathomws (8).
Deep water off west coast of [reland, lat. 54° 30" N, long 12° W,
300 fathoms (19): also between lat. 51° and 52° N, and long

11° 20" and 12° 30" W. (19).
General distribuiion.— Atlantic and Pactfic Oceans.
Verticel range.—Down to 800 fathoms.

Genvus Euchirella, Giestrecht, 1888,

Euchirella rostrata (Claus).
Undina vostratw, Claus, 1866,

? Euchaeta hessei (part), Brady, 1883.
Euchirella rostrata, Giesbrecht, 1892.

Helga, Porcupine Bank, lat. 53" 23" N, long. 12" 43" W, 90

fathoms (8).
General distribution.— Mediterranean, Atlantic Ocean

Vertical ramge—Down to 1,400 fathoms.

Euchirella curticauda, Giesbrecht.

Euclirvelle curticouda, Giesbrecht, 1888,
Helge, lat. 53° 58" N, Jong. 12° 28" W., 382 fathoms (8).
General distribution,—Pacific Ocean, Atlantic Ocean.

Vertical ramge.—Down to 1,700 fathcms.
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Euchirella curticanda, var. atlantica, Wolfenden.
Ewehavello, curticando, var, atlantice, Wolfenden, 1904.

Deep water ot West Coast of Iveland, lat. 52° N, long. 12°
W, 300 tathoms (19),

Gexus Chirundina, Giesbrecht, 1895.

Chirundina Streetsi, Giesbrecht.

Chirunding Streetss, Giesbrecht, 1895.
Euchirelle carinate, Wolfenden, 1902,
Deep water off the West Coast of Ireland between lad. 55°

and 56° N., and long. 10° and 12° 30 W., 500 fathowms (19);
also lat. 54° N, long. 12° W, 400 fathoms (19).

Gencral distribution.—North Atlantic,
Vertical range~Down to 400 fathoms.

Gextus Euchaeta, Philippi, 1843.

Euchaeta marina (Prestandrea).

Cyclops marinus, Prestandrea, 1833.
Euchacta Prestandreae, Philippy, 1843,
Iruchuete commaunis, Dana, 1849,
Euchaeta atlantica, y ) .
EBuchaete Sutherlandii, ) Lubbocks 15388
Euchaeta marina, Giesbreeht, 1892.

Valentia, townet (16); cruise of Oceana, lat. 52° 4" N., long.

12° 277 W, 270-374 fathoms (18).
General distribution.—Atlantie, Pacifie, and Indian Oceans.
Vertical range.—Down to 2,000 fathoms,

Euchaeta norvegica, Bocck.
? Buchaeta Prestandreac, Boeck, 1864
Euchaete norvegica, Boeck, 1872.
Buchaete carinata, Mobius, 1875.
Euchaete atlantice, Sars, 1877.
Buchacto glacialis, Hansen, 1886.

Deep water oft West Coast of Ireland between lat, 51° and
56° N., and long 10° and 12° 30" W., down to 1,000 fathoms (19}
Helya, lat, 53” 58" N, long. 12° 28" W 200 to 382 fathoms (8)
Helga, lat, 53° 52" N, long. 11° 56" W, 199 fathoms (8).

General distribution.—North Atlantic,

Vertical range.—Down to 1,000 fathoms.

{ 119 ]



VI, 05, 17

Fuchaeta barbata, Brady.

Luchaete, havbote, Brady, 1883,
? Fuwchacta hebes var. voliwda 8, T. Scott, 1893.
Deep water offt West Coast of Ireland, between lat. 55° and
56° N., and long. 10° to 12° 30" W., 500 fathoms (19).
General distribulion.—Atlantic Ocean.
Vertical range—Down to 500 fathoms,

Euchaeta acuta, Gieshrecht.
Fuchaete acuta, Gieshrecht, 1892

Helga, Porcupine Bank. lat. 53° 23" N., long. 12° 43" W_ 90
fathoms (8). Helga, lat. 58° 32 N. long. 11° 56’ W., 199
fathoms (8).

General distribution.— Atlantic Ocean, Mediterranean,

Vertical ramge—Down to 1,275 fathoms.

Euchaeta tonsa, Giesbrecht,
Fuchaeta tonsa, Giesbrecht, 1895,
Helga, lat. 58° 58' N., long. 12° 28" W., 382 fathoms (8).
General distribution.— Pacific Ocean. North Atlantic.
Verticul range.—Down to 400 fathoms,

Gexus Amallophora, T. Scott, 1893.
Amallophora magna_ T. Scott.

Amallophora magna, L. Scott, 1893,

Seolecithyiz eristota, (iesbrecht, 1895,

Scaphocalanvs acrocephals, Sars, 1900.
Helga, lat, 53° 58 N., long, 12° 28 W, 382 fathoms (8).

General distribution—Gulf of Guinea, Pacific Ocean, North
Atlantic,

Vertical runge.—Down to 400 fathoms.

Amallophora obtusifrons, G. O. Sarx.

Amallophora. obtusifrons, G.O. Sars, 1905.
Seolecithriz emarginote, Farran, 1905,
Helge, lat. 53° 58" N, long. 12° 28" W., 382 fathoms (8).
[ have been informed by My. Farran that he sent specimens

of his Scolecithrgl:c emm'ginata, to G. O. Sars, who pl'onounce(l
them to be identical with Amallophora obtusifrons.

General distribution~—North Atlantic.
Verticul runge.—382 fathoms.
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Amallophora echinata (Farran).

Secolecithria echinate, Farran, 1905..
Helgo., Poreupine Bank, lat, 53° 24" N, long. 13° 34" W, 100
fathoms (8).

If the diagnosis of the genus Scolecithriz given by Sars be
accepted, the above species cannot be included in that genus.
The character of the 1st maxillipedes and of the 5th pair of feet
justify the removal of this species to this genus Amallophora.

General distribution. —West Coast of Ireland.

Vertical range~—Down to 100 fathoms.

GrNUs Scolecithricella, Sars, 1902.
Scolecithricella minor (Brady).

Scolecithria minor, Brady, 1888.
Scolecithricella manor, Sars, 1902.

Helga, Porcupine Bank, lat. 53° 24’ N, long. 13° 34" W,
100 fathoms (8). Helgu, Poreupine Bank, lat. 53° 25" N, long,
12° 48 W, 175 fathoms (8). Heclga, lat. 53° 58" N, long. 12°
28’ W., 200 fathoms (8). Deep water oft West Coast of Ireland

between latitudes 51° and 56° N, and longitudes 10° to 12° 3¢’
W., 100 to 500 fathowms (19).

(General distribution.—North Atlantic, Gulf of Guinea, Indian
Ocean,
Verticel range—1Down to 500 fathoms.

Scolecithricella dentata (Giesbrecht).

Seolecithrix dentata, Gieshrecht, 1892,

Helga, Porcupine Bank, lat. 53° 24 N, long. 13° 34" W 100
fathoms (8). Helga, Poreupine Bank, lat. 53° 23" N., long. 12°
43" W., 175 fathoms (8).  Helga, lat. 53° 58' N., long. 12° 28’ W,
9200 fathoms (8).

General distribution.—North Atlantie, Mediterranean.
Vertical range.—Down to 200 fathoms.

Scolecithricella ovata (Farran).

Seolectthria ovatfe, Farran, 1805,
Helge, lat. 53° 58’ N., long. 12° 28" W., 382 fathoms (8)-
General distribution.—West Coast of Ireland.
Verticul range.—882 fathoms.
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Gexus Onchocalanus, Sars, 1905,
Onchocalanus chelifer (I. C. Thompson).

Seolecithriz chelifer &, Thompson, 1903,

? Onchocalanus trigoniceps 2, Sars, 1905,
Secolecithrix chelifer 2, Farran, 1905.
Xanthoealanus chelifer, Farvan, 1905,

Helga, lat. 53° 58’ N, long. 12° 28" W, 382 fathams (8).
General distribution.—North Atlantie,
Vertical range.—Down to 1,200 fathoms,

GENGS Scottoecalanus, Sars, 1905,
Scottocalanus securifrons (1. Scott).
Seolecithria securifrons, T. Seott, 1893.
Lophothriz: secwrifrons, Wolfenden, 1904.
Seottocalunus securifrons, Sars, 1905,
Forty miles N.N.W. of Achill Head, 200 fathoms (12).
General distribution.—North Atlantie, G. 2f Guinea,
Vertical range.~—Down to 1,200 fathoms,

Gexus Lophothrix, Giesbrecht, 1895.
Lophothrix frontalis, Giesbrecht.

Lophothriz frontalis, Giesbrecht, 1895,
Seolecithria frontulis, Giesbrecht, 1898.

Deep water off west coast of Ireland, between lat. 51° and 52°
N., and long, 11° 20" and 12° W., 500 tathoms (19).

Generul distribution.—Pacific Ocean, Atlantic Ocean.
Vertical range.—Down to 1,500 fathoms.

Genus Diaixis, Sars, 1902.

Diaixis pygmaea (T. Scott).
Scolecithriz pygmacs, T. Scott,
Diaizis pygmaea, Sars, 1902.
Cleggan, townet (7).
General distribution,—British Isles.

Diaizis hibernica (A. Scott).
Scolecithriz hibernica, A. Scott, 1896,

Digixts hibernica, Sars, 1903.

“In deep water off the County Down coast between Dundraum
and Dundalk Bays” (14).
Feneral distribution.—British Isles, Norway,
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Gexvus Xanthocalanus, Giesbrecht, 1892,
Xanthoealanus cristatus, Wolfenden, 1904,
Yaathocalonvs eristatus, Wolfenden, 1904

Oft south-west of Ireland, 300 to 700 fathoms (19).
General distribution.—West of Ireland.
Vertical range.—Down to 700 fathoms.

Xanthoealanus borealis, G. O. Sars.
Xanthocalanas borealis, Sars, 1900.

Helga, Poreupine Bank, lat. 53° 23° N, lopg. 13° 120 W.
120 fathoms (8). Helga, lat. 53° 58’ N., long. 12° 28" W.. 382

fathows (8). Helgq, lat. 53° 52" N, long. 11° 56" W, 199 fathoms
(8).

General distribution.—North Atlantie, Aretic Seas.
Vertreal range.—Down to 400 fathoms.

Xanthocalanus Greeni, Farran.
Xanthoculonus (reent, Farran, 1905.
Helga, lat. 53° 58" N, long. 12° 28 W, 382 fathoms (8).

General distribution.—North Atlantic.
Vertical rvange—382 fathoms.

This species may prove to be the same as Xanthocalanus
madieus, Sars,
Xanthocalanus pinguis, Farran.

Xanthoealanus pinguis, Farran, 1905,

Helga, 1at. 53° 58 N, long. 12° 28" W, 382 fathoms (8).
General distribution.—West Const of Ireland.
Vertrcel range.—382 fathoms.

Xanthocalanus obtusus, Farran,
Xanthocalanus obtusus, Farran, 1905.

Helga, lat. 53° 58’ N, long. 12° 28" W, 382 fathoms (8).
General distribution.—West Coast of Ireland.
Verticol range.—382 fathoms.

GENus Brachycalanus, Farvan, 1905.

Brachycalanus atlanticus (Wolfenden).
Xanthocalanus atlanticvs, Wolfenden, 1904,
Brachycalanus atlanticus, Farran, 1905.
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Hc[ga,,.la,t. 53° 52° N, long. 11° 56" W., 199 fathoms (8); west
of Valentia, 375 fathoms (19); deep water off West Coast of Ire-
land, lat. §5° N, long. 12° W, 400 fathoras (12}

General distribution.—West Coast of Ireland.
Vertical range—Down to 400 tatbos.

Gexus Qothrix, Farran, 1905,
Oo6thrix bidentata, Farran.
Qothraz bidentate, Farran, 1905.
Helge, lat. 53° 58” N, long, 12° 28° W,, 382 fathoms (8).
Helga, lat. 53° 52° N., long. 11° 56" W., 199 fathoms (8).
General distribution.—West Coast of Ireland.
Verticul range—Down to 382 fathoms.

Gexvs Phaénna, Claus, 1863.

Phaenna spinifera, Claus.
Phainmg spinifere, Clans, 1863.

Helga, Porcupine Bank, lat. 53° 23" N., long. 12° 43" W, 90
fathoms (8). Helga, lat. 53° 58’ N., long. 12° 28 \V.., 382
fathoms (8). Cruise of Oceuna, lat. 52° 4 N, long, 12° 27" W.,

270 fathoms to 620 fathoms (18). Deep water oft West Coast of
Ireland, lat. 51° N., long. 12° W, 100 fathoms to 400 fathoms (19).

General distribution.—Atlantic and Pacific Oceans; Mediter-

ranean and Indian Ocean.
Vertieal range.~—Down to 1,600 tathoms.

FaymiLy CENTROPAGIDAL.
Geyus Centropages, Kidyer,

Centropages typicus, Kroyer.

Centropages typicus, Kroyer, 1849.
Lehthyophorbe, denticornis, Claus, 1863.

West Coast of 1reland, open sea, surface townet (4) (6). Galway
Bay, surtace townet {9); Mouth of the Shannon, surface
townet (9); off S.W. of Ireland, surface (2) 11); Cleggan,
surface townet (7); Larne, surface townet (13); Valentia, surface
townet (16) ; Helga, Porcupine Bank, lat. 53° 24’ N., long, 13° 84/
W ., 50 and 100 fathoms (8); Helge, Porcupine Bank, lat. 53° 23
N, long. 12° 43° W., down to 175 tathows (8); Cruise of Oceuna,
lat, 62° 4 N, long. 12° 27" W, surface townet and down to 620

fathoms (18).
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General distribution.—Atlantic Ocean British Seas, Mediter-
rancan.

Vertical range.—Down to 1.700 fathoms.

Centropages hamatus (Lilljebory).

Ichtlyophorbu hunata, Lilljeborg, 1853,

Diaptomus bateanux, Lubbock, 1857.

Lehthyophorhe angustata, Claus, 1863,

Centropuges lamatus, Boeck, 1864

Bantry Bay, surface (9); Mouth of the Shanuon, surface (9).

Galway Bay, surface (9): Killybegs, surface (9); Gola Island,
Donegal, surface (9); Cleggan,surface (7); oft West Coast of Ireland,
surface (6) ; Lough Foyle, surface (10); Layne Lough, surface
(13) ; Valentia, surface (16); Cruise of the Occany, lat. 52° 4" N,
long. 117 20" W_ surface (18); Cruisc of the Ocectaue, lab. 52° 4" N
long. 12° 27 W,, surface and 270 fathoms (18),

General dastribution.—North Atlantic.
Vertical range.—Down to 270 fathoms.

Centropages Chierchiae, (dicsbrecht.
Centropayes Chierclicve, Giesbrecht, 1889,

Cruise of the Oceana, lat. 52° 4 N, long, 11°20° W, surface
(18).

General distribution.—bMediterranean, West Coast of Ireland.

Gexus Temora, Baird, 1850.
Temora longicornis (Muller).
Cyclops longicornis, Muller, 1785.
Temora finmarchice, Baird, 1850.
Diaptomus longicandatus, Lubbock, 1857.
Lemore longicornis, Boeck, 1864.
Halitemora longicornis, Giesbrecht, 1852,

This ubiguitous species oceurs all around the lrish coast, both
in tidal pools and in the open sea. It is one of the commonest

species present in the plankton during the summer months, but
is rarely present in the winter.

General distribution.—North Sea, North Atlantie, Indian
Qcean. Generally found near the surface, close to land.

Gryus Isias, Boeck, 1864,
Isias clavipes, Boeck.

Isias elavipes, Boeck, 1864
Isias Bonmieri, Canu, 1888.
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Clifden Bay, sarface (4) (6); Roundstone Bay, surface (4) (6);
Lough Swilly, surface () ; Killybegs (4); Gola Island, Donegal.
surface (9); Mouth of the Shannon, surface (9); Kenmare Bay
surface (9) ; Bantry Bay, surface (9); Neweastle, County Down
(3) : off Whitehead, County Antrim (21); Cleggan, surtace (7);
Valentia, surface, (16).

treneral distribution.—Mediterrancan, North Atlantic.

Gexus Metridia, Boeck, 1864.

Metridia longa (Lubboclk).
Culanvs longus, Lubbock, 1854.
Metridia armate, Boeek, 1864,
Metridic longa, Gieshrecht, 1892
Decp water oft West Coast of Treland, between lat. 55° and
55° 47° N, and between long, 10° 12" and 12° W, 200 and 500

fathoms (19).

Thompson’s record of this species (18) probably refers to
Metridia lucens

General digtribution.—North Atlantic.

Vertical range.—Down to 1,770 fathoms.

Metridia lucens, Boeck.

Metridie lucens, Boeck, 1864.
Puracalanvs hibernievs, Brady and Robertson, 1873.

Metridic armate, Brady, 1875.
Metvidia hibernica, Giesbrecht, 1892,

Mouth of the Shannon, surface (6); Galway Bay, surface (6} ;
near Valentia, surface (6); Dingle Bay, surface (6); Loup Hd.,
surface (6) ; Cleggan, surface, also in s_tomachs of wackerel (7).
Helga, 1’01'cupiIfé Bank and various stations off the West Coast of
Ireland, down to a depth of 382 fathoms (8); deep water off the
West Coast of Ireland, various places between lat. 51%and 56° N.,
and between long. 10° and 12° 30" W, down to a depth of 1,000
fathoms (19) ; (25’ Cruise of the Ocewn, lat. 52° 4’ N., long. 12°27°
W., down to 650 futhoms (18).

General distribution.—North Atlantic, Avetic Ocean, Pacific
Ocean.

Vertical runge.—Down to 1,000 fathoms.

Metridia venusta, Giesbrecht.
Metridia venusta 2, (iesbrecht, 188%.
? Metridia Novrmani &, Giesbreeht, 1842,
Helga, lat. 53° 38" N., l‘Jng‘. 19° 28’ W., 382 fathoms (8) dcep
water off the West, Coast of Ireland. various places between lat.

51° and 56° N, and between long. 10° and 12° 30" W., down to
a depth of 800 fathoms (19); off Achill Island, 200 fathomns (12)
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General distribution.—Pacific Ocean ; North Atlantic.

Vertical »ange.—Down to 1,570 tathoms.

It is almost certain that Metridie Normanr described by
Giiesbrecht from a female specimen in 1892 is merely the female
of Metridia venusta, the male of which only is known under the
latter naine,

Metridia princeps, Giesbrecht.
Metridia princeps, Giesbrecht, 188Y.
Helgua, lat. 33° 38" N, long. 12° 28" W, 382 futhoms (8).

General distribution.—Pacitic Ocean ; North Atlantie.
Verticul ramnge.—Down to 1,600 fathoms.

Metridia brevicauda, Giesbrecht.
Metridie brevicwuda, Giesbrecht, 1889.
Helgu, lat. 53° 58’ N, long. 12° 28" W, 382 fathoms (8).
(reneral distribution.—Pacific Ocean ; North Atlantic.
Vertical range.—Down to 2,000 fathoms,

Gexvus Pleuromamma, Gicsbrecht. 1898.
(= Llewromme, Claus).

Pleuromamma robusta (Dahl).

Plewromma robustum, Dahl, 1893,
LPlevrvomanvma vobusta, Giesbreeht, 1898,

Helga, Porcupine Bank, lat, 53° 23" N.. long. 13" 12" W, 120
fathoms (8): Helga, Porcupine Bank, lat. 53° 23" N, long. 12°
43’ W., 90 fathoms (8); Helga, lat. 53° 58" N., long. 12° 28" W,
382 fathoms (8); Helge, lat. 53° 52' N, long. 11° 56" W., 199
fathoms (8); deep water off West Coast of Ireland between lat.
51° and 55° N., and long. 10° to 12° W,, down to 1,000 fathoms
(19); 40 miles N.N.W. of Achill Island, 200 fathoms (12).

General distribution.—North Atlantic.
Vertical ranye—Down to 1,200 fathoms.

Pleuromamma abdominalis (Lubbock).

Diaptomus abdominalis, Lubbock, 1856,
Plewronwema, abduminale, Claus, 1863,
Plewrovwno abdominalis, var, abyssalis, Giesbrecht, 1892,
Pleuromamma nbdominalis, Gieshrecht, 1898.
Cruise of the Oceana, lat. 52° 4" N., long. 12° 27 W, down to

650 fathoms (18); deep water off West Coast of Treland, lat. 54°
N., long. 12° W 200 and 800 fathoms (19).
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Gem_n'al distribution.—Mediterranean, Red Sea, Indian Ocean,,
Atlantic Ocean, Pacific Ocean.,
Vertical ramge.—Down to 2,000 fathoms.

GExus Luecicutia, Giesbrecht, 1898,
(= Lrewuckartie, Claus),

Lucicutia flavicornis (Claus).
Leuckarticc flavicornis, Claus, 1863.
Lucicutic Hunicornis, Giesbrecht, 1898.
Helgo, Poreupine Bank, lat. 53° 24" N, long. 13° 34' W., 100

fathoms (5) ; deep water off the West Coast of Iveland, between
lat 54° and 56° N., and long. 10°to 12° 30" W, down te 600

fathoms (19).
General distributivn.—Atlantic and Paecific Oceans, Mediter-

ranean.
Vertical vange.—Down to 1,800 fathoms.

Lucicutia grandis (Giesbrecht).
Leuckartin grandis 4, Giesbrecht, 1895,
Lueicutiv grandis &, Giesbrecht, 1898.
Lucicutia grandis ¢, Woltenden, 1904.
Lucicutio, maximea, Steuer, 1904,
Deep water off West Coast of Ireland, lat. 31° N, long. 12° W

700 fathoms (19), (20).
General distribution.— Pacitic Ocean; North Atlantic.

Vertical range—Down to 700 fathoms.

Lucicutia curta, Favran.
Lucicutia curte, Farran, 1005
Helga, Iat. 53° 58’ N, Jong. 12° 28° 'W., 382 fathoms (§).
General distribution.— West Coast of Ireland.
Verticol ran ge.—382 fathoms.

Lucicutia atlantica, Wolfenden.
Lucirutin atluntico, Wollenden, 1904,

Helga, Porcupine Bank, lat. 53° 23" N, long. 15° 12" W, 120
fathoms (8); deep water off West Coast of Ircland, lat. 55° 47°
N, long. 12° 28" W. (19).

Wolfenden formed the above species from the examination of
a female specimen, and he suggests that on further examination
it may prove to be the female of Lucicutia magna.

General distribution.— West Coast of Ireland.
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Gexus Heterorhabdus, Giesbrechs, 1898.
= Heterochaelu, Clauns).

Heterorhabdus norvegicus (Bocck).
Heterochacta norvegice, Boeck, 1872,
Heterorhabdes norvegicus, Giesbrecht, 1898,

Helgo, lat. 53° 538" N, long. 12° 28" W, 382 fathoms (8);
Helga, lat. 53° 52" N, long. 11> 56" W., 199 fathoms (8); deep
water off West Coust of Ireland, hetween lat. 51° to 535° N, atd
long. 10° 12" to 12° W, down to 1,000 fathoms (19); +0 miles off
Achill Island, 220 fathoms (12),

(Feneral distribution.—Polar Busin ; North Atlantic.
Verticul range.—Down to 1,000 fathoms.

Heterorhabdus grandis, Woifenden. '
Heterovhabdus grandis, Wolfenden, 1904,
Deep water oft’ West Coast of Lreland, between lat. 35° and 56°
N, long. 10° to 12° W, 400 and 700 Fathoms (19).
Generel distributivn.—West Coast of Ireland.
Vert tand venge—Down to 700 tathowms.

Heterorhabdus longicornis (Giesbrecht).

Heterochuete longicornis, Giesbrecht, 1889.
Heterovhubduws longicornis, Gieshreeht, 1898,
Decp water off West Coast of Ireland, between lat. 51° and 55°
N, aud long. 11° 31" to 12° 30" W_, 300 and 400 fathows (19).
Helga, lat. 53° 58, long. 12° 28" W, 382 fathoms (8).
General distribution.—Atlantic and Pacitic Oceans.
Verticul range—Down to 2,000 {athowns.

Heterorhabdus vipera (Giesbrecht).
Helevochacete vipera, Giesbrecht, 1889.
Hetevorhubdus vipera, Giesbrecht, 1898,

Helga, lab. 33° 55", long. 12° 28" W, 382 fathoms (8); deep
water off West Coast of Ireland, lat. 51° N, long, 12° W, 200
and 300 fathoms (19).

Generel distribution.—Atlantic and Pacific Oceans.

Vertical range—Down to 2,000 fathowms.

Heterorhabdus abyssalis (Gicsbrecht).

Hetevochaete abyssulis, Giesbrecht, 1889.
Heterorhabdus ubyssalis, Giesbrecht, 1898,
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Helge, Porcupine Bank, lat. 53° 23" N,. lone. 18° 12° W,
120 fathoms (8); Helga, lat. 53° 58" N., long, 12° 28" W. 382
fathoms (8) ; deep water otf the West Coast of [reland, lat. 51° N,
_ long. 12° W., 800 and 800 fathoms (19 .

General distribution.—Atlantic Ocean.
Vertical range.—Down to 2,000 fathoms.

Heterorhabdus spinifrens (Claus).

Heterochnete spinifrons, Claus, 1863,

[Teterovhabdus spinifrons, Giesbrecht, 1898,
Helga, 1at. 53° 58" N, long. 12° 28" W, 382 fathomns (8).
General distribution.—Atlantic and Pacific Oceans, Mediter-

ranean,
Vertical range.—Down to 1,770 fathoms.

Heterorhabdus atlanticus, Wolfenden.
Hetevovhabdus atlunticus, Wolfenden, 1905,
Deep water off West Coast ot Ireland, lat. 55° 47” N, long, 12°
28’ 'W., 600 tathoms (19).
General distribution.—West of [reland.
Vertical range.—600 fathoms.

Genus Mesorhabdus, G. O. Sars, 1905,
Mesorhabdus annectens, G. Q. Surs.

Mesorhabeis annectens. G. O. Sars, 1905.
Heterorhabdus brevicwudatus, Woltenden, 1905,

South West of Valentia, 375 fathoms (20).
General distribution.— North Atlantic.
Vertical range—Down to 375 futhoms.

Genus Haloptilus, Giesbrecht, 1898,
(= Hemicalunus, Claus).

Haloptilus longieornis (Claus).

Hemicalunus longicornis, Claus, 1863.
Haloptilus longicornis, Giesbrecht, 1898,

Helgo, Porcupine Bank, lat. 58° 25" N., long. 18°12' W, 175
fathoms (8). Crnise of the Oceana, lat. 52° 4 N, long. 12°
27 W., 620 futhoms (18). Deep water off the West Coast of Tre-
land, from lat. 51° to 55° N., and long. 11° 30’ to 12° 30/ w,,
down to 400 fathoms (19).
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General distribufion.—Atlantic and Pacific Qeeans, Mediter-
ranean.

Vertical range. — Down to 1,770 fathoms,

Haloptilus acutifrons (Gieshrecht).

Hemicalanus wcutifrons, Giesbrecht, 1892,
Haloptilus acutifrons, Giesbrecht, 1898,
Helya, Porcupine Bank, lzt. 53° 23" N,, long. 13° 12° W,

120 fathowns (8) ; deep water off West Coast of Ireland, lat. 31°
N, long. 12° W, dowu to 200 fathoms (19).

Feneral distributivn.—Novth Atlantic, Mediterranean,
Vertioud range—Down to 300 fathoms.

Gexus Augaptilus, Giesbrecht, 1889,
Augaptilus longicandatus (Claus).
Hemicwlenus lonygicaudatus, Claus, 1863, .
Augaptibus longicaudatys, Giesbreeht, 1892,

Deep water off West Coast of Ireland, from lat. 51° to 54°
N., long. 11°30" to 12° 30" W., down to +00 fathoms (19).

General distributton.—Atlantic Ocean, Pacific Ocean, Gulf of
Guinea, Mediterranean.

Vertical range.—Down to 1,670 fathoms.

Augaptilus magnus, Wolfenden.
Augaptilus magnus, Wolfenden, 1904,

Deep water off West Coast of Ireland, lat. 51° N., long. 12°
W., 500 fathoms (19).
General distribution.—West of Ireland.

Vartioal range.—Down ta 500 fathoms.

Augaptilus gibbus, Wolfenden.
Augaptilus gibbus, Wolfenden, 1904,

Deep water off West Coast of Treland, lat. 51° N, long 12°
W., 400 fathoms (19).

General distribution.—West of Ireland.

Vertical range~—400 fathoms.
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Gexus Phyllopus, Brady, 1888.
Phyllopus bidentatus, Brady.
Phloyllopus ndentatvs, Brady, 1883,

Helge, Jat. 53° 58 N, long. 12° 28" W. 382 fathoms (8);
deep water off West Coast of Ireland, from lat. 51° to 54° N,
and long, 11° 307 to 12° 31”7 W., down to 800 fathoms (19).

Generdd destribution.—Atlantic and Pacific Oceans.

Vertionl range—Down to 2,650 fathoms.

Faxiuy PSEUDOCYCLOPIDA .
Gexus Pseudocyclops.
Pseudocyclops obtusatus, Brady and Robertsou.
Pseudocyclops obtusatus, B. and R., 873
Roundstone Bay, swrface (4), (5), (6); Donegal, amongst
laminaria (4) ; Bantry Bay, surface (9).

General distribution.—British SBeas, Norway,
This species appears to be u shallow water form.

FayiLy CANDACIIDAE.
Gexus Candacia, Dana, 1846,
Candacia armata, Boeck.

Candace urmate, Boeck, 1872,
Candace pectinate, Brady, 1878,
Valentia, surface (16); Cleggan, surface (7).
General Jistribution.—Mediterranean, Atlantic and Pacifie
Oceans.
Candacia norvegiea, Boeck.
Candice norvegica, Boeck, 18G4,

Helge, 1at, 53° 58" N., long. 12° 28" W., 382 tfuthoms (%)
Deep water off West Coast of Ireland from lat 51° to 56° N,
and long. 10°to 12° 30”7 W., down to 500 fathoms (19).

General distribution.—North Atlantic.
Verticul range.—own to 500 tathoms.
Candacia elongata, Boeck.

Cunducia elongaio, Boceck, 1864,

Cendacie rotunde, Wolfenden, 1904,
? Deep waterotl the West Coast of Ircland, lat. 54° N, long. 12°

W., 300 and 500 fathoms (19). )
Ceneral distribution—North Ablantic.
Vertical range—Down to 500 fathoms.
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Fayminy PGNTELLIDAE.
Gextus Labidocera, Lubbock, 1853

Labidocera Kroyeri (Brady).
Pontella Kroyeri, Brady, 1883.
Labidocera Kroyeri, Giesbrecht, 1892.
Valentia, surfaee (17).

General distribution.—DBritish seas (rare), Philippines, Houg
Kong,

Labidocera Wollastoni (Lubbock).

Poutelle Wollastoni, Lubhock, 1357.
Pontella helgolandica, Clans, 1863,
Labidocere Wollastoni, Gieshrecht, 1892.
Mouth of the Shannon, surface (9).
General distribution..—Mediterrancan, Atlantic Ocean.

Grrxus Anomalocera, Templeton, 1837,

Anomalocera Pattersoni, Templeton.
Anomalocera Pattersonii, Templeton, 1837.
Ivenceus Pattersonii, Goodsir, 1843,
Pontea Pattersonii, Kriyer, 1349.

Pondella cugenice, Louckart, 1859,

This species has been recorded from all parts of the Irish coast.

General distribution.—Norvth Sea, Atlantic, Mediterranean.
Pacific (Puget Sound).

Vertical range.—Dowrn to 400 fathoms.

GeNus Acartia, Dana, 1846.

Acartia Clausi, Giesbrecht.
! Culanus euchaetu, Lubback, 1857.
Acavha Clausi, Giesbrecht, 1889,
t Acartic. gaboonensis, T. Scott, 1893,
Dias longiremsis, Claus (not Lilljeborg), 1863.

Helga, various stations on the Porcupine Bank and in deep
water off’ the West of Ireland, mainly mid-water (8); Donegal,
surface (9); Killybegs, surface (9); Killeany, (falway Bay, surface
9); Mouth of the Shaunon (9) ; Kenmare I'Sa,y, surface (9’) ; Banury
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Bay, surface () ; Cleggan, surface (7) ; Lough Foyle, surface (10);
L‘ame, surface (13); Valentin, swface (16); deep water off West
Cogst of Ireland, between lat. 51° and 56° N., and long. 10° and
127 30" W, surface, and down to 800 fathoms (19).

General distribution . —Mediterranean, Atlantic, Pacific (Puget
Sound).

Vertical range—Down to 1,700 fathoms.

Acartia longiremis (Lilljehorg).

Dias longiremis, Lilljeborg, 1853.
? Calunus enchoeta, Lubbock, 1857.
Acartia longiremis, Giesbrecht, 1892
(?) West of Ireland, “ open sea and between tidemarks” (G);
() S.W. of [reland, surtace (2), (11); (?) Neweastle, Co. Down, (3) ;

(?) Kinsale Harbour, surface (3); Larne, surface (13). Cruise of
the Ocewna, lat. 52° 4° N.. long. 11° 20" W, and lat. 52° 4 N ;

long. 12° 27" W., down to 50 fathoms (18).
The species recorded on several occasions by I C. Thonipson,
from the West of Ireland as Acartia longwremis was probably

A. Clausi.
General distribution. —North Sea, Baltic Sew, South Green-

Jand, West of Irveland.

Acartia discaudata (Giesbrecht).
Dias discundate, Gleshrecht, 1881,
Aeartia discandate, Gieshrecht, 1892,
Mouth of the Shannon, surface (9); Bantry Bay, surface (9);

Valentia, surface (16); Roundstone Bay, surface (5); Cleggan,

surface (7). Cruise of the Oceuna, lat. 52° ¢ N, long. 12% 27

W.. 374 fathoms (18).
General distribution.—North Sea, Baltic Sea, British Seas.

Verticol range —Down to 374 fathoms.

FasiLy MORMONILLIDAE.

Grnus Mormonilla, Giesbrecht, 1891.

Mormonilla atlantica, Wolfenden.
Mormonille, aflantice, Wolfenden, 1905,
Deep water off the West Coast of Ireland, lat. 50° 56" N., lonw,
12° ' 'W., 500 fathoms (20). -
General distribution.— West of Ireland.
Vertical range—500 fathoms.
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Fawivy CYCLOPIDAL.
Gexus Oithona, Baird, 1843.

Oithona similis, Claus.

Qithona simalis, Claus, 1866,
Oithone spinirostris, Lalljeborg, 1875.
OQithone pygmae, Lilljeborg, 1875.
Oithona spinifrons, Brady, 1878.
Oithonelle helgolandica, Sars, 1886.
This well known oceanic species bas beep recorded from all
parts of the Irish coast. Found in surface gatherings, and also

down to a considerable depth ; this form was alse obtained in the
stomach of herrings and mackerel at Cleggan (7).

General distribution.—North Atlantic, Mediterranean, Indian
Ocean.

Vertical range~—Down to 1,800 fathoms.

Oithona plumifera, Baird.
Oidthona plumafere, Baird, 1843.
Seribetlc scriba, Dana, 1849,
Qithonu spinirostris, Clauns, 1868 (not Lilljeborg).
Oithonu. challengery, Brady, 1883,
Cleggan, swrface (7); Helga, 8 stations on the Porcupine
Bank, viz. -—Lat. 53° 24’ N_, long. 18°34' W, 50 and 110 fathoms;

lat, 53°23' N, long. 13° 12 W, 120 fathoms; lat. 53° 23" N., long
12° 43" 'W., 90 and 175 fathoms (8).

General distribution.—North Atlantic, Mediterranean, Iudian
Ocean.

Vertical range —Down to 200 fathoms,

Oithona helgolandica, Claus.

Oithona helgolandica, Claus, 1863.
Qithone nanw, Giesbrecht, 1892,
Cleggan (8); Ballynakill, surface (8).

General distribution.—West of Ireland, Meditervanean, Indian
Ocean.

Vertical range.—Down to 1,800 {athoms,
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FamiLy MONSTRILILIDAL

Gexus Monstrilla, Duna, 1848
Monstrilla Danae, Claparcde.

Monstrilla Dunae, Claparéde (not Mobius), 1863.
Valentia, surface (16) (17).
General distribution.—British Isles, North Atlantic.
The species of the Monstrillidae are generally fonnd near the
surface.

Monstrilla longicornis, I. C. Thompson.
Monstrille. longicornis, 1. C. Thompson, 1890,
? Monstrille helgolandica, Bourne, 1890,
Monstrilla longivemas, Gieshrecht, 1892.
Monstrilla longicornis, Scott, 1904,
Larne Lough, surface, one female and 20 males (13).
Feneral distribution.—British seas, Mediterranean.

Gexus Thaumaleus, Kriyer, 1849.
Thaumaleus rigidus (I. C. Thompson).
Cymbusoma rigide, 1. C. Thompson, 1888,

Monstrills, rigide, Bourne, 1890.
Thavmaleus Claparadit, Giesbrecht, 1892,

Thaumaleus rigidus, Scott, 1964,
Gola Islands, Donegal, surface (9); Valentia, surface, and two
fathoms (15) (16).

General distribution. —British Isles, Madeiva, Mediterranean.
Thaumaleus Thompsoni, Giesbrecht.
Thoumalews Thompseni, Giesbrecht, 1892,
Monstritla Dunce, Mubius, 1884,

Valentia, surface (16).
General distribution.—British Isles, Mediterranean,

Famuy CORYCALEIDAL.

Gexus Corycaeus, Dana, 1845,

Corycaeus anglicus, Lubbock.
oryearus amglicus, Lubbock, 1857,
Corycaens germanus, Lenckart, 1859,
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Dingle Bay, surface (4): Kinsale Harbour, surface (3) (4);
Valentia, surface (4) (16) (17): Cleggan (7); Cruise of the Oceneng,
lat. 52° 4' N, long. 12° 27" W, down to 374 fathoms (18).

General distribution.—DBritish Isles, Heligoland, Mediter-
ranean,

Vertical range—Down to 400 fathoms.

Corycaeus speciosus, Dana.

Coryeaens speciosus, Dana, 1849.
? Corycaeus remiger, Dana, 1849.
Valentia, surface (16) (17),

General distribution.—British Isles, Canary Islands, South
America, Mediterrancan, Indian Ocea,

Corycaeus venustus, Dana.

Coryeaeus venustus, Dana, 1849.
Corycaeus limbatus, Brady, 1883
(not Coryeaeus venustus, Brady, 1883).

Cruise of the Oceuna, lat. 52° 4’ N, long. 12° 27" W., 650
fathoms.

General distribution—Kingsmill Islands, Canary Islands,
West of Ireland.

Vertical range.—Down to 650 fathoms.

Faminy ONCAEIDAE.
GEevus Oncaea, Philippi, 1843.

Oncaea venusta, Philippi.

Oncaca venusta, Philippi, 1843.

Antarie obtusa, Dana, 1849.

Antaric eragsimane, Dana, 1849,

Oncaea pyriformis, Lubbock, 1860.

Antarie eoerulescens, Claus, 1866.

Oneaea obtusa, Brady, 1883 (part).
Off the S.W. of Ireland, surface (2).

General distribution.—Atlantic, Pacific, and Indian Oceans ;
Mediterranean.
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Oncaea mediterranea (Claus).
dntaria mediterranes, Claus, 1863.
? Oncaea obtusa, Brady, 1883 (paxrt).
Oncaea mediterranea, Bourne, 1889,
Valentia, surface (16).
General distribution.—British Isles, Mediterranean, Indiau

Ocean.

Oncaea media, Giesbrecht.
? Antaria mediterranea, Claus, 1866 (part).
Oncaea media, Giesbrecht, 1891.
Cleggan, smxface (7).
General distribution.—Weast of Ireland, Mediterranean, Indian

Ocean.

Oncaea conifera, Giesbrecht.
Antaria. mediterranea, Claus, 1866 (part).
Oneaca, conifera, Giesbrecht, 1891

Cleggan, surface, also taken in the stomachs of herring and
mackerel (7); Helga, Porcupine Bank (38 stations), viz :— Lat,
53° 2¢ N, long. 13° 8¢’ W, 50 and 110 futhoms; lat. 53° 23' N
long. 13° 12 W,, 120 fathoms; lat. 53° 28" N, long. 12° 43’ W_
down to 175 fathoms (8). Helga, lat. 53° 58 N, long. 12° 2g’

W., 200 fathoms (8).
General distribution.— West of Ireland, Mediterranean, Indian

Ocean.
Vertical runge.—Down to 200 fathoms.

GeNvus Conaea, Giesbrecht, 1891.

Conaea rapax, Giesbrecht.

Conaeu rapazx, Giesbrecht, 1891,

Helya, Porcupine Bank, lat. 53° 24" N., long. 13° 34 W, 100
fathoms (8) ; Cruise of the Qceunc, lat. 52° 4" N, long, 12° 97 W,
down to 650 fathoms (18),

General distribution—Pacific, West ol Ircland.

Vertical range—Down to 1,700 fathoms.
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Famiry HARPACTICIDAE.
Gexnus Aegisthus, Giesbrecht, 1891.

Aegisthus mucronatus, Giesbrecht.
Aegisthus mucronatus, Giesbrecht, 1891.

Helga, Porcupine Bank, lat. 53° 23" N, long. 13° 12" W, 120
fathows (8); Cruise of the Ocewny, lat. 52° 4 N, long. 12° 27
W., 620 fathoms (13).

General distribution.—Pacific : West of Ireland.

Vertical runge.—Down to 1,570 fathoms.

Aegisthus spinulosus, Farran.

Aegisthus spinulosus, Farran, 1905.
Helya, lat. 53° 58° N, long. 12° 28’ W., 382 fathoms (8}.
General distribution.—West of Ireland.

Vertrcal range~—3882 fathoms.

Aegisthus atlanticus, Wolfenden.
Aegisthus atlanticus, Wolfenden, 1902.

Deep water off West, Coast of Treland, lat. 51° N. long, 12° W
300 fathoms (19).

Wolfenden believes that the forms described by Thompson
from the Oceana collection as Aegisthus mucronates, are identi-
cal with the above species.

General distribution.—West of Iveland.

Vertical range—Down to 300 fathoms.
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ArPENDIX, No. VII.

1.—Notes on the Plankton of Valencia Harbour, 1902-1905, by M. and
C. Denar. :

iL—Notes on the Rearing, in an Aquartam, of Awrelic anrita, L

! - and
Pelagie perla (Slabler), by M. I, Denar,

1.—NOTES ON THE PLANKTON OF VALENCIA
HARBOUR 1902-1905.

BY
M. axp O Drenare

Townetting in Yalencia Harbour has now been carried on for
ten years. It was commenced in 18935, when My, E. T. Browue
and his friends made their first visit to the island. Their reports’
on the pelagic fauna were for the years 1895-1898, and our
previous notes® on the plankton dealt with the years 1899-1901.

As weare unable to identify all the organisms taken in the tow-
nets, we have confined our records to those animals which we
know or which have been identified for us. The record for the
jelly-fishes is almost a coplete one; some of the rarer ones have
been sent to Mr. Browne, who has kindly identified them for us,
and an account of them will be published later.

"Two tables are appended showing the monthly distribution of
the Medusace and other pelagic animals. The absence of records
{or some of the winter months is partly due to the weather on
this stormy coast, and occasionally, as in the beginning of 1902
te our ahsence from home,

The winter of 1902-03 was very severe—bad gales and very
heavy seas. Very few days were favourable for townetting from
an open boat, and the hauls showed a great scareity of pelagic
Organisms. Medusae were scarce in the following summer; pos-
sibly this was due to the severity of the winter. The winter of
1903-1904 was not so stormy, and better results were obtained.
In May and June, 1904, several large drifts from the ocean en
tered the Harbour. In the drifts were many Velella bavnacles,
and a bollow-stemmed Laminaria-like sea-weed.  I'he local
fishermen call this weed “ Canada wrack,” and say that they

1 Browne, K. L., and otheys, 1900,—"The Faunuand Flora of Valencia
Harbour.” PRI 4, Ser. 8, V., pp- 667-854.

2 Delap M. and C.. 1905, Notes on the Plankton of Valencin Harbour,
1849-1901."  Aun. Rep. ish. freluwad, 1902-1908, Pt. {1.. App, L, pp. 1219,

Fisheries, Ircfand, Sei. Invest., 1905, 11§, [Pacblished, Octabey, 1906,
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nlwn.j"s notice shoals of hake following it. Medusae were fairly
plentiful during the smmmer and autumu moenths, The winter
of 1904-1905 was stormy, with frequontiy very heavy seas, and
though the following summer was unusually fine and warm,
Jjellyfishes were not plensiful, and nothing out of the common was

seen.
On certain occasions the Harbour was invaded by great shoals

of various animals which quickly filled the townet: at other

times diatoms and other minute floating algae were so thick that

the net was soon choked.
On the foliowing dates noteworthy shouals appeared :—

1902 —May 23rd, early stages of Chryscore and Pteropods.
July 24th, Obelia, Diplewrosome and Plewrobrachia.
Septewber 29th, Plewrobrachia, Boling, and Beroe,

1903.—April 18th, Diatoms and floating green algue ; this shoul

remained for three weeks.
Aug. 10th-Sept. 7th, Blue Salps (Phatlic).
October 8th, Cupulita.

1904 —Muy, green algac, throughout the month.
May 14th-19th, Oikoplenre and Copepods.
May 24th, Calanus.

June 2ud and 21st, Calunus.
June 29th, Calanus and Qikopleura.
July 12th, Oikeplewra.

1905, —May 24th, Pleurobrachia and Calunus.

June 21st and 22ad, Gikoplewre.

Qctober 2nd, Noctiluca. )
October 6th, Noctiluce and Plewrobrachic.

October 13th, Cupulitc and Beroe.

PROTOZOA. (Table 1)
RADIOLARIA.

Acanthometron sp.
1902.—Un July 26th a considerable shoal appeared. It wasalso
taken in October and Novembet.
1908. —Only seen in small numbers on October 8th.
1904.—1t appeared on August 24th. and was taken in small
numbers until October 19th.

1905.—On August 1st and 15th, and in the week following it
was plentiful. TFew seen during September and first

week in October.

Thalassicola sp.?
1905.—A specimen taken on September 16th, and another on the

20th.
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CYSTOFLAGELLATA.
Noctiluca miliaris, Suriray.
1902~1904. —Noune were seen during these three years.
1905 —It was fivst scen ou August 23rd. Thuring September

and October there was o dense shoal in the Harbour.
Last seen on Decentber 136N,

COELENTERATA.
HYDROMEDUSAE,

ANTHOMEDUSAE., (Table [l.)
Amphinena dinema (Peron et Lesuenr).

1902.—One specimen ou August 18th,and a few on September23rd

1903.—On May 29th one was taken. Cn September 1st two
very small ones, and another on October 14tl.

1904.—One only was seen on July 7¢th.
1905.—One specimen on April 25th.

Corymorpha nutans, Sars.
1902.—A few taken on April 30th, and considerable nutabers
during May ; scarce in July, and only one in August.

1903.—Very common in the lasé week of May, in small numbers
during June and first week of July.

1904.—In the begir_ming of May there were a nwinber of very
young specimens seen. Shoals of adults occurred towards
the end of the month, A few were seen in June.

1905, —From May Gth to end of month, but never in any
quantity.
Cytacandra areolute (Alder).

1902-1903.—None were seen.

1904.—One, young stage, was taken on May 3rd; another, with
ova, on the 12th.

1905.—None seen.

Dipurena ophiogaster, Haeckel,

1902.—On July 16th one specimen was taken, one on August

18th, and another on September 24th, all adult
speclmens.

1908, —One on May 14th, two on June 24th; single specimens on
August 6th, September 1st and 23rd.

1904 —Only one seen, on July 27th.

1905.—Three on June 2204, one in July, and some young stages
in September,
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Dipurena halterata (Forbes).
1902.—None seen.
1903.—Several very young stages on July Tst, 7th, and 8th.

1904.—One on May 10th, a young specimen on June 30th, and
another on Angust 16th.

1905.—None scen. No adult specimens were scen during tliese
four years—all were young stages.

Fctopleura, Dumortiers (Van Beneden),
1902, —A few were scen on May 8th, and one on October 28th.

1903,—One on April 18th ; some very small ones in July, which
measured less than I mm. in diameter. Two in

October.

1904.— First taken on May 3rd ; o number on May 10th ; only two
scen in August, one in September; a few on Octoher
19th and on November 5th,

1905.—A few during May, June, July, and August, never many.
On September 12th very tew ; one on December 13th.

Euplyse auwrato, Forbes,
1902.—First seen in May, when a few were taken on the 8th and
13th ; one on November 5th.
1903.—None scen.
1904.—One was taken in April, one in June, and one in August.
1905, —On April 25th one specimen, two in May, one in June,
and another in August.

Gemmaria implexe (Alder).

1902-1903.—None seen.
1904.—A very young specimen, with two tentacles, on August

30th; another oz September 3rd.
1905..—On July 19th two were taken, and agother en July 23r.

Hybocodon prolifer, L. Agassiz.
1902.—A few seen on May 8tn.
1903.—None seen.
1904.—One on March 25th, and a few in May.
1905.—A few specimens on July 4th.

Lar subellwrum, Gosse.
1902.—A few were taken in July and alse in November,

1903.—A few seen in April and May, common in July, only one
in August, common in September and November,

1904.— Present in small numbers from March to Novewmber.

1905.—One in February, small numbers iu_Mu)_f, June, and Jaly,
very scarce in August, more plentiful in September.
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Lazzie blonding, Forbes.
1802.—Several young stages on August Sth, one on 16th, a few
in September, and several on November 3rd.
1903.—One seen on May 4th,
1904.—On July 26th one with medusa buds.

1905.—A very young specimen on August 1st, and a few on 14th
and 16th of saine month.

Maryelis,

Specimens were taken o various oceasions during the years
1902-1903, hut the species weve not identified.

Hearvgellium octopunetutum, Sars.
1902.—Only two specinens seen on May 8th and 13th re-
spectively.

1903.—Twe seen on May 8th, one on August 22nd, one on

September 23rd, o few during October, and four on
November 2nd.

1904.—A few in April, May, and Angust. one in September.

1905.—A eonsiderable shoal appeared in April, fewer in May, and
some young stages in September.

LPodocoryne carnea, Sars.
1902.—One speeimen taken on July Ist and another on 7th.
1903.-—None seen.

1904 —Two very youug stages on July 9th, a few with either
65, 7, or § tentacles on Aggust 20th, and two more on
26th.

1905.—On July 19th one specimen, another on August 1st, both
youny stages.

Sursie yeinmifera, Forbes.
1902.— None seen.
1908.—One with medusa bhuds on August 1st.

1904.—On July 21st one specimen, three on 231d, and two in
August.

1905.—During the wonths of June and July o few were always

in the townet; more plentiful in August; a few In
September.

Sorsie eximaic, Allman,
1902-1904. —None seen.
1905.—Three were talen on August ist.
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Sarsia, prolifera, Forbes,

-1902,—None seen.

1908.—On July 15th three were captured, one on 17th and two
on 28th. They became more abundant in Auvgust,
most of the specimens having medusa buds; one was

seen in September,

1904.— One on July 7th, more were seen during the remainder
of the month ; fairly plentiful during August and

Septembenr.
1905,~0nly one in June; common in September.

Sursice tubulose, Sars

1902.—A. good any were seen on May 7th, and a few in June.

1908.—Scarce during the last week in May, 2 few young speci-
mens in June, scarce in July.

1904.— On April 26th two small specimens were taken, and a
tew during May, June, and July.

1905.—A. fine adult specimen on May Jth, a few young stages on
the 24th, scarce in June.

Thara pileata, Forskal.

1902.—A few on May 8th, prescnt in small numbers during
June, July, and August, numerous on September 24th
and 29th.

1903 —Appeared first on April 9th, very scarce during June,
July, and August.

1904 —A small shoal appeared in June, common in July and
August, one specimen in November.

1905.—Present in the Harbour in small numbers from the widdle
of May until October 13,

Lepromenpusak.  (Table I0)
Agastra cabiculata, Hincks.
1902.—~None secn.
1903.—One was taken in the townet on June 25th.  Two were
taken on November 4th.
1904-1905.—None seen.

i Diplewrosomu typicwm, Boeck.

1902.—In June this medusa was in the Harbour in small shouals,
very large shoals appeared in July, especially on the
24th present 1n considerable bumbers in August and

September, but scarcer in October.
1903.—Only one was seen on May 27th.
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110+ —0n July 28th « large shoal appeared, a few were seen in
August, rather more in September.

1905.—A large shoal was noticed in August, especially on 16th
and one specimen in October.

Fowehifole piloselly, (Forhes).
1902, —One was taken on May Gth, very few in Juune, July, and
September.
1903.—None scen.

1904, —One on cach of the following dutes:—June 10th, August
1Gth, September 28th.

1905.—One on May 20th, one in June, and one in July.

Irene, sp.?

1902.—A swall broken speeimen on Octolier 20th.

IYU3.—None scen,

1904, —Two were taken on Angust 6th, one with 5 tentacles
and several balbs, and 10-12 vesicles tn each quadrant.
On August 208l & very young stage.

1905.—One was taken on August 14th, and another on 16th.
Two large specimens on October 16th.

Lubinae insignis (Keferstein),
1902.—One speeimen only was taken, on September 24th ; this
was 2 small one with + tentacles,
1903.—On October 8th, a single specimen was captured.

1904, —Ayain only one was seen, and it was a small specimen,
on August 26th.

190)5.—None were seen.

Suphenie mirabilis (Wright).
1902.—A tine specimen, on July 24th, was the only one seen.

1903.—One on July 17th.

1904.—A very young stage on July Tth, and another on 9th.
A Jarge adulé specimen on July 23rd, and a young
stage on August 30th,

1005.—On July 8rd, a very small specimen.

Laodice calearate, Agassiz,
1902.—Plentiful on August 18th and 20th ; a few in September,
during the last week.
1903. — From August 7th to 25th fairly plentiful, some very
large specimens on 22nd.
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1904.—A very young stage on May 21st, and another on 24th,
and one on 31st. Some small ones on July 23rd, and
a considerable shoal on 26th and 28th. Another shoal
appeared on August 8th and two following days; the
last seen was on August 26th.

1905.—A small shoal on August 16th, one specimen on Sep-
tember 4th, and one on October 31st.

Mitrocomium, sp. ?

1902.—On November 3rd, cne speciinen was taken; it had §
sense organs with 8 otoliths in each, 18 tentacles and

bulbs.
19083.-——One on Qctober 19th, with 16 tentacles and bulbs, and
smaller tentacles between the bulbs, and 8 sense

organs.
1904--1905.—None seen.

Obelic nigra, Browne.
1902.—Present in the townet from April to November, most
plentiful on July 24th, and on September 29th.
1903.—Taken from April to November, most numerous in

April.
1904.—From April to November, with the exception of June,
it was present in the Harbour; very plentiful on

July 28th.
1905.— Common from April to October, most numerous April

25th and August 14th.

Octorchis Gegenbauri, Haeckel.

1902.—One on July 21st and another August 8th, both with 4
tentacles ; a very fine one on September 23rd.

1903—1905.—None seen.
Phialidium cymbaloidewm (Van Beneden).

1902.—A few in April; common in May, and present until the
end of Qctober.

1908.—One taken February lst, constantly taken from April
to the middle of November.

1904.—From Mareh to end of October, most numerous in July.

1905.—Present in townet from April to end of October.

Phialidium temporarium, Browne.
1902.— At the end of April and during May, June, July, and
Szptember fairly plentiful; none seen in August.
1908.~—~From April to November, few in August, most numerous
in October.

[ 148 ]



V1L '05, 11

1904.—Taken each month from March to Novamber, plentitul
in May, June, and July.

1905.—A few in January, very young stages; common in April
and May, especially in the Jatter month: few in June
and July; common from August to Decewber.

Phialidivm buskianun (Gosse).
1902.—A good specimen on September 29th.
1908.—One was taken on July 3rd.

1904.—On September 2Ist one, and another on 28th; two on
October 19th and three on 26th; three on November
18th.

1905.—A few seen on April 23th, and small numbers from
August 14th to October 6th.  One fine adult specimen
on September 2nd, with ova, from which hydroids
were obtained.

Polycanna forskalea, Peron.
1902.—On July 24th a small specimen was captured ; it had 117
tentacles and bulbs.
1903--1905.—None seen.

TracHoMEDUSAE.  (Table II)

Aglantha rosea (Forbes).
1902.—Four specimens were taken on July 16th.

1903.—A few in June, one in July, one in October, very small
and rather damaged ; one on December 26th,

1904.—During May a few small stages were taken; some very
oung ones in September, and about a dozen specimens
on October 19th, the largest of which measured 9 mm,

in height, and 5 mm. in width.

1905.—A few in May, also in August, Septembey, and October
and six very small specimens on December 13th.

Gossea circinate, Hacckel.

1902.—Only one small specimen was taken on October 20th,
1908-1905.—None were seen.

NARCOMEDUSAE,  (Table 11.)
Solmaris corona (Keferstein et Ehlers).
1902.—A small shoal was seen on August 18th, and one specinien
on 31st.
1908.—One broken specimen on October 14th.
1904.—Two on November 3th.
405.—None scen.
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SiepHONOPHORA.  (Table T,)

Velella sprruns (Forskal).

1902.—On July 14th five were taken, and two more on August
26th.

1903.—1In October they were very numerous, with some very
large speeimens amongst them. One was found on
November 30th, and another on December 3rd.

1904 —Very common in June— nearly all stages from very tiny
ones measuring about -3 mm, in diameter, up to large
specimens about 50 mm. in length. Fairly common
in July and throughout August.

These very young Velella are nearly round in shape, with a
high crest in proportion to their length, and ahout 12 tentacles
Some specimens were taken with the crest set from right to left;

it is generallv set from left to right.

1905—On January 7th a number of live Velelln were fownl
stranded on the rocks. In April a shoal of very small
ones appeared in a drift along with quantities of bar-
nacles, the air-bladders of the Sargassum weed and
several shells of Spirule Peroni. On June Gth a small
shoal appeared, and a few were seen on July 24th.

Muggiceo atlontice, Canningham.

1902 —One specimen was found on May 8th, another on August
16th. More plentiful in September, a few in October,
and in the first week of November.

1908.—None seen.

1904.—In September lnrge shoals appeared und continzed in the
Harbour until November 13th.

1905.—None were seen.

Grleolwria, sp.?

1902.— A single nectocalyx was found on May 1st.
1903.—On April 27th seven very fine specimens were taken.
1904.—Seven large ones scen on July 26th.

1905.—A few taken on September 19th.

Cupulite. Sorsi, Haeckel.

1902.—0One specimen was talkken on May Ist, and another on the
8th; they became more plentiful towards the end of the
month. A few were seen 1n June, comman in July and
August.  Very large shonls at the end of September
especially on 28rd.  One large one measured 3 feet when

fully extended, and had twenty pairs of nectocalyces.
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1903 —A. few very young specimens were seen at the end of
June, and the first week of July. Only one seen in
August, a shoal of large ones in September, a very large
shoal on October &th ; scarcer to the end of the month,
and in the fivst week in November.

1904.— Present in the Harbour in small shoals from May 10th
until November 16th. Small specimens in the earty
part of the year, and larger ones in Septemnber,

1905 —Appeared first in May, rather scarce in June, July, and
August ¢ large shoals in October.

Agalmopsis elegans, Sars.

1902.—On August 20th a fne specimen was eaptured ; it had ten
nectocalyees, very thick bracts and tricornuate tentilla.
Another broken specimen was also fonnd.

ACRASPEDA,
SCYPHOMEDUSAR.  (Table IL.)

Aurelio. aurite, Linn,

1902.—A very small specimen on May Tth measured only one
inch in diameter, a few more were seen on 8th and 23vd
ot same month, and one on June 10th.

1903-1905.—None were seen.

Chrysaora 1sosceles (Linn.)

1902.—One small one on May 7th, very common at the end of
month and during the early part of June ; plentiful in
July. Those in May and June were young stages from
one to three inches across; large adult specimens in July.

1903.—A few small broken specimens in July.
1904.— None secn.
1905.—One was seen on Qctober 10th.

Cyanea, Lamareki, Peron et Lesueur,

1902, —A considerable number seen on May Sth, from 3-inch to
double that size, all young stages. One on September
23rd.

1903-1905.—None seen.

Pelagia perla (Slabber),
1902.— On December 31st a small shoal was stranded on the rocks.

1908.—Large shoals in the Harbour from August 10th to 231d, a
few in September, October, and November,

1904, —Small shoals from August 9th to end of the month. Early
in September, & number of the Ephyra stage were taken
and young stages up till the middle of October.

1905.—None were seen.

{ 151 }



VII. '05, 14

Rhazostoma octopus, Tinn,

1902.—None seen.

1903.—A large specimen on Septemher 12th, and three in Octo-
her.

1904.—None scen.

1905—A few in August; very plentiful all through September
and Oetnber.

ANTHOZ0A.  (Tabie 1)
Arachnactis Bowrner, Fowler.

1902.—None were scen.
1903.—A few were taken in April and carly in May.

1904.—Very scarce during May.
1905.—On April 25th a few werc taken in the townet.

Halcampa chryswnthellum (Peach).

"The Jarval form is often found attached to jellyfish, especially
to Phialidium. It is common during the summer.

CTENOPHORA. (Table 1.)

Pleurobrachia pileus, Modeer.

1902.—Fairly plentiful from April 30th, throughout May, June,
and July ; very plentiful at the end of July; common in
August and September, and a few in November.

1903.—One was seen in February, a few in May, very few in
June and July; more numerous toward the end of
August and in September and October. A few taken
on December 2nd.

1904.—Common from May 10th until the end of September
rather scarce in October.

1905.—A few in March, common in April., very common in May,
June, and July, and until the middle of Oetober: One

was taken on December 13th.

On several occasions a very small ctenophore was taken, quite
different in form and in tentacles from the common Pleuro-

hrachia.
This ctenophore is oval, not vound, compressed in the stomachal

plane, higherin proportion to width than 2. pileus. The tentacles

are not altogether retracted, but the lateral filaments are drawn

up in a tight bunch. 'The filaments are carried in a tight spiral,

and very seldom unfolded. The largest specimen seen was 3 mm.

high and 2 mm. wide.

1902.—On Angust 8th several very small specimens were found
and a larger one on 16th. The latter measured 1 mm.
in diameter and about 1-5 in height, and had 20 fila-

ments on each tentacle,
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1903. - On November 2nd three specimens were taken.
1904.—None scen.

1905.—A. small one on August 9th had 20 ilaments on its ten-
tacles. Uwo more specimens on September 5th and
16th, and one on OQetober 6th.

? Mnemaopsis.
1908.—0Une small ctenophore with four ciliated lobes and ten-
tacles was taken on June 5th, five more on 27th, and
several on 209th.  In July several specimens were taken,
1905 ~0n September 4th one was scen. These ctenophores are
rather Like small Bolime, but even more fragile; and
were very often hroken in the townet.

Bolanr norvegice (Sars).

Taken fivst on April 30th, also in May, July, August, and
September : most numerous in the latter month when
very large specimens were scen.

1905.-—Only two were seen in May, a few in July, more comman

in August and October. One scen on November 18th.

1904.— A shoal of Jarge ones appeared in the end of June, com-

mon during July and August; a few in September, and
a shoal of very large ones on Navember 5th.

1905.—VYery numerous in the Harbour during May, June, August,
and Octoher : tmmense shoals on October 13th.

1902.

Berne v, lechscholtz,
1902 —A few scen in May : fairly common in.July, very plentiful
in August and September ; a few seen m October.
1903.—O0One very small specimen on April 27th: very scarce in
May ; a few in July, August, and September.
1904—Only one seen in May, some very large specimens on
June 21st; eommon towards the end of July and dwing
August; very scarce in September.

1905.—A. very young specimen on January 3rd. Scarce in May
and July, common in August and September; very
numerous about the middle of October.

ECHINODERMATA. (Table L)

Bipinnaria.

1902, — None were seen.

1903.—On April 27th one was taken, two small specimens on
October 14th.

1904.—One seen on May 12th, and a considerable shoal on Novem-
ber 5th. These were large specimens containing a well-
developed starfish. In a few days the starfishes com-
menced to creep akout, while their cast-off tails swam as
vigorously as before, and some of them remained active
until the end of January, almost three months,
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Three of the starfishes remained alive, but after u
short time one of them ate the other two. It was sup-
plied with various kinds of food and chose young
brittle stars, By the end of May it had grown to 15 mm.
across the arms, and continued faithful to the small
grey brittle stars and would eat no other food. It lost
all its rays, but immediately new ones began to grow,
and by the end of July it weasured 25 nmn.  In Sep-
tember it had reached 50 mun,, and Ly the middle of
October was 70 mm. across the arms, At the end of
December it measured 95 mm.  This starfish was
kindly identified by Mr. Kemp as Lwidia Sursi.

1905.—On August 1st some very young Bipinnaric were taken
in the townet ; two more on September 4th.

POLYCHAETA. (Table L)
Tomopteris onisciformas, Eschscholtz

1902.—Present in the townet from May to October.

1908.—One taken on February 13th very few in June, July,
and August; more numerous in September, October,

November, and early part of December.
1904.—A few in May, July, and August, common in September
and Qctober, and a few seen in November.

1905.—On January 3rd a few were taken, scarce in June and
July, common in August and following months nntil

the middle of December.

Sagitte bipunctete, Quoy et Gaimard.
1902— Fairly common from April to November.
1903.—Few seen in February. From May to December nearly
always present, but never plentiful.
1904 —Tt appeared in March, and was taken in small numbers

until November.
1905.—Scarce in January, and common from May to December
very numerous on October 10th.

MOLLUSCA. (Table 1)

Tanthina communis, Lamarck.

1904.—One specimen found cast ashore on Beginnis Island on
August 12th.

Spirulo, Peroni, Lamarck,

190:2.—Two perfect shells and tive broken ones found on Beginnis
Tsland on October 27th, along with a large drift of Velella

1905.—On April 7th four perfect shells and two fragments were
found on the shore of Valencia along with quantities of
Velella and the air bladders of the Surgassum weed.
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Lemacing vetvoverse, Fleming

1902.—Taken in the townet from May to November, never inanv
numbers.

1903 —From Juue to November, fairly common.

1904.—Secaree in May, July, and September, few in November.

1905 —One taken on January 3rd, fairly common from May
to September, scarcer in Oectober. November, and
December.

(e Linuweing, Phipps.

1902.—On July 5th and 16th common, a large nuber on August
20th and following week, scarcer during September
and October ; n few seen on November 3vd and 5th.

1903.—A few in June. common in July and to the end of
October.

1904 —Taken in May, July, September, and November, but never
plentiful.

1805, —Very few seen in September, October, and first week of
Deeeanber.

TUNICATA. (Tablel)
Thalie. democral iew-mucronata, Forskal

1903.—From August 10th until September 7th immense num-
bers were in the Harbour, making it almost im-
possible to use the townet. Two were seen on Qctober
14th.
.

Salpe runcinata-fusiformis, Chunisso-Cuvier.
1903.—On September Teh a few were seen.
1905.—A considerable number on June 20th and 21st, and twe
on October 10th.
Doliolum, sp.?
1904.—One specimen on September 27th.
1905.—On August 14th one specimen was taken, three ore on
16th, two on September 2nd, and two more on the $th,

These were all simall specimens with buds on the stolon, Two
were captured on September 2nd with wide muscle bands, and
on September 20th two very small ones were taken,

Ohleopleury, sp.?
1902.—Present from April to November, very plentiful in May.

1903.—From April to July in sroall numbers Common in
August.

1904.—Taken from April to October ; in great quantities in June,
choking the townet on several vecasions.

1505.—From May to October, very common in June,
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i.—NOTES ON THE REARING, IN AN AQUARIUM, OF
AURELIA AURITA, L. AND PELAGIA PERLA
(Slabber).

BY

M., J, DELAP.

Prates I oand TJ.

Aurelia aurita, Linnacus.
Pi L Hig 1.

During the months of May and June lurge shoals of Awrelic
werite ave common oft the south-west coast of Ireland, aud the
fishermen often complain of the “88s being very bad "
Occasionally a small shoal cowmss into Valencia Farbour, and
this happened in May, 1901, when some large adults appenred
on May 21st.  One wus captured which measured ten inches in
diameter. It was pale grey in colour, and its oral arms were
loaded with Plannlac.

THE SCYPHISTOMA AND STROBILA STAGES, 1901--1803,

It a few days some of these Planulae had attached themselves
to various objects in a small aguariuin and on the glass sides,
where they could be easily observed. The Planulae soon
passed into the Scyphistoma stage. In six days many in-
dividuals had four or six tentacles, and three days later, eight
tentacles. The number ol tentacles increased rapidly, and in
four weeks many of the Scyphistora had twenty-five tentaeles.

The Scyphistoma of Aurelie is smuller than that of Chsysaora
or Cwanea: it increases very rapidly by budding or fission.
Sometimes it throws out long processes from its base or from the
body ; these fasten on to any object within reach, a-n_d in a few
days a young Seyphistoma appears, The Scyphistoms can
lengthen its stalk to four times its usual length, and can also
detach itself altogether and float upside down, with the base
attached to the surface film of the water and the tentacles
hanging down, fully exteuded. . )

It will float about in this way until it touches some suituble
object, when it attaches itself again. One was observed to extem
itself to a length of 18 m. ; it attached the mouth to the side of
the jar and next day detached itself, leaving a small fragment of
the mouth on the glass which in a few days hecame a perfect
Scyphistoma.
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During 1902, the Scyphistoma increased greatly in numbers
and spread all over the aguarinm, but showed no farther develop-
ment. Several Seyphistoma of unknown parentage had appeared
in the aguarium in Angust 1901, the Planulac probably entering
with fresh sea-water. Two of these Scyphistoma strobilized in
February, 1902, liberating toartecn Ephyrae, which then proved
to be young Aurelic. One of these Ephyrae had eleven arms
the others were normal.

On March 17, 1908, onc of the Seyphistema, belonging to the
brood of 1901, was observed to have changed in appearance.
It had become opaque und cylindrical in shape from the base to
the oral extremity. In two days the fivst or uppermost segment
was formed, next day another appeared, and so on until the
25th when cight segments were completed, the two uppermost
having their edges scalloped.

The tentacles remained unchanged until March 278h, when
they conmnenced vo shrink and disappear. They were grouped
thus :—two tentacles on the top of each seallop of the uppermost
segrment, the sense organ just visible hetween the bases of the
tentacles, the remaining tentacles pushed in towards the mouth
as the scalloped edge unfolded and the lappets of the Ephyra-
arms opencd.

On March 20th, the lappets of the uppermost Ephyra were
unfolded, and only cight shrunken tentacles remained between
the lappets and the mouth of the Ephyra, the tentacles on the
arms having quite disappeared.

The Seyphistoma on this day produced 8 new tentacles just
below the uinth segment, and on the following day the number
was increased to 16 tentacles.

On March 30th several of the Ephyrae had their luppets un-
folded. On April 4¢h the first Ephyra was liberated, and four
others soon after. The first Ephyra had 12 arms and 12 sense
organs it measured + mum. in diameter ; the other Ephyrac had
the normal number of arms and sense organs, namely 8, and
were o little smaller than the fivst.

Many of the Seyphistoma, after strobilizing, survived, and a
few Ephyrac appeared in the aquarium in December, 1803, but
as no food was obtainable they soon died.

SCYPHISTOMA AND STROBILA STAGES, 1904.

On Februavy 3rd, 1904, several of the Seyphistoma, belonging
to the brood of 1901, werc seen to he strobilizing, one having
thirteen scgments already formed. On the 16th this Strobila
had fifteen segments, and in two days more the proximal tentacles
had disappeared, and new tentacles were growing near the base.
On February 13th the fixst Ephyra was liberated, but got lost
in the tank ; the rest were liberated in a few days, Several
more commenced to strobilize, and were carefully watched. On
March 4th a Strobila liberated its first or uppermost Ephyra,
which had 10 arms ; all the others on the Strobils were normal,
On March 17th a Strobila was examined which had 10 arms on
the first segment, the other segments all normal. On Mareh 19th
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a Strobila was scen with a ninc-armed Ephyra on the first seg-
menf. On March 24th a Strobila with nine segments exanined
—the first Ephyra had 10 arms and 10 sense organs, 4 gastrie fila-
ments, and 4 lips, the other Ephyrac all normal.  Another Stro-
bila liberated six or seven Ephyrac; the first Ephyra had 12
arms, 12 sense organs, 4 gastric filamenis, and 4 lips; all the
others were normal. Besides these speeially observed Strobilae

the strobilization of others was also noted,

On March 15th a Strobila liberated 4 Ephyrae, one of which
was a 12-armed specimen,  This Strobila was somewhere on the
bottom of the tank and had eseaped nbservation. In March, 1502,
out of two batches of Ephyrac one had 11 arms and the others

were normial,

On December 28th, 1903, a Strohila liberated 4 Ephyrae ; cne
of these was 11-armed and the rest normal, On Mareh 23rd,
1904, a Strobila was observed to have all the Ephyrace with the

normal number of arms.

From these cleven Strobilac under observation it would appear
that the uppermost segment of a Strobila is usually abnormal,
only one having all the segments novtinal ; and in every one the

lower segments weve all normal,

THE REARING OF TH EPHYRAE UP TO THYE ADULT STAGE, 1803,

The Ephyrae were placed in 2 jar with plenty of clean sea-
water and various kinds of food. They commenced at once to
eat some very young Obelic, and in a few days ate other young
jellyfishes, such as Phiclidiuwn, and sometimes small copepods. T
two weeks several of them measured 5 mm. in diameter, and on
April 29th one was 9 mm. in diameter, its canals were develop-
ing, and three tentacles had grown hetween every tw.o arms. On
May 8th the largest Ephyra measurcd 121mm.and had five tentacles
in each space hetween the arms ; the mouth had become longer
and was divided into four lips. They continued healthy for a
few weeks, but their favourite food (small medusae) was scaree,
and they did not thrive on anything clse, though they would eat
copepods if nothing else was available. On June 6th the larger
Ephyrae were preserved in formaline, as it scemed hopeless to
try and keep them alive any longer, and only three small ones
were kept, one of which soon disappeaved.  J ellyfishes cont.i_nucd
very scarce in the Harbour during June, and the surviving
Aurelie had a hungry time until a shoal of Clione and Limacing
appeared on June 25th, It was fortunate that the pteropods
arrived just at this time, and the young Aurelic eagerly devoured
them and made rapid growth, On July 5th the largest dwrelia
measured 35 mm, (1§ inches) in diameter, on the 10th 45 mm.,
and on the 15th 60 mm. (22 inches). A hot spell of weather and
scarcity of food soon proved too much [or both, and they had to
be transferred to formaline on July 18th.
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THE BEARING OF TIE EPHyrRAE IN 1904,

Some of the Ephyrae liberated on March 24th, 1904, were
placed in fresh sea-water and given asupply of food, They com-
menced at once to eat young Ubelie, and one was seen to have
stowed away twenty-tive Obelia like rows of plates in the stomach
cavity and down the arms.  Food was rather scarce during April,
and the young Kphyrae did not grow much in consequence, but
in May, when food became move plentiful, they grew more
rapidly, The 12-armed one grew ¢uickly to 30 mm. in diameter,
and on Juue 8th it measured 50 mm.  In spite of bad weather
and conseyuent scarcity of food supplies, it veached,70 mm.
dinmeter on June 16th, and its greatest diameber, 85 mm. (33
inches) on July 4th.

Food again hecame seavce. and as the jellyfish was failing
rapidly, it was transterred to formaline on July 18tl.

The food supply is the only difficulty in rearing dwrelic, as it
is somnetimes impossible to get the food that they like. At first
they cat young Obeliw, Phialidinm, and small copepads, tish
cggs, obe, then small ctenophores, Plewrobrachic and Boling;
pteropods, both Limacing and Clione, and big Caelanus, which
are gcnemlly fairly common in May.

Above all, they like variety ; two or three days with only one
kind of food quite upset their digestion.

The temperature of the tank was kept as near as possible to
that of the sea.

Pelagia perla (Slabber).

PL I, Figs. 2, 8, and PL IL

On August 10th, 1903, a large shoal of Pelagia appeared in the
Harbowr nlong with a huge drift of Blue Salps (Zhalic mucro-
nata), on which they were feeding.

A large Pelagia was captured and ova obtained on August
29nd. T'hree days after the ova developed into ciliated Planulae.
ihe Planula (PL. I, fig. 1), has a dark spot at cither end and is clear
in the middle, and moves aliout vapidly. On August 27th the
shape of the Planulae began to change. The widest, or hindmost
end when swimming, became broader, and a, ring of small knobs
appeaved (fig. 2). A dome-shaped inner chamber, the stomach,
began to grow upwards trom this ring towards the top or fore-
most end of the Planulae. Next day the circle of knobs began
to divide into lobes, eight in number, with a sense organ on each
lobe or arm (fig. 3). These were the arms of the future Ephyra.
The inner chamber grew higher and the whole animal had

bccoine bell-shaped (tig. 4); it was still moving about by means
of cilia.
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On August 29th it had become quite the shape of an Ephyra,
the arms were unfolded and the mouth had appeared in the
centre of the hindmost end below the arms. The stomach had
almost reached the top of the umbrella, and the whole animal
was the shape of an Ephyra with a pointed top (fig. 5). It was
still only able to move by means of cilia. Two of the Ephyrae
had nine, and two had ten arms: the largest was only 1 mm. in
diameter. By Septewber 23rd the largest Ephyva (PL. I, fig. 2),
measured 3 mm. in diameter, it had 4 gastric filaments, a very
wide stomach eavity, but no tentacles.

Their food was young Obelic and other small jellyfishes, but
these were hard to find at this time of year, and, owing to the
scarcity of food, the Ephyrac only lived uuti) October 10th.

EXPLANATION OF PLATES 1. and IL

Prare 1.
Fig. 1. Aurelia aurita, oral view of Kphyra, x 23.
Fig. 2. Pelagia peria, oral view of Ephyra, three weeks old, x 25.
Fig. 3. »  lateral view of Ephyra, threc weeks old, x 25
Prate IL
Fip. 1. Pelagia perla, Planula, x 100,
Fig. 2. ,»  Dlanula, second day, x 100.
Fig. 3. ,»  Planula, third day, x 100,
Fig. 4. ,, ,,  Planula, third day, x 100.
Fig. 5. , lateral view of Ephyra, fourth day x 60.
Fig. 6 » " oral view of Ephyra, fourth day, % 80.
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Arvexmix, No. VIIT,

1.—Investigations into the food requirements of brown trout fry in

the hatching trough and in the artificial redd, by Dr. Warter
Herx, Royal Bavarian Bioclogical laboratery for Fisheries,
Munich, (Translation).

1L.—Report on the artificial propagation of Salmenidae during the
season of 1905-1906, by E. W. L. Hort.

111.—Statistical information relating to the Salmon Fisheries.

1v.—Substance of reports received from Clerks of Conservators relative
to Salmon Ifisheries.

1,—A CONTRIBUTION TO THI BIOT.OGY OIF TROUT
FRY,

INVESTIGATIONS INTO THE I'ooD REQUIREMENTS OF BROWN

Trour ¥Fry 1IN THE HaTcHING TROUGH AND IN THE

ARrTiTician REDD.L
BY
Dr. WarLter Hrix,

Royal Bavarian Biclogical Luboratory for Fisheries, Munich.

Prates 1 and 171,

Among practical fish-culturists occupied in rearing trout fry
soime uncertainty prevails regwdiug the period at }Vthh tfeed-
ing should be commenced, and very various opinions on the
subject are met with. )

The belief is widely held that the large yolk-sac earried by
the young fish contains food material capable, up to the
woment of its complete absorption, of supplying every element
requisite to development and health.2 The yolk-sac is looked

1 Prunslated from the *“ Allgemeine Fischerei-Zeitung,” Vol, XXX,
1906, Nos. 10 and 11, with the kind permission of the Author and of the
Editor, by C. GREEX, B.A.

2In lay circles it is commonly supposed that the yolk-sac lies em-
bedded in the intestine, or is surrounded by the latter, in such a way
as to prevent the passage of other bodies and so render the taking of
food impossible. This would be readily understood, if it were actually
the case that fry are wnable tu take food before the almost complete
absorption of the yolk, and it would consequently be not only unprofit-
able but useless to expend labour on supplying food.

T'he present opportunity must be taken to combat such u notion. I\“
all bony fishes—among “which irout arc included—the intestine is
developed as a compact thickened ridge on the inner germinal layer,
dorsal to the body-cavity. Later, u tubular lumen is formed through
the separation of the cells of this ridge and develops into the intestinal
canal. There consequently exists at no stage any direct connection
between yolk-sac and intestine or stomach, The assimilation of the yalk
from the yolk-sac occurs simply and solely through the operation of the
blood-vessels which enclose the mass of yolk in a close-meshed network
and convey the nutritive substances absorbed there to the parts where
they are made use of.

IMisheries, Ireland, Sci. Invest., 1905, TI{I. [Published, Jawuury,

1907).
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on as a reservoir of nourishment which renders unnecessary
any addition from without. The consequence of this assump-
tion 1s that the fry are left without food in the troughs or
watercourses till the yolk-sac disappears, and not tili then is
artificial feeding begun. Some authors go even further, and
would have the supplying of food postponed till some time, as
much as two or threc weeks, after the final disappearance of
the yolk-sac. Others, however, uphold an carlier commence-
ment of feeding, at 2 stage when vestiges of the yolk-sae can
still be plainly seen.? They regard it as a hoard of subsistence
sufficient only for a short time after hatching, to be gradually
supplanted by the fish’s independent capture of food.

In the literature of the subject there is no lack of researches
and experiments designed to determmine the most suitable
period for first supplying food to young salmonidae, but these
appear, for the most part, to have been undertaken from a
single point of view, so that the unavoidable sources of error
in one experiment werc not exposed by a differently organised
line of research.

Ta order to solve the problem of the proper time at which
to begin feeding trout fry, some investigations were under-
taken in the Royal Bavarian Biological ILaboratory for
Fisheries, the results of which are described below. 1 have to
thank the Director, Dr. Hofer, for suggesting this problem.
and also the Bavarian Fishery Society for generously placing
at my disposal, through the intervention of Dr. Hofer, the
material necessary for the investigations.

Answers were sought to the following gquestions :—
(1.) When are the digestive organs of the fry sufficiently

complete to render digestion possible?
(2.) When is the presence of the secretions necessary to

digestion capable of being demonstrated?
(3.) When does the young fish begin to seize food ?
(4.) What is to be learnt from the history of the fry-under

natural conditions?

ExXPERIMENT 1.

The brown trout fry selected for the experiment were
hatched on the Tth and 8th January, 1906, at the fish farm of
the Bavarian Fishery Society at Qtarnberg. and were sent on
the 9th January, 1906, to the Royal Bavarian Fisheries
Laboratory, divided there into two Jots of 500 each, and placed
in shaded tanks with a well-nerated water supnly. The tem-
perature of both fanks varied during the period of the experi-
ment hetween S71° and 9° C., and was, within these limits,

almost equal.

1Qltramare,—La résorption de la vésicule chez les Salmonides. 1.0
moment ou i} convient de les alimenter. Bull. Soc. Cent. @' Aqui.
culture et e Péche, Vol. 17, No. 11, 1905, and in ‘le Pécheur,”
Vol, 16, 1805, &e.
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At first the fry, on account of the bulky yolk-sac, lay upon
their sides, save for an occasional spasmodic dart in one direc-
tion or another, cspecially when exposed to light; this com-
plete helplessness, however, began to disappear on the 25th-
27th January (after about 19 days), and at first a few little
fish, In a few days all, began to hold themselves upright on
the bottom of the tank, with movements more rcgular and less
awkward than dwuring the first days after hatching. The up-
right position is aclieved with the help of the pectoral fins,
which at this period are sufficiently developed to be able to
support the body in that position. The young fish then rests
on the bottom of the tank on three points : the weight of the
budy is supported on the ventral surface of the yoll-sac, while
the pectoral fins act as props to steady it. The yolk-sac is by
this time reduced in girth by about one-third to two-fifths.

As soon as the fry had, in general, assumed the upright
position, one lot were fed, while the rest were left to them-
selves, without artificial food, for daily observation of discases,
losses, and so forth (28th Januvary, 1906).

At first small Daphnidac and Cyclopidae were supplied;
then, since living food-material was nos to be had in sufficient
grantity and was required for other purposes, spleen was sub-
stituted (6th IFebruary, 1906), and small erustaceans were only
given oceasionally, along with the spleen, according as the
supply allowed.

During the early stages, while the young fish lay for the
most part quictly on the bottom, the spleen for feeding was
prepared in the following way :—A small portion of spleen
was scraped off and wrapped 1 the corner of a finely-woven
cloth, so as to form a little bay, which was then dipped into a
glass vessel of water and carefully kneaded and squeezed out;
the food material contained in the spleen being thus obtained
in a state of exceedingly fine division. Searcely anything but
the blood-corpuscles of the spleen jis found in the water, which
quickly acquires & deep ved colonr. If any larger particles
escape throngh the meshes of the cloth, they sink to the
hottom ol the vessel, and, by carefully pouring out the fluid,

an be reserved for feeding somewhat older fish or fry.

Phe water, reddened witli blood-corpuscles from the spleen,
was then carefully added to the water in the tank.

As the young fish grew more independent (15th February,
1Q06), this somewhat troublesome proceeding was replaced by
simply dividing the spleen very finely and rubbing it between
the fingers.

The method of preparation with the cloth has, especially in
experimental work, the great advantage that vemnants of food
which may putrefy are almost altogether avoided. The uncon-
sumed fragments remain in snspension and are earried off in
the course of time through the overflow,!

10On the 7th and 8th Tebruary an unusual number of deaths oceurred
in both tanks (eight and ten respectively). and investipation disclosed
an infection with Chilodon, in all probability introduced with instro-
ments and mets whieh had been used elsewhers.
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Daily observations were made, in the first place, of the state
of nowishment and of feeding. In this connection more
weight was attached to physiological and anatomical examina-
tion of the fish itself than to external observation, which, as
1s well known, leads to contradictory results according to the
nature and temperament of the observer.

Whether little fish of the size of fry about twenty-five days
old snap at a minute Daphnid or not can be determined beyord
doubt at the cost merely of the necessary time; on the other
hand, whether their short, impulsive movements are insti-
gated by hunger, as some maintain, or, according to others,
simply by the desive for movement, is a question as yet un-
solved by scientific ohservation,

In order to preclude, as far as possible, any illusions in re-
gard to the condition of nourishment the intestine, or rather
the whole alimentary canal, of individual fish was examined
at short intervals. Preparations easily made under a lens with
two needles or o fine pair of scissors and o needle yield very
interesting and important information.!

"Che first point to be decided is at what period the alimentary
canal is generally in a condition to recerve food and to digest

it.

As a primary condition to this end 1t must be determined
that the intestine of the fish opens freely at its ends through
iouth and vent.  Moreover, the seeretions which prepare the
nutritive material for absorption by the blood must be present,
at least in part.

Preparations of quite young, newly-hatched trout fry show,
on close examination, that the anus and also the urethra, an
organ of very complex development, ave fully formed. By
simply injecting Prussian blue solution through mouth or
anus, it can be very easily demonstrated that, immediately

The infusoria had attached themselves on and under the gill-covers
of the fry, and the consequent irritation had produced a copious secre-
tion which, with the particles of spleen caught in it, formed a fertile
nidus for fungi. The young fish had, as was evident from the dis-
tended mouth, died of suffocation ; the fungus-hyphae, mixed with the
mucus of the gills, formed a glutinous obstruction whicl: rendered
normal respiration impossible. -

Examination of the surviving fish likewise revealed the commence-
ment of infection, and a general bath of 24 per cent. salt solution was
applied for half an hour, while the tanks were concurrently treated
with strong antiseptics (8th Febrnary, 1906).

The young fish stood the treatment quite well execept one which, in
consequence of advanced Chilodoniasis, died the next day, and further
losses through this infection were prevented.

1 The preparations are best made in a small glass dish, in 0'6 per
cent. aqueous salt solution, which does not coagulate the yolk as plain
water does. The young 5sh having been killed by an incision made
with a sharp knife in tho cranium, which produces immediate paralysis,
an opening is carefnlly made into the body-cavity, en the ventral sur-
face of the yOlk-Sﬂ.C. The yolk-sac cam then be easily rcmoved_geney_
ally without rupturing the membrane inclosing the yolk—and separated
from the intestine and from the somewlhat more closely adherent liver.
On further opening the body-cavity, the conditions about to be deseribed

here can be easily reviewed.
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alter hatching, the intestine is traversable by foreign bodies,
since the flud injected at one opening flows ireely through
and out at the other.

A few days after hatching, the intestine displays contents
of a bright greenish yellow colour, which by gentle pressure
can be expelled through the vent. Its colour identifies this
substance at once with bile secreted by the liver.

In removing the yolk-sac iromn the body-cavity there will
have been noticed, on the right side and towards the head, a
lobed organ clinging somewhat tightly to the yolk membrane.
At the root of this organ, the liver, there is found, about fifteen
days after hatching, a bladder coloured greenish yellow like
the contents of the intestine, and more or less distended : this
is the gall-bladder.

‘Though the colour of the contents of the intestine and the
presence of a gall-bladder leave no room to doubt the presence
of bile, by which the alkaline intestinal digestion is effected,
teused preparations of a series of lower intestines of quite
young trout fry with azolitbmin prove unguestionably the
alkaline reaction of the greenish yellow matter. In these
young fish, therefore, at least partial digestion must be
possible.

‘I'be acid secretion of the stomach necessary to normal diges-
tion cannot be demonstrated in trout fry at this stage with the
hielp of azolithmin, although the fine histological structure of
the mucous membrane of the stomach suggests that it may be
present, at least in its elements.

TFor our present purpose it is sufficient to have determinedl
that in newly-hatched fry there is no impediment to digestion,
even though the latter may be incomplete and fecble.

It, however, the fry during the first period after hatching
in no way utilize their powers of digestion, the cause is ap-
parently to be found in the smallness of their wants and i
the great helplessness brought about by the relatively enor-
mcus yolk-sac. They live on the food-supply provided in the
yoll with the aid of the cose-meshed network of blood-vessels
spread over the sac.

Returning to the fish themselves—it has alveady been men-
tioned that they were first fed with small crustacea on the
asth January; they were then abont twenty-one days old (at
81°—9° C.).

On the 30th January, 1906, a little fish—onc of eight ex-
amined—proved to have swallowed a daphnid. as the latter
was found inats lower intestine.  Although the digestive juices
had destroyed the shape of the erustacean, the limbs could be
recognised with certainty.

From the 30th January onwards, during the comparatively
short time in which crustaceans continued available. T found
their remains in threc cases in the contents of intestines ex-
amined. Frem the commencement of feeding with spleen
(6th February} in almost all the intestines examined it was
possible to determine the presence of blood-corpuscles derived
from the food. Tt must, of course. he noted that the period
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at which the individual fish begin to take food to any con-
siderable extent is spread over some days. Some appear to
begin feeding sooner than others. It can, nevertheless, be
safely asserted that all the Drown trout of the stock investi-
gated and under the methods of feeding employed had begun
to feed by the 7th February at the latest.

For the sake of completeness it should be mentioned here
that the examination of stomachs and intestines was carried
out about fifteen to twenty minutes after feeding each day.

At this stage, now that the fry not only are able to feed, but
also, as T assert, require to do so, an illustration will demon-
strate more precisely than description the condition of the fish
and the state of the yolk-sac. Plate I., fig. 1, has accordingly
been prepared from a photograph and is frue to life,

With the aid of this picture, and taking into consideration
the accumulated temperature, which will be different in
different cases, the period at which brown trout fry are capable
of feeding can be fairly accurately determined.

The photograph was taken on the 4th February. The fish
were 26-27 days old and 22-23 mm. (F-inch) long. The teni-
perature during the period of their development amointed to
about 26 x85=about 221 C. day-degrees.

Obviously it is not sufficient for the fish-culturist to have
proof of their ability to take food or of the fact that they do so
—the establishment of these points leads immediately to the
larger question of whether the fry derive benefit from Dbeing
fed at the earliest possible stage. On this, also, a matter of
great practical importance, the present invesfigation throws
some light, though not, of course, affording a final solution.

In the first place it is not easy to find a criterion by which
the superficial observer can determine whether the fry which
have been fed are healthier or thrive better than those which
have not. It is usual to speak of ‘‘ big-headed ’ fry, meaning
thereby lean, undeveloped or badly-developed fish.  If the
want of proportion is not conspicuous, and the profile of the
head passes without a sharp division into that of the body, the
fry are regarded as well nourished. Undoubtedly this distine-
tion is well founded: on the other hand, it must be acknow-
ledged that ** big-headedness ’’ can only be recognised as the
commencement of a progressive want of nourishment when the
young animals have for some time suffered an excess of loss
over gan in their physiological economy. If, moreover, the
relah.ve degeneration and mortality of the fed and unfed fry
remains almost equal, there is nothing for it but to wait and
see which section, that dependent for nourishment on the yolk-
sac alone, or that which receives food in addition, surpasses
the other in after life.

In 2 comparison, instituted on the 15th February, between
the two lots of fry used for investigation, an unprejudiced
observer, after viewing carefully the fish which were laid before
him in two dishes, was able 1o distinguish those which had
been fed from those which had not ; the unfed lot were leaner
and more slender, those which had been fed were stronger,
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nlore compact, and on an average perhaps somewhat larger.
The size of the yolk-sac appeared to be the same in both lots.
This observation permitted the conjecture that the difference
between the fish, comparatively small to ontward appearance,
would be more marked in the development of thehr individual
organs.

When the state of development of the organs of a few fish
from each section had been compared, it was at once seen that
the unfed fish were, in general, unmistakeably inferior. In
those which had been fed, the liver was further developed,
also the intestine, and in many cases there was even a band
of fat along the intestine, while in the unfed fish fatty tissues
were hardly to be tound.

An organ specially useful for comparison of the condition
andl state of development of young fry is the air-bladder.
1t is visible immediately after hatching as a shallow pouch on
the dorsal side of the oesophagus, and develops in the course
of the yolk-sac period to 1ts final formy. This pouch grows
slewly backwards between the intestine and the kidneys, form-
ing a tubular appendage to the oesophugus, and gradually, with
the appeavance of gas in its interior, widens to form the air-
hladder,

The first formation of gas in the air-bladder of fish which
hadl Deen fed could be determined after thirty-eight days.
From the forty-fifth day onwards all the specimens examined
had that organ more or less distended with gas. At the same
time in the unfed fish its development was remarkably less
advanced : its general appearance at this stage was that of an
cipty thick-walled sac, the length of which alone was suffi-
cient to distinguish it from the air-bladder of the fish which
had been fed. Naturally the development of the other organs
in the young fish of both sections showed differences similar to
the above. The air-bladder alone is specially considered
here, since its growth in length and, consequent on the secre-
tion of gas, in thickness, can easily be observed in carefully
made preparations, and its early or late development, as well
as its size ub any given time, affords an indication of the state
of nourishment of the fry.

In Pl. I1., figs. 1 and 2, which are taken from fish of the
same age, from the fed and unfed sections respectively, the
differences mentioned above are clearly shown. Both speci-
mens were taken without previous selection from among their
fellows, andl were dissected on the 23rd Fcebruary, being there-
fore forty-six days old (46xabout 8'5°=about 390 C. day-
degrees). Be'SldeS the especially striking diflerence in develop-
ment of the air-bladders, that of the intestines, livers. and gall-
bladders is also remarkable. In fig. 2 a line or band of fat is
visible along the intestine.l

Although the results of the experiments up to this point
appeared to lend support to the opinion favouring early feeding
of young salmonidae, it seemed of interest to keep the fry
undet observation for a further period.

11In fig. 1 the liver is swung back from its normal position helow the

}ntc;tine, to simplify the view of the organs. Tt lies normally as in
Tg. 2.
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After the 7th Maxch, the fish which had not as yet been fed,
and had grown very thin, were fed at first for live days with
spleen-washings, and then, on the 12th March, were united
with their contemporaries in one tank, where they were fed
daily with minced spleen.

The differences between the young fish reaved on the two
systems were so great that in mixing them in one receptacle
no question of confusion could arise.

The appetites of both lots were, from the moment of their
being united, equally good.

On the 16th dMarch a fresh iufection with Chilodon made its
appearance, and it was possible, this time without specially
designed examination, to observe that the fish which had not
been fed in their younger stages were, almost without excep-
tion, inlerior to their fellows 1 power of resistance as well us
in size; they died in greater numbers, while of those which
had becn fed only a few perished through the parasites and
their after-effects—an observation which was not made during
the previous attack of Chtlodon on the 7th and 8th Iebruary.
Baths of salt solution, though not with uniform effects, pre-
vented excessive losses.

Considerations of other experiments compelled the interrup-
ticn of the observations on the Sth April. ‘The little fish were
b this time fairly well developed, and some specimens—tuken
at random——of the two originally separate lots were photo-
graphed. The three upper fish in PL 1., fig. 2, belonged to
the unfed, the three lower to the fed section. The differences
arisitg from the different treatment arc sufficiently obvious
1ot to need further description.

To summarise the experiment:—Both Jots of fry were
hatched from one and the same batch of eggs on the 7th and
8th January, and on the 9th January werc transferred to the
Royal Bavarian Biological Station for the purpose of the ex-
periment : the material of the experiment was, on the
98th January, 1906, after the fish had assumed an upright
pogition in the water, divided into two equal sections, of which
onc (to which the upper specimens in Pl 1., fig. 2, belong)
was fed on the 7th March, 1.e., fifty-eight days after hatching,
with spleen-washings and regularly from the 12th March on-
wards with minced spleen, while the other (fo which the lower
three specimens in the fig. belong) were fed from the twenty-
first day onwards partly with small crustaceans (28th January
to about Gth February) and partly with spleen-washings and
minced spleen.

On the day when the last photograph was taken the fish re-
presented were ninety days old, those which had been kept
Jonger without feeding being 22-24 mm., the others 27-28 mm.
long (§-45 and 1% inch, approximately).

Before we proceed to draw any deductions of theoretical or
practical bearing from this investigation, mention must be
made of another research, designed to complete, in many re-
spects, the results of the first.
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ExperIMENT 11.

With the investigation above described of the time to begin
feeding young brown trcut fry was connected the question of
the behaviour of fry under natural conditions.

As is well known, the trout buries its eggs in a previously-
prepared bed,—and, indeed, these redds, which, on account
of the brightness und cleanuess of their pebbles, remain for
wonths more or less remarkable in the bed of the stream, have
often been excavated, and eggs have been found iu them.
Regarding the statc of development and condition in which
the fry leave the redd,—whether soou alter hatehing out, with
the yolk-sac partly absorbed or as fully formed lttle fish—
observations are apparently wanting, for reasons which will be
cvident.

Since it was obviously out of the question to seek out a Jarge
number of tront-redds in streams and to excavate them, other
weans were sought to cnable the behaviour of fry in the natural
state to be observed, at Jeast approximately.

It was to be expected that the alevins or fry would not
emerge from their hiding places among the stones and gravel
of a river-bed until they were conscious of the desire for food,
which they could not obtain among those surroundings. Ac-
cordingly, in order to imitate as far as possible the living con-
ditions of the natural redd in a stream, an aquavium supplied
with well-aerated water was partly filled with thoroughly-
washed gravel and 300 eggs were carcfully buried therein.?

The brown trout eggs used in the experiment were brought
on the 19th February from the hatchery at Starnberg, and half
of them were ont the same day buried in the artificial redd.
The other half were laid, as a control, in a hatching-trough.
The water-temyperature is the same as in Expeviment 1., 81°—
9° C. daily.

The cggs of the control-experiment hatched out, as was to
be expected, on the 1st-3rd March2 and developed well,
No specially remarkable losses occurred,

1The aquariem used in the experiment had about 50x30 cn.
(20 x 12 inches) superficial avea, and about 32 em. (125 inches) depth
of water. The gravel had an average depth of 25 em. (10 inches), so
that beneath the eggs, which were buried to a depth of 15-18 em., there
still lay a layer of gravel 7-10 em. deep. The eggs were spread ’over a
relatively small area of about 80-90 square centimetres (124.14 sq. ins.)
and the spot noted. The water-supply entered at one end of the
aquarium, under the gravel, close to the bottom ; the outlet was at the
opposite end, at the surface, so that there could be no doubt in regard
to good aeration and a plentiful distribution of water to the eggs and
fry. Notwithstanding that at least 10 em. of gravel (at the sides) was
interposed between the fry and the light, the aquarium was further
darkened.

2 The experiment being designed for the study of a yolk-sac period
passed under natural conditions, it was desired that the alevins should
remain no longer than conld be helped in the egg: accordingly, eggs
were asked for and sent from the hatchery which were fully incubated,
but yet so far eapable of being transported that no premature hatching
was to be feared as a consequence.
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As the artificial redd appeared on the 3rd April to be still as
lifeless as on the 19th February when the eggs were laid down,
while the fry of the control-section (31-33 days old) had alrcady
absorbed most of the yolk-sac, there arose a reasonable doubt
whether the experiment was going to lead to any result. It
therefore seemed advisable to carefuily remove the gravel and
to see whether, perchance, an attack of fungus or some un-
welcome parasites had frustrated the expected result of the
natural incubation.

The removal of the gravel was begun near the outlet at the
poinf furthest from the eggs. Scarcely, however, had a few
handfuls of gravel been lifted ont of the aquarinm. when a
young frout was seen through the glass under water,
startled from his hiding-place by the noise or the vibration
unavoidably caused, and swimming excitedly hither and
thither among the stones, apparcently in search of some more
agrecable retreat.

The removal of gravel was innncdiately abandoned, and

presently a second and third, and, after a time, a fourth young
trout weve observed swimming in the open water above the
gravel.
° Three specimens of these alevins were captured for com-
parison with those of the control-section. In order, however,
to avoid further interference with the course of the experiment,
they were replaced and soon disappeared in the crevices of the
gravel,

While the fry of the control-section, kept without food
equally with those of the artificial redd, had almost completely
absorbed the yolk and had, in consequence of the light to
which they were exposed, assumed a dark colour, the fry of the
redd had not only a paler colour but also a very considerable
remnant of the volk-sae. The latter were at least as large as
the fish of the control-section and gave an impression of greater
vigour and liveliness. If any of the fish conld at this period
be said to be thin, it was among thosge of the control-section.

On the two following days nothing further was o be seen
through the sides of the aquarium : the fry had, apparently,
retreated again into the depths of the gravel.

On the morning of the 7th April two young fish were found
swimming about gaily in the water above the gravel and
suapping at the little air-bubbles which rose slowly in a glisten-
ing stream above the water-inlef. A slight shock to the tank
caused them to retire hastily among the stones. They emerged
again, however, in a short time, and immediately resumed
their chase after the air-hubbles. After a few repetitions of
the shock, the reaction ceased, the fish appearing accustomed
to it. Through the glass it was possible to observe the ocea-
sional appearance of a young trout here and there even in the
deepest layers of the gravel. They could often be watched
lying for hours among the stoneg or partially in contact with
the glass. quite quiet and motionless save for the regnlar move-
ments of hreathing. Now and then one or ancther wonld
work its way along between the stones and the glass or dis-
appear into the nooks and crannies of the gravel.
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Two days later (9th April) there were four little fish swim-
ming about in the open, and the number of thosc visible
through the glass on all sides of the aquarium had considerably
increased. Hitherto, no food in any form whatever had been
supplied to them, and the washed gravel was apparently, so
far as food for the fry or animal life was concerned, absolutely
steritle.  On the 10th April, accordingly, Daphnidae were n-
troduced into the aquarium, and the free-swimming fry aban-
doned almost forthwith their interest in the air-bubbles and
attacked the minute crustaceans with great avidity. Tmine-
dintely after the introduction of the food-organisms it could
be frequently abserved—indeed, [ bave had the opportunity as
many as twelve to fifteen times in a few minutes—that the
little fish were able to seize the crustaccans with great pre-
cision and without hesitation.t

On the following day six or seven little fish had emerged,
and a large number lay, as could he scen through the side of
the tank, beneath the uppermost layers of gravel.  They
seemed to have slowly worked their way through the gravel,
in search of open water. In some cases they had travelled
under the gravel nearly as much as 30 em. (12 in.) in a straight
line from the place where the eggs had been buried, and would
perhaps have wandered still further obliquely upwards had not
the sides of the aquarinm altered their course.

From the 10th April onwards, the control-section was also
fed daily—Ifrom the 12th April with spleen.

On the 17th April the cxperiment had to be interrupted.
The redd was carvefully unbuilt and the gravel removed. An
enumeration of the young fish gave 291 quite strong, healthy
fry, one deformed (spirally curved), but lively, individual and
six dead eggs heavily attacked by fungus. in the depths of the
artificial redd. T\x-'g eggs, the oflspring of which could not be
found, may be considered a small cxperimental loss in view of
the quantity of pebbles and stones of greater weight which was
handled in building and taking down the redd. The total loss
of fry, therefore. during the fifty-scven days of the experiment
(which, judged by the control-experiment, may be taken to
represent about twelve days before and forty-five days after
hatching), reckoning the deformed one as lost, amounted to
3 per cent,

In Plate II., fig. 3. which has been prepared from a photo-
graph, there are t‘hre.e fish taken from the control-section and
four from the artificial vedd. The photograph was taken on
the 10th April. when all the fish were fifty days old. The
upper fish, from the control-experiment, averaged 24 wmm. (]3

1 An '‘education ™ of the young fish, in the sense of some authors,
up to the rapidity and irregularity of the crustaceans' movements, was,
therefore, unnecessary. The moment that their prey appeared for the
first time before their eyes, the fish knew what was to be done with it,
and they were sufficiently endowed with agility and power of judging
distance to enter or the chase nimbly and successfully. It admitted]y

remains in t[nul_:t whether they would have reacted =o readily to a
supply of artificial food. )
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inch), the lower, from the gravel, 256 mm. (I in.) in length.!
The remarkable diflerences in development of the fish are
illustrated in the figure.

At first sight, the results of this experiment with the arti-
ficial redd, viz., the late appearance of the fry in the water
and their advanced growth in comparison with the hatching-
trough fish, will appear strange. They become, however,
quite comprehensible when we examine more closely the con-
ditions under which the two sections were reared.

In the hatching-trough, in which we are accustomed fo see
the fry hatch out and develop, an attempt is made to approxi-
mate to the natural conditions of the river-bed. The richly-
oxygenated water 1s delivered to the cggs or alevins in sufficient,
quantity, and the covers of the troughs prevent light from
erfering and exercising a contintual stimulus on the fish. It
Is obvious that both eggs and fry should be handled as spar-
ingly as possible, but for many practical and in part quite
necessary reasons this can only be effected up o a certain
point. Apart altogether from the questions of transport and
of counting and picking over the eggs and fry, the inspection
and care thereof causes disturbance. Iven lifting the cover of
a trough, as anyone knows who has ever looked into a trough
stocked with fry, gives rise to a panic among the little animals.
This is due partly to the shock given to the trongh in lLfting
the cover, partly, and perhaps morc particularly, to the sudden
admission of light.

It is known that daylight alone has an accelerating eflect,
though an artificial and thercfore quite unsuitable one, on the

development of the embryo in the egg; the fish-culturist, when

the incubation of the eggs is far advanced and he requires fry
as soon as possible, opens the trough and exposes the eggs to
daylight in order to hasten the process of hatching. \V}lether
the proceeding is advisable may for the present remain un-
decided ; it suffices to prove that fry on the point of hatching
are irritated by light even in the egg and react readily to the
comparatively wealk illnmination possible in most hatcheries.

Later on, the fry swim about 1n the trough, and with con-
tinual exertion crowd together, many layers deep. in the darker
corrers, being frequently, even daily. disturbed by vibrations
and light. All these disturbances, however justifiable and
necessary, arec nevertheless, it must be remembered, derange-
ments of the life of the organism, at the expense of its strength
and endurance, indirectly at the expense of its nutrition and
srowth.

In the artificial vedd, on the other hand, and to a still greater
extent in the natural one, these causes of disturbance are, of
course, absent, and the embryo has the opportunity of deve-
loping in perfect quiet, unaffected by varying light stimuli or
vibrations. The fry have no need to expend muscular energy
in frantic rushes to the cover of dark corners, they are not
irritated by sudden exposure to light, and any serious attempts

1 Average of twelve of each kind.
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at swnnmmning are restrained by the circumstances of their
environment. They lie restful and quiet among the stones,
ulilising the fond-material provided in the yolk-sac to build up
their constitutions naturally, until the day breaks on which
they feel their strength sufficient to make their way, slowly
and by easy stages, out of their hiding place in orvder to begin
their predatory existence. The little fish brings with it into
the open water a reserve of nourishment in the yolk-sac which
lasts until it has fonnd a place of abode where the stream can
be exclusively depended upon to supply sufficient food for
further progress.

These investigations reveal the reasons why the fry in the
hatehing-trough absorb the nutritive contents of the yolk-sac
more vapidly without more rapid growth, and why they must
be placed within reach of artificial food. in order not to be
retarded in their development, sooner than those of the same
age in the artificial redd.

The young fry, in fact even the eggs, nnder artificial condi-
tions in the hatching {rough are exposed to a most various
serics of influences and disturbances which increase the fish's
consumption of nutritive substance withount any advantage to
its development or strength. In the artificial redd, and still
more in the natural state, the fish has the opportunity of
utilising fully the food material with which if is supplied
in the yolk-sac, with the least possible waste.

The attempt to find a practical application of the two experi-
ments described above. in view of the demonstration that there
is no anatomical or physiologieal reason why the newly-hatched
fry should not take food, and that they did so on the 22nd-23rd
day. leads to the following conclnsions :—

(1) Feeding shonkl be begun carly.  The moment when
food is required by the fry is in most cases near to or coincident
with the period when they cease to lie on their sides and begin
to hold themselves npright. Too early feeding. especially with
non-living food, leads to putrefaction of the unconsumed rem-
nants. Tt is therefore best to begin with the smallest possible
rations, in_order that none may be left uneaten. The use of
gpleen-washings proved successfnl in the experiments, as it
left almost no remnants. and what there were could easily be
washed away by a timely inerease in the water-supply.

(2.) The first experiment also shows that early feeding
advantageously influences the development of the alevins (cf.
P1. 1., fig. 2), and that the fry ave likely to thrive better to an
extent which will compensate for the labour and trouble
involved. )

The second experiment should impress on the fisheulturist
the necessity of taking care that, along with the most sparing
and careful handling of both eggs and fry, '

(3.} the fry are kept as peaceful and quiet as possible, and
that

(4.) strong and sudden illumination or disturbance. which
are a continual drain on the muscular energy of the fry, are
reduced to the minimum counsistent with proper attention.
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The less the alevins are disturbed or annoyed by exposure
to light, the more fully they will profit by their yolk-material.
While in nature the yolk-sac suffices for the development of
the alevin into the little fish, and even after that is at hand
to supplement its food, in artificial culture of the trout it is
advisable that we should make up for the unavoidable distur-
bances incident thercto, at lcast in part, by assisting the fry
as early as possible with suitable food.

The fact that fryv in the hatching-trough. as was shown, take
food after 21-22 days, while those in the redd only proceed
slowly to seek it after more than double that time, shows
how much artificial influences have deranged the normal course
of life of the developing fish. Tt is for us to remedy the eflects
of this interference, to minimise its causes, and where obstacles
to that end exist to remove them.

EXPLANATION OF PLATES I. AND IL

. Prare 1.
¥Fic. 1. Brown Trout fry ready to feed, 26-27 days after hatching
{at 8'1°-9° C. water-temperature). x &

Fig. 2. Brown Trout fry 90 duys after hatzhing. T'he three upper
fish were fed from the 58th day onwards, the three lower
from the 21st cluy. < 2,

Prare II.

Fic. 1. Alimentary cunal of an unfed brown trout, 46 days after
The liver, with the gall bladder, is turned back

hatching.

above, x 7.
Fia. 2. Alimentary canal of a brown trout, 46 days after hatching

fed from about the 21st day, « 3.

Fic. 3. Unfed brown trout fry about 50 days after hatching. The
three upper were taken from the hatching trough, the lower

from the a~+ificial redd, x 3.

[PraTzs 1. awp II,
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IL—REPORT ON THE ARTIFICIAL PROPAGATION
OF SALMONIDALE DURING THE SEASON OF
1905-1906.

BY

E. W, L. HovLt.

I estimate the hatchery output for this season at 6,827,750
salmon and 382,000 white trout fry. For brown trout we
{i:la%vela record of 381,000 {ry, but this is probably short of the
otal.

The output of salmon [ry exceeds the highest in any previous
scason (1902-1903) by about a million, and is, as usual, largely
due to the Lismore and Blackcastle hatcheries.

It may be of interest to recapitulate the annual outputs of
salmon fry since 1890, so far as it is possible to ascertain the
actual figures previous to 1900. For these earlier years we
have only returns furnished by proprietors or managers of the
number of ova estimated to have been laid down at their
hatcheries, and in some cases it is certain that the method of
estimate was productive of very considerable exaggeration,
while the only factor which it has been possible to apply 1s a
deduction for ordinary mortality to reduce ova to fry.

The returns fov the later years may be taken as substantially
accurate, as in the case of all hatcheries of considerable size
the numbers have ecither been calculated on inspection, or
means have been found to check the estimates furnished. Any
errors in the way of exaggeration are confined to returns so
small as not to affect the totals appreciably, and are probably
counteracted by moderation in caleulating the larger numbers.
The system of assisting hatching operations by subsidy and by
contribution towards the evection or improvement of hatcheries
dates from the season of 1900-1901, and the figures below indi-
cate that it has been successful in increasing the output.

Ourrur oF SacmoN Fry w Ireranp, 1890 1o 1906.

Year., Number. Year. Number,

1800-1841, veu 605,400 1808-1809, e vey 1,117,860
1591-18%2, ¥ 1,032,000 1899-1000, ... | 2200400
1892-1893, 1,264,000 1000-1901. e - 2,415,400

| 1893-1894, 1,312,200 1901-1902, ... .| 3333300
1894-1805, e 2,224,000 1902-1903, - o 5,739,007
1805-1806. 2,170,550 1003-1904, oo o 4,093,600
1896-1897, 2,851,600 1504-1905, 4,647,500
1807-18908, ves o 2,148,400 1505-1906, aer s 6,827,750
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OcTpuT oF SaLmoN AND Treur
All Salmon.
HATCHERY. River System.
1904-5. 1905-6.
|
Lough Dan, Ovocs, po - — I —_
Newtownharry, Slaney, - - = 95,000 ‘
Inistioge, Nore, - 70,000* 137,000%
Cahir, Sulr, 31,000 140,000 ‘
Lismore, " Biackwater, 1,387,000 2.033,000°
Rockmills, , Blacksater, - 244.000°
§t. Ann's, .. .I Lee, — =
Inishanoon, I Bandon, — ; - |
Skibberoen, ilen, - ] 35,000 ‘
Glenhazel, ... v Kerry Blackwaier, ... 25,000 —
Caragh Lake, - Caragh, o - — H
Killorglin, ... Launce, . 140,000~ 150,000° u
Killaroey, .- . w | laune, 58,0004 £65,000° |
Muekross, .. v Laune, 68,0004 50,000 “
Ballinrnddery, Casben, - 35,000
Adare, Mrigue, 5 77,600 120000
Castlerea, .. . | Shannon, _— -
Kilronan, .. Shannon, A - —_
Lough Sheclin, . | Shannon, - — - |
Costello, AN - Costello, - — -
Sereebes, ol . Screcbe, o 265,500 | 292,000~
Inver, Gelway Javer, vr | 15,000 15,000
Kylemore. ... x + | Daxros, . % 130,000 =
Ballysodare, " Unshin, : 30,000 65,000
Bundrowes, Drowes, - I 400 65,000 (1)
Bolleek, .., Eree, 124,000* 336,000°
Glenties, ., hoo Owenea, @ 173,000 38500
Dunglow, .. . Dunglow, = — -
Newlownstowert. Foyle, 240,000° 692,00*
Kilrea, . | Bann, o 168,000 560,000
Lough Neagh, Baoo, ' " - - ‘
Blackeastle, Boyne, oo 1,345,000 1,660,250* ‘
TOTALS, .. ’ -~ 4,647,500 6,827,760 ‘
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IN IRELAND,

19

1904-3 axp 1305-0.

Foreign Saulmon. ‘ White Tront, i Brown Trout. |
- Remarks.
1901-5. 1905 6. ‘ 1901-5, ‘ 1505-G. ‘ 100¢-5. 1905-0, ’
|
- - .- - 12,000 G,000¢a) (a) me Howictoun,
-:o 6000 from Kil-
- _ - - —_ 5C00 M) (h) Lochlevens.
- — — — 5000 4,000 l
- — - —  75000¢r 150,000 (@, @ Includmg-a 000 und
000 Lochlevens.
US,000(ed) — — - (d) From Weser.
_ i = ot _ —
5 - — - 10,000 —
— 80,000(<2), — — — —_ i (i) From Woser.
—_ - — - — 12,000
— 33,000{d)| —_ - — — () From Weser.
- — 4 - - 137,050 100,000 (¢)| (&) 30,000 Itchen, 50,000
hleven ¢ross.
- — - 1,500 —_ Yeunrlingz from Imi-
shanoon.
— - - n 9500 £.000
— -- — -- -— 10,000(£), { /) From Iniskannon.
- - 320,000 | 310,000 - -
- | 85.000" } 05,000 | -— -
- — 135000 | 17,000 - -
30,000 40,0001 ) - - - —_ (d) from Weser.
— — - - — -— {¢) 6,000 1rom Suotland.
' - — ! - - - —
‘ — - 60,000 | 60000 | = = \
I T o B .
1 — - - - 75,000 18,000
Iy == - - - = 10,000
‘ 30,000 ‘ 190,000 l 580,000 | 582,000 | 318,080 } 381,000
|

of thio Departrent.
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Of even more importance, perhaps, is the increased attention
that has been paid to the proper planting of the fry. TFurther
care in this respect is still desirable, for the importance of
getting the alevins into suitable waters as soon as they require
food is not so well recognised as it should he. The fry, it
seems, can feed from the time they cease to lic on their sides,
and they certainly require food as soon as they leave the
hottom of the hatching apparatus and begin swimming about,
though this happens some considerable time before the yolk is
fully absorbed. There is, of course, risk in transporting the
fry to distant streams while the yolk is still large ; but any
time after the fourth week from hatching they appear to be fit
t3 travel, and every one of them ought to be out hefore the
completion of the sixth week.

Where there are good fry grounds, reasonably free from
trout and other enemies, quite near to the hatchery, there
would seem to be no risk in stocking them with fry of less
than four weeks, and where Hoating redds are used in the
streams intended to be stocked the possibility of damage n
transport does not, of course, arise.

Any efficient feeding of fry in hatching boxes or floating
redds is hardly practicable where large numbers are dealt with,
as it is an operation requiring the skill and care of a larger
stafl than can uvsually be employed.

The scason of 1905-1906 was very much like the last in its
relation to natural and artificial propagation. The rivers
generully were low, and the smaller tributarics accordingly
not accessible to breeding fish. The eflects of such water con-
ditions were discussed at somne length in iny Jast report.

A small hatching station has been established at Ballin-
ruddery, on the Feale, and the Department is indebied to Mr.
Finch-Hatton for kindly undertaking the duties of manage-
ment. It was stocked with salmon ova from the Weser.

At Tough Sheelin the local association started trout-hatching
operations on a modest scale with 10,000 ova derived from the
Munster trout farm at Innishannon. The object was the intro-
duction of fresh blood, and as the association at the same
time took means, by policing the tributaries, to safegnard the
interests of the native stock, it may be hoped that the fishery
will Improve.

The Department have commenced salmon-hatching opera-
tions, under the immediate control of their officers, at Rock-
mills, on the Funshion, a tributary of the Corlk Blackwater.
At this place there is a weir under which it is not difficult to
take fish, and in effect if the conservators’ bailifls prevented
poaching at this point the only result was to let the objects of
their care pass into streams of the Galtee ranges where their
protection is impossible, and where, as would seem from the
paucity of either smolts or returning slats, they came to a bad
end,

The object of the hatchery is to obtain some return in_fry
from these fish which would otherwise go to waste, and to
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utilise the fry in part for the stocking of the Funshion head-
waters, and 1n part for streams in other districts, as may seem
to be desirable. The slats, after stripping, are impounded
until a flood assures their safe descent to the main river.

The bhatching apparatus consists cntively of floating redds
moored in the head-race of the Rockmills mill, which is not
working al present. Theredds are accessible by means of planks
laid on cross-beams. It appears from our experience of the
first season’s working that ova laid down in floating redds give
much the same result as if laid in hatcbing boxes, provided
that the redds receive the same attention as the boxes. Natur-
ally, the care of a box raised on trestles to a convenient height
in a covered building entails less discomforf than that of o
redd, to recach which the attendant has to kneel on a plank a
few inches above water level, without any sort of protection
from the weather; but as between the redd system and the
Kerry system of boxes iaid on the ground in the open, there
is not a great deal of difference in the matter of comfort.

We did not sccure many ova at Rockmills, partly because
the season was altogether exceptional in the practical absence
of floods in the Funshion, and partly because the holding
ponds were not finished in time, and failed to hold some of the
fish taken at the weir. We had supposed that a grating of
rods set two inches apart would hold any spawning salmon.
but o fish of at least 7 lbs. was seen to pass without much effort
through such a grating, and for next season’s work all grating
apertures have been reduced to one inch.  Apart from the
nuisance of losing fish which we had been at some pains to cap-
ture, the inadequacy of the gratings was probably the cause of
a rather heavy wortality of slats from ** fungus,” to the attack
of which they had been rendered liable by scratches contracted
in trying to squeeze through bars not sufficiently close to pre-
clude all hope of such enterprise.

We also gained some exact knowledge of the number of ova
which can safely be placed in a floating redd, if the fry are
to be left there until they are old enough to be set free. In a
hatehing box, with an ample supply of water controlled by a
tap, some degree of over-crowding is remediable by turning on
the tap, so long as the flow be not sufficient to upset the ova
out of the trays or to carry the fry down against the outlet
sereen. In a redd, however, the flow must not be strong
enough to agitate the apparatus or the ova will be spiiled out of
the trays and smothered in the silt which inevitably accumu-
lates at the bottom of the apparatus; and though some degree
of agitation would probably do no harm to alevins, there will
almost always be in the same redd-pond some redds which
contain ova, so that the flow allowed to all must be oaly that
which suits the requirements of the apparatus which contains
the stock most liable to injury by disturbance.

Tt follows that the flow through a redd-pond must be very
gentle, and the weakness of current greatly facilitates the
choking of the perforations of the zinc ends and sides of the
redd by silt as well as by the growth of algoid matter. Given
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such obstruction, the constant removal of which is not easy to
secure by supervision of the operations of the attendant, and
given, as 1n the case of the latter part of the past hatching
season, sharp frost by night and intense sunshine by day, it is
obvious that the water in the redds may become subject to
rather violent changes of temperature, which salmon fry are
not, by the circumstances of their evolution, too well fitted to
endure. In the Rockmills redd-pond the surface flow was,
but is no longer, interrupted by the cross-beams bearing the
platform planks, with the vesult that the surface of each divi-
sion of the pond was practically dead water in calm weather.
The redds which contained the ova taken at Rockmills were
lightly stocked, and, as stripping took place early, the fry were
disposed of without any serious loss before Kaster, a season
which was characterised by the alternation of frosty nights
and sunny days already mentioned. During this fime the
pond was occupied by redds containing the latest products of
the Lismore hatchery, and the mortality was certainly exces-
sive. In initio this seems to have been due to overcrowding
of the trays and to some neglect in clearing out dead ova, a
difficult operation when several layers are present; and
although the weather, and circomstances of the pond, were
undoubtedly most unfavourable, I believe that the effects
would have been much less serious if the redds had contained
a more easily manageable stock. My conclusion is that the
utmost care should be taken to prevent the choking of the
perforated zinc of the redds and to securc an even flow through
all parts of the redd-pond, and that the trays should not be
stocked with more than a single and not too close layer of ova.
The removal every day of all dead ova or fry is, of course,
indispensable, and if sediment has accumulated at the bottom
of the redd, it should be cleared out shortly before the ova are
due to hatch. After the fry are hatched and turned out of the
trays their movemnents appear to be sufficient to prevent silt-
mg.
Experience has shown that the open-work form of lid used
in the original Sandfort pattern of redd illustrated in the
treatise on hatchery apparvatus (Rep. Fisheries, Ireland, 1901,
Pt I1., App., No. XIV.) is better replaced by solid lids wot
permeable to the sun’s action. This and other modifications
of apparatus will be dealt with in a new edition of the treatise,
which Mr. C. Green has in hand.

The little hatchery at Skibbereen, idle during two seasons
for reasons which do not here concern us, has been removed
to a new site, and was stocked, as in former years, with ova
from Germany. Mr. O’Shea appears to have devoted great
attention to their care and to the distribution of the fry.

Owing to the scarcity of late-run fish great difficulty was
experienced in stocking the hatcherics of the Laune system,
and as German ova were exceptionally cheap, the Department
purchased 80,000, which were committed to Mr. Power’s care,
and hatched with very little loss.
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. S0 far the Department has had little opportunity of assisting
in the artificial propagation of white trout, as these are chiefly
cultivated in hatcheries which the proprietors have preferred
to conduct at their proper charges. In fact the only public
contribution has been that involved in the enlargement of the
Screebe hatchery, from which Mr. St. George annually turns
out a large number of white trout as well as salmon fry, though
the subsidy is limited to the latter.

Having regard to the habits of white trout, in so far as they
are known, and to the circumstances of the white trout
fisheries, it is in general difficult to prove such a public interest
in the capture of this fish as would justify the expenditure of
public money on their propagation. More or fewer of them
are, no doubt, taken in the sea, accidentally and perhaps other-
wise by nets not licensed ad hoe, but it is hardly possible to
recognise in these captures the exercise of a public right of
fishery. There are, however, cases in which valuable, or
valued, rights of white trout angling are exercised by the
public without hindrance or imposition of payment by the
riparian proprietors, and in such cases the Department s not
precluded from contributing to the up-keep of the stock. Such
conditions ave presented by the fishery of Lough Currane at
Waterville, and negotiations are in progress for the establish-
ment at Waterville of a salmon and white trout hatchery
designed for an annual output of 500,000 salmon and 400,000
white trout fry.

The works in connection with the Aasleagh salmon hatchery,
on the Erriff, in Co. Mayo, are in a forward state, and should
permit of the commencement of operations next season.

Unexpected difficulties have been met with in the case of the
proposed hatchery at Carlow, and it is doubtful whether a
solution will be found in time to admit of a start next winter.

Negotiations are in progress in respect to the establishment
or improvement of hatcheries at several other places, but are
not so far advanced as to justify their discussion in this report.

The amount expended by the Department during the past
year on constructional or capital purposes was about £125.
while the subsidies, with some minor contributions for annual
purposes, amounted to about £550. The total amounts spent
during the six years of the Department’s existence are—for
capital purposes about £1.230, and for annual purposes about
£1,815.
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1iL.— STATISTICAL INFORMATION RETATING TO
THE SALMON FISHERIES.

By the courtesy of the gentlemen whose names appear
below, it is possible to give the following Returns in continua-
tion of those which appeared in our Reports for 1900-1904, and
in the Report of the Irish Inland Fisheries Commission (Ap-
pendix, Part IT, xxiil.):—

PERCENTAGES OF 'TAKE ABOVE AND BELOW AN AVERAGE FOR
TWENTY-FIVE YEARS ENDING 1899 :—

ccemban T ) Mr. R. FoLEy.

Blackwater, Lismore, ' M. J. GODEREY.
1904. - : 50 per cent. below.
1905, . - - an . =

Mr. Godfrey reports that in 1905 the salmon were 55 per
ceni., and the grilse 72 per cent., below the average of nine
years ending 1899. The killing hatch in Lismore weir was
11\585 open during February, March, and April of 1904 and

(55

Blackwater, Co. Kerry. Mr. R. M'CLURE.

1904, . , 82'8 per cent. below,
1905, . . 84'7 o "

Waterville, Co, Kerry. Mr. W. J. DELap,
1904, X - 41°6 per cent. below,
]905, * o - 51.3 " "

Laune, below Killorglin Bridge. ~ Mr. R. Powrr.
1904, , _ ; 47 per cent. below the aver-

age of the twenty-four
years ending 1898.
1905, : C : 57 per cent, below ditto.

~ Mr. Power notes that the decrease was almost altogether
in peal, the catch in July not being one-tenth of normal, The
fishing was as bad in the sea as in the estuary, and no local
Cause wag apparent.
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Lax Weir (including weir and
nets), Shannon, Mr. J. A, Prace,
1904, - 57 per cenf. Dbelow the aver-

age of the twenty-three
years ending 1899.

1905, ‘ . 2% per cent. below ditto.
Bann Nets. Aflr, T, M‘DERMOTT.
1904, ; 8'5 per ccnt. below.
.:g[}:‘, 9-7 .y 3
Foyle Nets. My, T. M‘DERMOTT.

1904, . . . 6°5 per cent. below,
1905, ; : . 515 "
FErne Nets. Mr. T. M'DERMOTT.
1904, . 65 per cent, helow.

1905, 34 - r

Frne Angling. Mr. I'. M'DERMOTT.
1904, 32 per cent. helow.
1905, L

Moy Tidal. Mr. J. GaRVEY.
1904, 45 per cent, below.
1905, . ; 40

" "

My, Garvey notes that the run of spring fish and first run
of grilse indicated fair prospects for the season, but about the
middle of Jupe the fishing fell off completely. The drought
was very severe from end of May to close of season, and the
Moy and its tributaries were so low that fish would not come
forward, and even when they came into the estuary they as
suddenly fell out to sea again. Remark is also made of the
increase of drift nets on the Donegal and Sligo coasts.

OTHER RETURNS.

Blackwater.—Dromana Fishery, Mr., VILLIERS STUART.
— Salmon. ‘ Peal, Total. |
1904, “e ve 426 386 812
1905, ‘o > 270 441 711
|
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Messrs. JoHN ENRIGHET & Sox.

Castleconnell Angling.

Salmon. Peal. |
| < —_— 'lgytnl for 'l'pl,nl for o
1st Feb. | 1st June | 1at Feb. | 1st Jupe | SUA80n, - heason, otal.
i to K| to to | 1o Salmon. Peal,
31st .\Iny.i 318t Oct, | 313t May. Slst Oct,
!
Worldsend | 1904 23 | 5 —_ o | 28 3 30
unt.
Erinagh. {1903 17| 9 — 9 ’ 10 ) 23
51904 28 3 — 24 29 34 63
Newgarden, ‘
{1905 ’ 26 3 - o1 | 2p 6l 90
Summerhill j 1904 R¥g 12 —_ 13 49 13 G2
an
Castle. {1005 40 g = 13 47 13 60
f1004 i0 —_— 3 14 3 17
Woodlands,
{1005 2 2 — 2 an o =
i 1904 ‘ 5% 11 —— 30 a5 30 95
Doanass,
{1905 3 3 — 18 40 18 58
! 1904 3l 2 —_— i7 33 17 50
Herwltage,
{1005 ag 1 — 30 30 30 60
(1904 8 — — . 8 L 8
Landscape,
L1905 9 — - - - = ge
$1905 =0 4 — 20 an 20 ']
Prospect, |
tioos | 26 7 — 32 31 30 65

* To 31at May only.

Messrs Enright remark :—** The waters were not fully
fished, and there was very little fishing done in the autumn.’”

Suir.— Cahir Park and Neddin’s

Water. Mr. W, RocHFORT.
Cahir Park— 1904, 48 salmon, weighing 606  Ibs,
1905, 49 ) vy GGG;- -
Neddin’s Water—1904, 46 ' 730 ,,
1905, 24 14 384 ,,
Waterville Salmon Tishery. Mr. W, J. DEeLaP.
| Jau. Jan. Feb-
— ist to | 16th to | ruary. | March. | April. May. June, July. Total.
15th. | 31st,
b _Iﬁ " =
1004, 65 30 67 40 | A a9 08 31 367
1805, s 23 26 23 41 22 14 12 18 287 |
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RETURN OF IRISH SALMON FROM BILLINGSGATE.

January
February
March

- April,

May,

. June, .

July, o
August,

September,
October, ..
November,

December,

Mr, J. WReExcH TowsE.

Number of Boxes Avcrage Number of Boxes
Irish gglmnn. per clll‘:.t all s:u‘?ces.‘
1004, 1005, 1904. 1903, 1904, 1005,
E s d. 5. d.
4 \l 37 PR} 19 112 82
ans 432 2 5 21 91E 008
431 53 2 3 S b 1,527 1,451
1 787 2 13 w3 2,145 Lo11
964 I 10 1 64 3,267 3,685
1,016 2,267 .1 5% 104 5,768 6,803
1,941 L 800 b 24 1 23 £,610 7,152
232 BT 1 sl 104 3,317 2,745
3 — a0 - 427 567
- = - - i1 43
- 1 = = 2% 50
= : — - e 6
0,528 | 5979 — — 26,964 | 25,807

* Including Lnglish, Scotch, lIrish. Dutch, Norwegian, French, Danigh, and (anadian.
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iv. —_SUBSTANCE OF REPORTS RECEIVED FROM CLERKS

DISTRICT.

Dublin, ..
Wexford, ..
Whaterford,
Lismore, ..
Cork,

Cork {Bandon),
Skibbercen,
Bantry,
Keomare, ..
Watervllle,
Eiflarney,
Limerick,
Galway, ..
Connemara,
Ballinakil,
Bangor, ..
Ballina, ..
Sligo, .e
Ballyshannon,
Letterkenny,
Londonderry,
Coleralne, ..
Ballycastle,
Dundalk, ,,

Drogheds,, .

What is the general atate of tho Salmon Fisheries in this Dislrict ?
Are they as a rule improving or declining ?

1604,

Fair ; about thc same as last year,

Impraving,

Fairly satisfactory ; improving,

Good ; improving, ..

Fairly good ; slight improvement,

Fair ; showing tendency fo improve, ..

Yery poor; great falling off from lasl
yrar.

Bad ; decllning,

Very bad; rieeclining,

Fairly good ; improving.

Poor; nol improving,

Uoeatisfactory, cspecially for peal— worsc

than the average of preceding years.

Not 8o good as last year cither as to gup-
ply or capturc.

TFair ; improving,

Yery bad; declining,

I Very bad; declining,

Yery bad, . ' .

TFairly good ; inclined to improve,
Not 50 good in the cstuaries ; sea fishing
better,

Prospect very fair ; no remarkable change, |

Fair; about, average, Ve
Improving, . ““
Improvement, .

Fair ; not 8o good for angling, but betéer
for netting.

Fair ; improving,

v ,e .o

1005,

Nv improvement,

Deelining, ..

Satisfactory,

Improving, o X ..

Fairly good. About the same as Jast year,

Fair. Improving,
Declining, .. P=
Bad. DPeclining .. . ‘e

Very bad ; declining, .. 0
Only fair ; if anything, declining,

Poor ; net. improving, .

On the whole not up to aversge,

Not at all good ; slight improvement on
last year.

IFair all round ; improving a little,

* Bad ; slightly better than last year,

Yery bad; declimng, Y. od

Very bad ; declining, e .

¢ Tairly good ; slight improvement, Ve

A good deal better than last year; as a |
rule improved.

Prospect very fair ; an apparent change
for the better In some rivere.

Not good ; declining, =0 o, "

Declining, .. 00 o Sop

As nrule on the decline, 2 oS

Satisfactory generally - jmproving ..

Declining, od ‘e . I
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OF CONSERVATORS RELATIVE TO SALMON FISHERIES.

| Lesn productive,

Has tho take of Salmon and Grilse by nets and weirg throughout the district
been more or less produclive in the preaent year than in the past one?

1004,

More spring fish taken, but much lcss
Grilee,

More Salmon ; lees Grilse,
Somewhat leas productive, espectally as
regarda Grilse.

Tha take of Salmon very good ; the take
of Grilze poor.
Less ; little or no Grilse taken by nels

About the zame,

Lens productive,
Lees productive in present year,

Net fishing poar_in congequence ol in-
clement weather; weir much im-
proved.

Leas productive,

Take nf Salmon eomothing less, but that
of Grilsc cnormoualy lcaa.

I.ess productive,

Yery much lega productive, .. y
Very much more productive, .. !

Congiderably less productive, .

About the same, ’e . ob

Less in the rivers, ., v e

Very much more productive,

Somewhat legs productive, . ok
Morc productive, .« Al -
More productive, .. . oo
More productive, . .

More productlve; marked increase, ..

1905,

DISTRICT.

Licas, - 'e
Less by nets, i e

Salmon—miore as regards nete ; Grilse—
less an rum did not occur before end of
ApEN AENgON. |

Tako of Salmon geod ; take of Grilse very
poor,

Less, o0 . 50 od

Salmon, more ; Grilae, less, .. .

Less, . 69 00 .-

Leas,

Leas,

f.ean,

Less,

Salmon—more ; Grilse. season very un-
satisfactory, but on the whole better
than laat year.

Slightly more.

A little more, . ‘ .
Very much less, o A .

About the same, . - .

8lightly on the increase, o .
Aiore, o . o .
Less, = S . R
Leess, ‘ . ob R
Less, -

Very changeable. Some better than last
year, some not 80 good,

More in Dee and Glyde.

Less i -
town River. 15 in Gy

Less, .t s

Dublip.
Wexford.
Waterford.
Lismore.
Cork.
Cork (Baundon).
Skibbereen.
Bauntry.
Kenmare.
Waterville.
Eilarney.
i Limerick.
! Galway.
Connemsra.
Ballinakill.
Bangor.

Ballina.

Sligo.
| Ballyghannon:
Letterkenny.
Londonderry.
| Coleraine.
Ballycaatla.

Dundalk,

Drogheda.
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Sunsravce oF Rerorss received from CLERK
Has {he take of Sea Troot by nets and weirs been more, or less, productiva
this year than in the past one?
DISTRICT. o
1904, 1805,
Dublin, More productive, .. . o Livss, . . - .o
TWexford, .. Less productive, Leas by nets, A ' 0
Waterford, No record of any Sea Trout taken in this  No record of take of Sea Trout, '
District.

TLismore, - . Mare productive, Very poor, and a small clasa of fish, ..
Cork, Less, o _.  Nune taken in Whis Distriet, ..

Cork (Bandon),
Skibbereen,
Bantry, ..
Eeninsre, . -
Watervitle,
Kiliatney,
Limerick, ..
Galway, ..
Conncmara,
Ballinakill,
Bangor, ..
Ballina ..
Sligo, <o
Ballyshannon,
Letterkenny,
Londonderry,
Coleraine, ..
Ballyeastle,
Dundalk, ..

Drogheda,

About the aame,

About the same, ‘s aa

More productive,

No netting for Sca Trout in the district,

Neb tlahing poor in consequence of in-
clement weather; welr much im-

. proved.

No nets or weirs for capture of Sea Trout
in District.

None taken in Shannon for comtrmereia
PUrpHOses,

About the same, . .o .
Very nuch less produetive, .. o
Less productive, .. ' -
An average, L - I
Better this year, .s ' ..
More productive in River Lrue, 00
Mueh more productive, . |
© Somewhat less productive, . co
No perceptible Jifference, .
About the eame, o o .
About {he same, ., oo . l
Less productive by one-half, .. e ‘

None takecu, an ve o
Less, . re .-
Lres, 5o - g%

No netting fur Ser Trout in thia District,
About the same, ..

No nets or weirs for caplure of Sea Trout
in Diatrict,

Nonge taken in Shannon, . -
More, . 11 ‘e ‘
More, ¢ °e ve '
Less, o ap .o .o
Same n9 last year, .. e .

Auch more. Qwing to low water in July
and August flsh could not get to fresh
wafer,

A good deal more, .. ‘e .e
No apparent change, ve o
Ne change, ve ‘e .
About ths same, s - .
Yery few taken .e .o

Less generally, . .o .
Lesa, o o vo

[ 192 ]




al

of CoxsirvATORs relative to SaLsoN FISHERIES—continnerd,

| None, excerpt

Jina any peenlintity heen oberved in the dale whicin fish have
appearad in the rivers this seazon ?

1004,

N trilse were talen in July,

Girilse were late,

No,

No, o .. o0 o

acie Spring Salinon obe

gerved i December.

Nn,
Yi2 : Silnon appeared this year i Apri),
No,

N

Nn,

Grilse conmienced Lo tan carlier thau

uaual.
No,
No,

Na,

1]
Na, but the Grilse came in sinall and poor

condition,
wa,
Yes 3 appearel later,
No,
No,
Ne, ’ - RS
An earlier run of Spring fish appeared in

the Bush than t’ual.
Na,

- .- .

Runs poor in February and March,

- DISTRICT,
1005,
Nublin.
—~—— Wesxford,
Nn, .. Waterinni.
XNo, Lismore,
. |
No, 3 Cork.
No, Cork (Bandon),
Numerona {ish in September, |, Skibbereen.
No, Eantry.
No, Kenmate,
Seu Lront appeared tather earlier than  Watervilte,
nsunl.
Xu . y Kilizruey,
Peal fishing vegan well and early, but = Llwmeriek.
vompletely collapaed by June 20th—
a mantly carlier thau usual,
No, 5 Galway,
No, - .. | tonnemarr
Xo, . Baliinakill,
No, . I Bangor.
First run of Grilse good, but Hshing fell off | Rallina.
hoplessly afterwards. i
Nn, <] Sligo,
Yes. A littie earlier, | Ballyshannon.
No, i Letlerkenny,

Run of hreeding fish ater than wsnal . | | Tondonderry

No, v Caleraine,
No, Balivcastle,
No, Bundalk.
Later than in previous spason Dragheda,
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Supsraxce of ReporTs received from CLERKS
Between what dates did the principal migration of Smiolts take place ?
Was it larger or simaller than usual ?
DISTRICT. -
1804, 1905,
Dublin, ; May snd June. Not larger than ugual,  _April 28 and June 20, Smaller,
Wexford, .. March, April, and May. About aame as | April and May. Average, ..
last year.
Waterford, Tarly part of April and May, Larger, ! Magch, April, and Moy Laryer, -
Lismore, From widdle of March to end of April. ’ Middle of March te May. Larger,
Larger than uxuwal, !
Cork, Between middle of March and 1st May, .. i March 17 to April 120 Averape, -
Larger. f
Cork (Bandon), - 25th March and 4th May. Larger, April 12 to May 10.  Larger, .. .
Skibbercen, c ‘ 10th Apeit and 10th May. Same as usunl, | Aboot May 1. Smaller, d .
|
Bantry, .. 3 i Apei! and May. As usual. .. April and May. Smaller, r
Kepmare, + | March and April. Caonot say, ‘ March and April,  Cannot say, n
Waterville, - April and May. FLarger, g April 156 to May 16.  Lavger, .. .
Killarney, . J March to May., Aboutsame, .. .. | March, April, and May. About same, ..
I
Limerick, .. ' ' Aprii and May. Up to usual average, .. | April 15 ta May 15, Probably Inrger, ..
Galway, .. ~ April and May, April and May. Much larger, B
Connemara. April to May. About the siune, - | April and May. About the same !
|
Ballinakill, Cannotl ageertain, .. . o Cannot say, "
Bangor, End of Aprit and May, ‘ .. | April 20 to June 20. Up to average, ..
Baliina, April and May. Smaller, April and May. Smaller, ’ ..
Sligo, April, May, and first week in June.  More | May 7 to 28. Immense guantities,
nUmerous.
Hallyshanono, Middle of April to cod of May. ILarger, | Middle of April to end of May. About the
SAT1NE.
Letterkenny, Could not be ascertained, Cannot say,
Lendonderry, . ‘ 18t April 4o 16th Jupe. About theeame, | April 1 to middle of June. About the
same.
Coleraine, - - 18t April to end of June. Larger, April 1 to July 1. DMuch larger,
Ballycastle, Rivers are enerally clear before end of | End of May and beginning of June.
June, XYarger. About the same.
Dundalk, .. May. No change, .. April and May. Larger in Dee and Glyde,
No change observed in other rivers.
Drogheda, April and May. Average, April and May. About the same,

|
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of CoNSERVATORS relative to SALMoN FISHERIES —conéinued.

the season ?

Elss there been sbscrveld more thao une migration of Smolts tu the sea during
If so, state dates when these migrations took place.

‘ — — INBTRICT.
1 1904. 1905.
a2 L T 5T
Yot this year, . o -~ ‘ No, . ’ .. | Dublin.
|

' Nn, . One nwre, . . .. | Wexiord.
Ne. - - 0C . Yes. On the Suir in June, .. Waterford.

‘ N, i . ' No, - . : Liswore,

1

! No, 3 . . . No, A a .. | Cork,

|

i N, . ' No, . .. | Cork (Bandon),

! Nu, E . . ! No, F .. | Skibbereen.

‘ Ne, : - No, 1 . .. | Bantry.

N, . | Ny, g Kenmare.
No, . Ne, e .. | Waterville.
Ne, .. .. .- Nu, H . | Kllarney.

|

Yea : there is an Autumn run, chiedy in = Yes. There is an Autuinn run, Limerick,
September

Yes; small run in October, mot as  Yes. Swnll migration in September and | Galway.
numerous as usuwl, QOctober.

Xo - ' . | No, v <n bo .. | Connemara.

’ —— —_ Ballinakil 1.
No, - ‘o Yes; April 20, May 12, and Jupe 20, .. | Bangor.
Smolts were oot obsorved ¢o any extent, —_— . Ballina.

Yes 1 about end of Augnat, Yep ; May and end of 8eptember. Very | Sligo.
few in Jatter month.
No, No, ‘e ‘ Ballyahannon-
No, No, Letterkenny.
|
Yea: cannot give dates, ! Several migrations observed in  the | Londondertys.
Summer—latea not recorded.
Several migrations with cach flood from | Several miizrations. the principalwas that | Coleraine,
18t April fo end of June. to the last week of April.
No, No, g Ballycastle.
No, ’ No, Dundalk,
Yea; the run continued jfor some time in | No, Drogheda.
e.
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SuBsTAXCE oF REuPorTs received from CLiriks

DISTRICT.

Dubhlia,
Wexterd, ..
Waterford,
Lismore, ..
Cork,

Cork (Bandon),
Skibbereen,
Bantry,
Kenmare, ..
Waterville,
Kiflarney, ..
Limerick. ..
Gatway, ..
Connemmnta,
Ballinakill,
Bangor, ..
Rallina, ..
Sligo, oo
Ballyshannon,
Letterkenuy.:
Londonderry,
Coleraine, ..
Ballycastle,
Diundalk, ..

Drogheda,

Fasourable,
.. Unfavourable,
Favourable,
Fuvourable,
Unfavourabie,
Tavourable,
Unfavourahle,
Untayourabte,
Unfavourable,

Unfavourable,

Favourable,

1004,

Uniavourable in Spring;

peal season,

Generally favourable,

.. Unfavourable,

. Unfavourable,

. Favourable,

.. Favourable,

««  Favourahle,

Ahout same

.+« Untavourable,

Favourable,

+» -\bgea nniavouralle,

as usual,

waters favourable,

|
.. Favourable,
Favourable,

.. + Favourable,

favourable

In tidal and upper

In your pinion was the weather favouruble o=
t1). To Nettina.

+. Favourable,

Favourable,

.. Generally favourable.
drift nets in estuary

weather.

1606

Unfavourable to
owing to finr

Favourable ; Pebruary to May, .

.. [IFavourable ot the whole,

.. | Favourable,
i‘

.. | Favourable,
i

.. | Favouralde,

Tavourable,

Favourable,
|

f Tuvourable,

Favourable,

.. Unfavonrable,

Favourable,

.. | Unfavourable up to July; favmunblcf
from that Lo end of season.

.. Unfavourable,

. | I‘avourable,
1
|
1

Untavourable,

1
|
Unfavourable,

Unfavourable,

Very favourable,

Generaily favourable,

.. | Tairly favourable,

Favourable during early part of season,
but unfavourable towards the end.

Favourable,

(
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of Consrrvarors relutive to SALMoN IFISHERIEs—continaed,

unfavouruble in each mouth of the open season ?
([I}. To Angling.

DisTRICT.
1004. 1805.
. Unfavourable, Unfavourable, . Dublin,
Favourable, Unfavourable, Wexford.
i Pavourable in early poart of seasou, Unfavourable, excepl in the Spring, Wateriore
Favourable, February to May ; Unfavoue- | Lismore.

Very favourable,
Unfavourable,
Favourable,

Unfavourable,

Favourable,
Uniavouralle,

Op the whole rather unfavourable, ..

Favourable,
Favourable in Spring ; falrly so in Summer,

Generally favourable,

Favourabie, ok
Favouralle, . ‘ .
TFavourable, except in Newport River, ..
Favourable,

Not quite go favourable, . e
Kavourable, . . o
Unfavourable during part of scason, .,
Favourabie, . .s
Favourable in River Baun ; unfavourable

in emall rlvera.

Favourabie,

Favourable, an

Fayourable, 5 IS .n

able, June to September.

Favourable on the whole,
Favourable 10 May—then unfavourable,
Unfavourable,

Unfavorrable, s
Favourable,

Favourable,

Favourable, ot
Favourable iu Spring,

Favourable, March to June.
able, July and August.

Favourable,
Uufavourable, .

Unfavourable up to July; favourable
irom that on to end of season,

Unfavourable,

Unfuvourable,

Unfavourable, '
Fayourable, ‘
Unfavourable, =

Favourable to end of June ; from that on
unfavourable.

Unfavourable up to April, then fair and
gubsequently very favouralle,

Favaurable during carly part of peason,
unfavourable towards the end.

Favourable,

Cork,

I Cork (Bandonj.

JKibbereen.

Baocry.

Kenmare.

Waterville.
{ Eillarney.

! Limerick.

Unfavour- | Galway,

Connemars

f
Ballinakul,

Bangor,
Balliua.

Nlige.
Ballyshanooh.
Letterkenny.
Londondegry.
Coleraine.
Ballycastle
rundalk.

Drogheda.
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VIII. 05, 36
SunstANCE OF REporTs received from CLERKS
T
I At what period uf the year is Grilse ficst taken ?
DISTRICT.
1004. | 1905.
{

Dublin, .. o | July, ' July, I
Wexford, .. June  June, ‘
Waterford, About May, May, {
Lismore, .. 2nd May, .. oo Aprll 19,
Cork, About 1st Musy., May, }
Cork {Bandon), Earily in Juue. ’ . .. Jirst week in June, ..
Skibbereen, Mlddle af April, o o o I N
Bantry, .. July, o i Iy, O .
Kenmare, .. June, 5 as . AN ’ June,
Waterville, Middle of May, < Il July 5,
Killarney, End of May, End of May, ‘-
Limerick, .. End of May, End of May, .
Galway, .. t2¢th April, June, £ L LI
Connemars, Bulnnﬁ]c:]ilx;clwnrg (}n g ;m;;:éher fisherles,| June,
Balllnakill, 218t June, st week in June, ..
Bangor, .. June, May,
Ealllpa, .. —_— May,
Sligo o May and June in Sligo division ; July anil | Abaut May 30,

Ballyshannen,
Letterkenny,
Yondonderry,
Coleratne,
Ballycastle,
Dundalk, ..

Drogheda,

August in Ballisodare.
End of June,

Between middle of June and August, ..
Reginning of § une, ..
Eod of May, Tune, and July, .-
First or second week in May, ..

June,

June, . . . .

¥nd of June, -
Jdune to Avgust,

Mav 28,

Last week of May,
Latter ond of May, ..
July,

June,
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of Conservarous relative to SaLyon FISHERIES—coninued.

Durlng what rmonths Is tho greatest quantity observed or talken ?

. DISTRIOT.
1904 1905.
f July, . -] Juy, .. - | Dublin.
July, oo | Juy, .. .. .. £ : Wesiord.

End of July and beginning of August, ..
June and July, ’ oo
Middle of June and July, R o0

Mlidadle of June to middle of duly, oo

August, - *d o0
July, e N .
July, . ab 0o
June, ‘ N .
June and July, e -
June, ’ z
June and July, ‘ )

Ballinahinch, June—other flaherics, July
Lagt week fn June and first fortnight in
July.

July, - .o . k

May and June in Sligo division; July
and August in Ballisodare

July,

Between riddle of June and August,

July,

June and July,

24th Jurpe ard 12th July, -

July, no . . .-

July, .. D0 00 . |

Very few taken. Run did not occur until

cloar of netting eeason.
June and July,

July,

End of June, and carly in July,

July, ‘ . .
July, o "

August, .. .-

June, ’é .n .
June,

June,

Bﬂ"[&'l;&llim‘h. June; in otlier figheries,

July.
June 13 to 30, .
June and July, an .0
June and July, .
June und July, .-
June, v ™
Auguat, ' v
July, ' .
July, ‘ . L

bliddle of Tune to firet week in Jujy,
August,

July, “a ~ -

Wateriord.
Liamore.
Cork.

Cork (Bandon).
Skibbereea.
Bantry.
Kenmare.
Waterrille.
Rillarney.
.. | Limerick.
Galway.
Connemaya,
Ballinakiil,
.. | Bangor.

.. | Battina.

.. | Stige,

«+ | Ballyahant on.
<+ | Letterkenry.
Londondercy
Coleraine,
.. | Balycastle.

Dundalk. ’

v« | Drogheda.
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VIII. 05, 38
SUBSTANCE oF REporws veceived from CrLenis
During what months are many Salmon taken with the Grilse, und are these Salmon
on an average heavier or lighter than at other periods?
DISTRICT. | -
1904, 100%.
Dublin, .. July ; about the same as last year, July. Heavier, N ’ .-

Wexford, ..
Waterford
Lismore, ..
Cork,

Cork (Bamlon},
Skibbereen,
Bantry,
Kcnmate, ..
Waterville,
Killaruey, ..
Limerick, ..
Galwgy, ..
Connemara,
Dallinakill,
Bangor, .,
Ballina,
Sligo,
Baliyshannon,
Letterkenny,
Londonderry,
Colerzine, , .
Ballycaatle,
Dundalk, ..

Drogheila,

June and July ; heavier,

July and August ; Jighter a3 a rule,

May and June,

April and May ; about the same weight,

June and Juiy; average, A

July and August; heavier, ..

Juoe and July,

June and Suly, vo vo

May and Junc; gomewhat lizhier,

End of May and Leginning of June;
about same.

May ; lighter,

July ; lighter,

July and August ; much the same weight
as during the rest of the scason.

Juue ; muoch the sae,

May and June ; no change,

Nat known ; smaller,

May and June ; average weight better, ..

Eud of June ; lighter,

June and July ; heavier,

June, Tuly, and August,

June anl A ugust ; heavier in tidal waters,

ih were obeerved to he getting heavier
after 20th Suly.

July and August ; lighter,

July ; lighter,

June, July, August., Heavier, o

Jily and Auvgust.  Generally lighter,

May and June, . o
Juue and July. About average size, ..
Eurly in July, Ieavier,
August.  Lighter, . .

June. Lighter, ' ' .

June and July, as . ‘

J

Augnst and September, Rather lighter,

Lnd of May and beginning af June.
an average heavier.

Lighter,

On |

)
May. j
June and July, i

July and August. About the aame a3y in

other montha.

Tirst week in June, Somewhat leavier,

May and June, About the same,

June and July. Average,

June, July, and carly in August. Heavicl,
I'rom June on, '

June and July. Heavler,

June, Fuly, and August,
Jaly., Weight about same as in other

months.

Heavy Salmon ran in April and towards
the end of the geason.

July and August. Lighter, ..

July. Lighter, - o




39

of CoNsERvATORs relative to SanvoN FISRERIES—continued.

In what montha are the greatest quantities of Salmon (pot Grilse) tuken ?

Aprll and Moy,

August und Septemnber, o
Juge, <a . . o0
July,

February, March, and Apri, .. :

January te April, .. G
Aprll and May, o5 .
Aprlt, - ae . 5

July, August, September, and October,
Firat week in June, ..

April and May, * 50
To end of May,

June,

May and June,

July and August,

July and Auguat,

May, June, andd July,

20th May and 20th July,

April, May, and August,

April and Muy,

March and April, .. 0o

August and September, o
June, . ' .
July,

February, March, and April,
February, March, and April,
April and May,

March, Aprll, and May,

July to Octaber,

May,

Aprll and May,

May and June,

Jnn}x :;Sé iu“].nllasl':;cdls\&e %liiggionl:)ivision.
Mazy,

July and August,

July and August,

May and June,

From beginning of seagon to Mav 1.
and fror: middle of July to end of
eEas0n.

March, Aprll, and May,

Aprd and May,

— DISTRICT.
1904. 1205,
Juune, June, Dubliu.
Aprly and May, - - on «» | May, Wexford.
Febroary, Muarch, April, and May, Februnry to May, .. ! Waterford.
TFebruary to June, .. 00 February, March, and Aprl, .. Lismore.
April, o o .. | February, March, and Aprtil, .. Cork.

Cork {Bandon}.
Skibbereen,
Bantry.
Kenmare.
Waterville.
Killarney.
Limerick,
Galway.
Conunermara.
Ballinakill.
Bangor.
Balllns,

Sligo.
Ballyshapnon.
Letterkenny.
Londonderry.
Colerzine,
Ballycastle,
Duedalk.

Drogheda.
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VIIT. 05, 40

SussTaANCE oF REPORTS roceived from CLERKS

Can 1t be ascertained swhat proportion the capture of -Grilae bears to the
capture of Salmon l

DISTRIOR. [I
} 1004. 1005. ‘
Dublfn, About equel numbera taken, .. About 8 to i,
Wexford, .. + | Nu; bad year for Grilse, | About 1 to 2,
Waterford, . No; butk take of Grilse less than thut of . About 1 to 1y,
Salmaon.
Lismore, .. . Cannot be ascertained, ' No,
Cork, Canoot be ascertaived, Nou. Put more 8almon are taken,
Cork (Bandon}, « | No, . .s > No,
Skibbereen, .. About equal, o No, . =Y " 4
Bantry, .. V.‘lof.ol, . -4 istol, .. - -
Kenmare, |, . 1cto ], 0 tal ‘ -
Waterville, 1 to 5. Tishermen at Grilse scaaon go 1 ta 3 - ve
in more for White Tront flshing—
hence the proportion.
Killarney, .. 2 2y ' 2t01 . e .
Limerick, .. .. About3orétol, .. . b ted, ‘ o0 on M
Galway, .. .. I to 2, & to 1 o ' 2
Connemara, On Rallinchineh and Sererbe about ryuul.  Equal on Ballinalitneh and  Sereehe
Other flsheries 3 ta 1, 1 to 3 on other tisherics.
Ballinakill, 3to |, ) ., Btol, . v e e
Baogor, .. 20 to 1, . | 4 to 1, .. - i
Ballina. ;. Xo; but greater portlon were Grilse, . . .\'O,qblilf; best Grilse more numnerpus than
; Salmon.
Sligo. A 8ligo Division, 4 1o L ; Ballisodare, 6 to 1, | 8Sligo, 3 to 1; Ballyaodare, 4 ta I,
Ballvshannon, | 2te, . - .. | Erme, 1 to 2; other rivera Grilse more
pumerous than Salmon.
Letterkerny, 5tol, ; .l 6tel, o as
Londonderry, | MaJoiity Grilge, S .. | The majority of fish taken are Grilse, ..
1
Coleraine, , . 2t01, T ’ o | 2to, o an ' P |
Ballycastle, Capnot he ascertained, é Not ascertained, o
Dundalk, .. .. | cannot be ascertalned, - .. | No, ot
Drogheda, A Captu{ﬁ‘ of Salmon far in excess of that of | Swliwon far exceed Grilze In numbers, .
Ortlac.
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4]

of CoNsERvATORS relutive to Sanyvox TISBERIES—continatad.

Is there any increase in the average size of Spring Sulwon or Grilse 7 Give avernge
weight of Salon and Grilse in the scasou of thia year, as far «s practicable.

[ 1004. 1005,

[uerense in case of Spring  Salmon.  Spring Salmon, 11 lba. : Grilse, £ lbs,, .. | Dubllu.
salmon, 11 1bs.; Grilse, 6 lbs,

Sealmon, 11 or 12 1bs. : Grilae, 6 1bs., ..  Spring Salwon, smaller ; saimon. 12 Ibe. ; | Wexford.
Grilze, 0 lba,

No. Salmaon, 12 1bs.; Griay, 5 1ba., .. No general increase, but sowne large (ish  Waterford,
up to 46 Ihs. taken.  Salmon, 12 to
14 1bs. ; wrilse, 4 t0 6 lbs
No. Salmon, T to 27 by, ¢ trilae, 0 to Sabnon, 10 to 17 by, (‘n]se, 410 7 s,  Liswore.
7 lbsy.

Sprivg Salmon, © 1oy, ; Grilse, 8 1bs., .. Y. Salmon, 10 s, ; tirilse, 3 1bs, .. Cork.

No.  Suahnon, 12 1bs.; Grllse, 6 1hs, .. Yes, in Salmon, but uot in Grilse. Salmon  Cork (Bandon).
15 lbs, ; Grilse, 5 1bs,

No. 10 lba., No. Salmon, 3 lbs., .. | Skibbereen.
No. Salmon, 16 lbs,; Grilse, 6 Wbs., .. | Salmon, 12 Ibs.; Grilse, 6 Ibs., Bantry.
Salmon, 10 ibs, : Grilse, 6 1bs,, . | Sidmon, 10 lbs, ; Grilse, 6 ibs.. .. | Kenmare.

Yes, Salmon, 14 lbs.: Grilse, 6 lbs, .. No. Soalmon, 11 lbs.; Grilse, 5 Jbs., .. | Waterville.
No. SBalmon, 11 the.; Grilse, 53 Ws.. .. No. Salmon, 11 Ibs.: Grilse, & ibs., ..  Killarney.

Yes, Sulimon, 15 to 701bs. ; Grilse, ¢ LS whghmmprovementln Salmon and Grilse, | Limeriek.
Salmon, 184 lbs.: Grilse, 5% Ibs.

Spring Salinou about the same. Sabmon,  Slight nnnrowmcntm Salmon. Salmon, | Galway.
abaut 14 1bs.; Grilse, ¢ lbs, 14} lba.; Grilse, 6 10a.

No. Sulmon, 1u ibs, ;. Grilse, 7103, .. | No. Salmon, 10 Ib4,; Grilse, 7 1ba, .. Counemara.

Spring Salnon, 11 lbs.; Grilse, 6 Iba, .. | Salmon, 124 lba, ; Grilse, 6 lbs,, | Ballinakili,

|
" Yea. Sahmon 84 lba,; Grilse, 47 1ba., ..

Sug::t bincroase. Salmon, @ lbs; Grilse | Bangor.
t be.

| No. 10 1ba. to 6 Lbg., No. Salmen, 10k 1bs. ; Grilse, & Ibs., .. | Ballina.

Yea. Salmon, 0 lbe.; Grilse. 4 Ihs, .,

Salmon, 6 to 18 or 20 lbs.; Grilse, 2 to | Sligo.
& 1ba.

, |
Saimon, 15 1ba.; Grilse, heavier—G Ihs,,  No, Salmon, 18 Ibs. ; Grilse, € b, .. | Ballyshannon.

Yes; in Spring Salmon, Slightly on the iocrease, ‘ A { Letterkenny.

No. Snlmon, 10 1bs,; Grilke. ¢ Ihs, .. No. Saimon, 10 1b3.; Grilec, 6} Ibs,, .. ' Londenderty.
No. Salmon, 12 ihs.: Grilae. 6 Ibs, .. Xo, Salinon, 10 loa.; Grilse, 6 lbs,, ., F Coleraine.
Yea. Salmon. 10 to 12 Iha.; Grilse, 510 Probably none. Salmoon, ® to 1R Ibs.; | Ballycastle.
8k 1ba. Grilse, 44 to 7 lba.
|
No. Salmon, 14 Ibs.; Grilse, 5 1bs, .. | No. Salmon, 14 lba,; Grilse 8 Ibs., .. Dundalk.
Salmon, 14 lbs.: Grilse, 6 lbs., Salmon, 16 1bs. ; Grilse, § Lba., . Drogheda.
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VIII. ’05, 42
SuBsTANCE oF REPORTS reccived frown CLERKS
Has any sign of discase been observed among the Salmon during the year ?
It so, describe it, and state if it hos prevalled to any extent, and where ?
D13TRIOT. . L e —
1906. 1906.

Dubliz, No, ' . No,
Wexford, .. No, No, .
Waterford, Yes ; at Carlow during spuwning seasgp, | Yes, on the Bazrrow at Carlow, during

January, when the Salmon were
pumerous, at the weir. The diseas:
was disgnosed as Saprolegnia.

Lismore, .. No, No, ., .
Cork No, .o A No, e N .
Coek (Bandot), No, No, . 5
Bkibbereen, Neo, No, B |
Baotry, .. No, 1 Ne, . .- -
EKepmare .. No, No, . o
Waterville, No, No, b 5 o
Killarney, No, No, .
Limerick, .. No, . b No, Lo 5 .
Galway, .. No, No, - . . Ba
Conneara, Ne. No, . . . -
Ballipakill, No, i No, ’ B0 .. ok
Bangor .. No, g No, 5q .. .. H
Balling, .. No, No, v 5 .. o i
Stigo, No, = Yes a fow diseased 1lah, o 2o |
Ballyshanaon, No, : 3 > .. | No, . . . "
Letterkeany, No, No, ; . .-
Londonderry, No, " - 5 .o | Mo, ( y 1. ..
Coleraine, No, ' - No, ' ‘ . 50
Ballycastle, No, . g ‘ <« | No, . ‘ . N.
Dundsl, ., No, v - ‘ No, ‘o 5 -
Drogheda; Neo - No, ' . s
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43

af CoxsnRVATORS relative to Sanwox FIsSHERIES—confinued.

Can you pive any information ahout the run of Salmon and Grilse in
cach month of the clese aeason ¢

— — . [ DISTRICT.
[SLIT % 1405, 0
— -— i - - —
No, Nn, .. .. .. .. BDublin.
The _principal run of Salmon asrends in  Salmon and Grilee run in the Slaney, &v.,  Wexford.
November anidl Decemtier.  Grilse go during  November, December, and |
_up earlier. o January. .
With auitable freahes the prineipal run of — Owing to exceptionally dry winter very  Watetiord,
Rpawners is from latter el of Qctober few Salmon ran.
to end of November, and firat part of
Iyecember. .
A very latge run of Satmon took place in - From Qctober 1 te November 20 there was - flamore.
October.  The tsh appeared to be a lurge run of both Salmen and Grilge,
much swmalter than usual. Tihe run The number of spawning fish in the
continued to end of November. Blackwater wns above the average. .
No¢ Grilse run in the close scason ; large  No. aa .. 0g Cork,
quantity of brecding llali run in No-
vember and  1ecember.
Salmon run from October to December.  Nn, , Cork (Bandon)
Grilse dlo not run in any great nutnbers. '
No. v Skibbereen.
No, A ‘s <« | No, - Bantev,
|
No, Ho, Kenmare,
The run of Spring Satmon does not com- | Spring Salmon commenced to run into | Waterviile.
mence 1l :niddle or enmd of Deceinber, Lough Currane in November.
Run of Saimoen and Grilse was had in ' The run of Salmon and Grilse from August | Killarney.
August, September, and October. to November wag poor ; up to Clirist-
) mae, fuir; afier Christmas, poor.
| Cannot answer question satisfactorily, .. Euntirely depends vpou the weather, ., | Limerick.
No run until January, Practically no run in the closc scason, | Grlway.
until the Spring flah begin to run
early in the year.
N, NO, ++ { Connemara.
No, No, .. | Ballinakill,
No, Nn . Rangot.
No, No, .o . Ballina.
Salmon and Grilse often run in Slige River | Salmon run in November and Decem- | Shgo.
in August and September, and r good ber.
number in October, November, and
December. .
A late run of Salmon took pluce during | No, . | Ballyshannon.
close genson.
Nie, No, . | Lotterzenny.
1]
Largest run In Qctober and November, | The priucipal run in the Foyle was in ] Londonderry.
hut much depends on state of rivers. December ; inecluded many bright,
clean fish as if fresh from the aes
No, . . -« | A beavy runof fish in the Bann at the end | Coleraine.
of August, and again in Qctober.
Ko, No. Baliycastle,
A great run noticed in November and | Salmon ran in November and December, | Dundalk.
December ; was larger than in former |
. yeare. | .
No, No, Drogheda.
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VIIT. ’05,

44

SLBSTANCE OF

REepoats received from CLERKS

DisTRICT.

Dublin, .,
Wexiord, ..
Waterford,
Lismore, ..
Cork,

Cork (Bandou,
Skibberecn,
Bantry,
Kenmare, ..
Waterville,
Killarney,
Timerick, ..
Galway, ..
Connemsra,
Ballinaklll,
Baogor, ..
Balllna,
Sligo,
Ballyshannon,
Letterkenny,
Londonderry,
Coleraine, ..
Ballycastle,
Dundalk, ..

Drogheda.

Have there been any vases of poisoning the rivers in the District 2

If s0. wive

particuiara of the different eases, aued iF by Litne, Spurge, or Flax Water.

1904,

One cage in Liffey at Island Bridge.

Yea. One atteispt at Kiogwillizisstown,

Slaheny River, tributary to River Roughty,
poisoncel otie: )y gpurge.

No,

i

|

Brown iesk poisoned by lime on one
0Cension.

Some poisoning took place in Feale and
Cashen, but unable to get cvidener (0
secure conviction,

No, . 'e

Two casea by flax water ; one by lime, ..
Three cages of poigoning by Hax water, .,
No serious case, except by flax water,

Kight cases of pollatien by mills, and
about twenty cases of Max wuter
pollution.

Almost disappeared. No prosecutions for |
flax wauter,

A lew rageg of flax water pollution, ..

No, S0 50

1905,

One alleged case at laland Bridge, River
Liffey, by dlachargo of creosote.
Nao,

A few Dy lime or chloride of lime,

No,

Yes, Beveral, - M
One cage in Coomhoula River by Spurge,
‘I'was cases in River Roughty by spurge,
No, ‘ ot

No, . -

Tinee cases—two by litie at Rathkeale,
and Abbeyfeale, and one by spurge
at Duagl X
No proved cased, but there is o deleterions
tHegharge [rom a factory at Galway.

No,
No, . “ ‘e .
No, '

}
No, . .o -

Alleged cage of use of dynamite al. Bally-
rolare,

No, . ‘e . .
None, except from flax water,

One case in tributary of Roe by lime;
much damage dane by flax water owing
to dry vear.

Two eages in Sixmilewader by chloride of
lime © forty-three eases by flax water.

A few by flax water,

Twenty cnses by flax water,

One by llax water, .,
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45

of ConservaTors relative to SaLyoN FISHERIES—continued.

Has the quuntity of Breeding Fish observed in the riversin your District during

thia winter been greater or lega as compared with last winter ?

DISTRICT.
1004, 1905,
Lesa, o . Greater, m Dublin,
Less, . X Far greater, ' N Wexiord,
Greater, " 00 Less in tributaries, .. Waterford.
Greater, A e ureater, . £ Lismore.
About the same, . Greater, ' Cork.
Slightly less, .. About the same. .. | Cork (Baundow),
Lesa, e .e Greater, Skitbereen,
Less, b . | Greater, .. | Bantry.
Greater, .. ‘e o .. Greater in some, less in others, .. Keomare.
slightly greater, be . . Greater, ., - Ay ., Waterville.
Much lcss, . . o+ | Less, ‘ - o l Killarney.
No change noticed .. va .. | Greater ip the main rivers, ., «» Limerick,
Tess °e 00 . | Leas, e aa .. Galway.
Greater, .. .e Slightly greater, .. | Conaemara.
About the same, o Much the same, Ballinakill.
Greater, .. .. | About the same, .+ | Bangor.
Greater, .- - About the same, .. d ! Ballipa.
I
Much greater in Manorlumilton Division ;  Greater, ., + Sligo.
less in Iallisodare.
Greater in some rivers, . I Much greater, s Balyshaonon,
Greater, - | No remarkable change, ., | Letterkenay.
Greater, Less, ., | Londonderry.
3uch greatel, Much greater, Coleraine.
Greater, A little above average, .. | Ballycastle.
Greater, Samewhat greater, Dundalk.
No ropties received, .. Greater, .. «. | Drogheda.
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VIIT. '05, 46
SUBSTANCE oF REPORTS received from CrLeris
]
} in what Rivers has the quantity inrreasesd ?
DISTRICT. L
8N4, 1005,
Dublin, Liffay, Liftey,
Wexford, .. Sfancy, Baro, Urrin, and Bann, Slaney and Roro,
Waterferd, Suir amnd Barrow. FThe Nore wag as well  Lower tribataries of 1he Barrow anel $he
stocked as last year. King's River.
Lismore, .. In all tributaries and main river, Main river,
Cork, | None, Lee aml Salavme, .. . o
Cork (Bandon;, F None, . ’ None,
Skibbereen, None, len, o .. o) o
Bantry, None, I All rivers, o o ‘e
Kennmare, .. In all rivers in the district, Derreen district atal Sneen river,
Waterville, In ali rivers, All rlvers.
K8larney. Nune, None, z

Limerick, .,
Galway,
Connemara,
Ballinakill,
Bangor, ..
Ballina, ..
Sligo, ..
Rallyshannon,
Letterkenny,
Londenderry.
Coleraine, ..
Ballycastie,
Dundalk, ..

Drogheda,

Nao increase in any river.

None,

Gowla, Ballinghinch, Tnver, Screebe, Cos-
tello, and Skannive.

None,
[n ail rlvers,

In the main rvers and middle portions of
the tributaries.

Bonnett and trihutaries, 50 4

Frne and Bundrowes,

. Lennan and Swilly, ..

In all,

. Maine, Blackwater, Bajlinderry, Clady,

and Moyala,

In all Salmon Rivers,
Giyde and Dee,

No replies received. ..

Main river {part) and Mulkear,

Tributarics of Clace and  (ughterard

rivera.

Ballinnhinch, Inveyr, Gowla, Screebe, Rl
Coatello.

None, o - -

Nene, . 4

Moy andl {ta main tribntaries,

All rivers, 50 . b0

Froe and tributaries, and Bundrowes. . -

Swilly and Clady,

None, o0 Ve .. .
All rivers, .
Ballycastle and Bueh, = ..

All rivera,

All rivers, .- .. sl
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of CoNsErRvVATORS relative to SaLyox FISHERIES—continued.

In what Rivers has the quantity decreased 7

1904,

Eray,

Derry, and small tiibutarics of Slaney, ..

lo the fowest tribntaries, vwing tv abscnee

of flomls.

None,
None,

Bandon and Argideel,

iy,
Urrin and Blackwater, 0

In the higher (ributagices generally, ..

All the tributares, .. . o0
None, . : s
None, + - . .

DISTRICT,

Duulin.
Wesford.
Waterfard.
Lismore,
Cork.

Cork {Baudon ,

Ien, o Neo informultion, 4 .. | SKibbereen.
In all rivers in the district, - | None, od » v - i Eantry.
None, o5 X ++ [ Sheen and Blackwater, ’ .. | Kenmare.

| N one, an sn . Noue, . . 4 .. | Wateryille,
Lauue, Plesk, Maing, and tributarics, .. | All rivers, ’ p .. ; Killarney.
Nodecrease in any rive:, . | All tributarics, . +. | Ilmerick.

| Rather less in all rivers, v« [ All other rivers, e - .. | Galway.

‘ Doohulla, +» | Skannive and Doohulla, 3 .. = Connemara.

i
None, =% v+ | Culfin and Dawros, .. . .o | Ballinnkill.
Nane, .~ | Tributaries of Carrowmore Lake, .» | Bangor.
None, . e .+ | Rathfran, Easky. Pulahceny, and onc | Ballina.

tributary of Aoy.

Balligndare and tributaries, .+| None, .o . .« | Stigo.
Eske and Inver, . | None, . 3 'e - 1 Ballyshanzon.
None, és an None, oo ’ " . l Lettorkenny.
None, oo «o | AN rivers, . T . | Londonderry
None, Nome, . “s .. Colernine.
None, ~ . | None, oo N s 2 Ballycostle.
No decrease noticed, « | Nono, .. . Dundalk, **
No replies recelved, .. . | None., ou .o o K Drogheda.
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SunsrTaNck oF RErorts recciverd from CLERKS

DISTRICT.

Was the state of the rivers favourable or unfavourable to spawning, and to the
protection of spawuning, and spent flsh, and young fry ?

10904,

Dublin, ..
Wexford, ..
Waterford,
Liamore, ..
Cork, -
Cork (Bandon),
Skibbereen,
Bantry, ..
Kenmare, ..
Waterville,
Killarney,
Limerick, ..
Galway, ..
Connemara,
Ballinakill,
Bangor, ..
Ballina, ..
Sligo, as
Ballyehannon,
Letterkenny,
Londonderry,
Coleralne,
Ballycaatle,
Dundalk,

Drogheda,

Liifey very favourable,
Favourable in all rivers, 3

Unfavourable in irilbantarics owing te
abaence of Ilonds preventing the (sh
getting uyp.

Favourable, P

Favourable, ve >0 .
Favourable in Baudon and Argideen, ..

Yery favourable, .

Favourable, > -
Favourable, .s .o A
Favourable, .

Unfavourahle in the smaller rivers owing |

ta dry weather,
Favourable, .o .o
Favourable for spawning. Javourable for
lezcont of spent fiah,
Favourable, o
Favourable in all rivers,
Most favourable, o0

Very unfgvourable for threg weeks in

December,
Favourable for Bonet, Ballizodarc, and
Ballinascorrow.
Favourable, ‘. ’
Favourable owing to high water, b
Very favourable, .. .
Favourable, 9 ‘e .
Favourable, — - —
Favourable owing to continued floads.

The run of fish on the Fano was later
. than in other rivers,
No replles recelved, P

1905

Lificy favourable. Iray unfavourable,

Slaney  Boro, and Baun  favonrihle.
Urrin and Blackwater unfavourable.
fienerally favourable in aain rivers, as
sl were prevented  fronmt enlering

dangerona tributaries.
Favourable to protection of

Iish

Iairly Javowrable, .. oy

Early Winter unfavourable to run of
spawners—later favourable.

Yery lavourable aa -s ‘|

Favourable to spawning aud protection,

Favourable, b > o
Very favourablo for spawning, o
Generally favourable, . e "

Unfavourable tospawning ; spawners and
spent flah fairly well protected,

Generally Javourable, oy
Favourable, vo . ca
Very favourable, ‘e -
Favourable to all, .. b an
Yery favourable for spawning, o>

Favourable for spawning and apent flsh ;
low water unfavourable for fry.

Generally favourable, oo .

Very favourable in all rivera owing to
high water.

Favourable, oo " .

Most favourablo owing to high water,
and mild weather.

Favourable owing te high water, s

Favourable in all rivers, T “r

Favourable gencrally, A
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of Coxservators relative to SavvMoN FIsIHERIES —continued,

Any partienlar abservationa ?

1004,

1903,

the epawning beids.

Very mild weather during spawning
syeason. Winter very favourable. All

conditions good. )
Damage cauaed by carclesaness of mill-
owners and poaching along sea coast.

—

Spawniog Salmon arc larger than usual
and more plentiful thar fur last
fiftecn vears.

Remarkable increase of large red flsh on

Low water kept spawners ont of the
srAller rivers,

Unusual absence of Bootls during spawn-
ing acason.

Heavy floods ju January desleoyed much
BRAWD,

\lore breeding fish obseryed than for past
ten ycars.

No run of spawners after Christmas, ..

‘The run of fish was late this winter, .

Spawning fish were fourteetr days earlier, |

Run of breeding fish later £han usuat

Fish larger than usual, and epawned
earlier.

A little better than an averags year,

e

DISTRICT.

Dublin.
Wexford.
Walerlord,
Lismore.
Cork.

Cork (Bandon),
Skibbereen,
Bantry,
Kenmare,
Waterville.
Killarney.
Limerick.

Galwsay,

Conoemara.

Ballinakill.
Bangor,
Ballina,

Sligo.
Ballyshannan.
Letterkenoy.
Londenderry.
Coleraine.
Ballycastle,
Dundalk.

Drogheda.
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INDEZX.

NoTE—The references expressed in Roman numerals are to
the separate numbers of “Scientific Investigations, 1905, to
which the divisions of this appendix correspond. The Arabic
numerals which follow refer to the pagination of each number.
. The Arabie numerals in square brackets refer to the con-
tinuous pagination of the appendix, at foot of each page.

A

Acanthephyre, bibliography of, I, 26 [26].
—— occurrence of, oft west coast of Iveland, I, 3 [3).
—-— specimens of, in British Museumn, I, 11 [11}
—— table of species of, I, 23 [23).
—— ucanthiteisonis, 1, 4 [4], 8[8).
—— uacutifrons, I, 22 [22].

—— affinis, 1, 21 [21].

_— “lgq_ssisi’., I‘ 4 L4], 6 [6_1.

- — angusta, I, 20 [20].

—— approxima, I, 21 |21}

--— armata, I, 20 [20].

—— Batei, I, 4 [4], 8 [8]. 22 [22].
—-— brachytelsonis, 1, 21 [21].

-— brevirostris, 1, 22 |22], 23 [23].
carinate, T, 20 [20]

cristute, 1, 22 [22].

encullate, 1, 22 [22].
ewrtivostris, T, 22 [22].

debilis, T, 16 (16].

Edwardsi, I, 20 {20].

caimaie, L, 20 [20].

gracitis, I, 16 f16].

flacckets, 1, 4 [4].

Kingsleyi, I, 22 [22]
lanceocaudata, I, 21 [21).
longidens, 1, 21 [21].

media, I, 20 [20].
microphthalmn, I, 21 [21],
porra, I, 4 [4), 9 (9]

pellucide, 1, 23 [23],

pulchra, I, 21 [21].

purpurea, I, 4 [4].

yectirostris, I, 4 [4]. 9 [9).
rostrate, I, 23 [23].

Rouxi, I, 23 [23).

sanquinea, T, 21 [21]

siea, I, 4[4], 7 [7].
Aecanthometron sp., VII, 4 [142].
Acanthoscina acanthodes, IV, 14 [74],
—— serrata, TV, 14 [74] ’
Aeartia. Clawsi, VI, 30 [133].

—— discandate, VI, 31 [134].

—— qabovnensts, VI, 30 [133].

——- longiremis, VI, 31 134].
Aegisthus atlantiens, VI, 36 [139].
mucronatus, VI, 36 [139].
spinulosus, VI, 36 [139].
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il INDEX.

Aetidius armatus, VI, 11 [114],

—— armiger, VI, 14 [117],

Agalmepsis elegans, VII, 13 [151].

Agastre caliculata, VII, 8 [146].

Aglantha rosea, VII, 11 |149].

Alcyonaria from west coast of Ireland, V, 3 [101].
dAlepocephalus Giardi, Y, 22 [48], 25 [51).
rostratus, II, 25 [51].

Amallophore echinate, VI, 18 121}

magna, V1, 17 [120].

obtusifrons, VI, 17 [120].

Amphinema dinema, VII, 5 [143]

Amphipoda as food of fishes, IV, 5 [65].
bitliography of, IV, 36 [S6].

—— collected by the “Yhor,”” 1V, 3 [63).

pelagic, of the Ivish Atlantic Slope, IV, 3 [63].
Anguille vulyaris, Leptocephali of, 11, 23 [49],
Anomalocera Pattersoni, VI, 30 [133}.

Antavia coerulescens, VI, 34 [137].

crassimana, YI, 34 [137).

—— mediterranea, VI, 35 [138).

—— obtusa, VI, 34 [137].

Auntimora viola, I1, 25 [61].

Antipatharia from west coast of Ireland, V, 3 [101].
Arachnactis Bournet, VII, 14 [152).

Argentina silus, 11, 22 [48].

Argyropelecus hemigymnus, 1, 23 [49].

Artificial propagation of Salmonidae, VITI, 17 [179].
dstronesthes Richardsont, T1. 22 [48).

Augaptilus gibbus, VI, 28 [131].

lungicaudatus, VI, 28 [131].

maynus, YI, 28 [131].

Aurelia awrita, VII, 13 [151].

rearing of, in un aquarium, VII, 22 [160].

B.

Bathylagus atlanticus, II, 6 [32].
Buthypterois dubius, 11, 25 [51].
Bathytroctes rostratus, 11, 22 [48], 27 [53].
Belfast Lough, Foraminifera of, IIX, 10 [62).
Benthesema Mulleri, 11, 23 [49].

Beroe ovata, VII, 15, [153).

Bibliography of Acanthephyra, I, 26 [26].
— of Amphipoda, IV, 36 [96].

-—— of Tishes of Irish Atlantic Slope, 1T, 26 [52].
——— of Trish Copepoda, VI, 37 [140].
Bipinnaria, VII, 15 [153).

Bolina norveyica, VII, 15 [153].
Brachycalanus atlanticus, VI, 20 [123].
Braehyscelus cruseulum, 1V, 26 [86).
Bradyanus ermatys, VI, 11 [114].

Bradyrtes inermis, VI, 12 [115].

B;-adyid?u; armatus, VI. 11 [114].
Branchellion torpedinis, V, 4 [102].

Breeding habits of Phronima sedentaria, 1V, 19 [79)
British-and-Irish Avea, the, IT, 4 [30].
Bryaxis brevicornis, VI, 12 [115].

minor, VI, 12 [115)].

Buliming corvoluta, II1, 4 [56].

——. elongafn, ITI, 4 [56].

Byrne, L, W., TI, 3 [28].




INDEX, i

C.

Calanus americanus, VI, § [108).
arcuicornis, VI, 9 [112},
attenuvatus, VI, 7 [110].
Clawsi, V1, 10 [113].
cornafus, VI, 8 [111].
clongafus, VI, 6 [109].
erigffirockitus, VI, 6 [109].
—— euchrictu, VI, 30 [133].
— fiumarehicus, VI, 4 [107).
— yracilis, V1, 5 |108),
fielgolandicns, V1, 47[107].
longus, V1, 23 [126].
mustigoplorus, VI, 9 [112).
- amdrabilys, VI, 7 [110).
purvus, VI 8 [111).
pavo, VI, 9 [112].
#rinceps, VI, 6 [108],
propinguus, VI, 5 [108].
rostrifrons, VI, 8 |111].
~—— tenuicornis, VI, 5 [108].
Calanelle hyalina, VI, 6 [109).
mediterranea, VI, 7 [110],
Candaee armate, VI, 29 [132].
—— wnorvegive, VI, 29 [132].
—— pectinata, VI, 29 [132].
Candecio armeta, VI, 29 [132].
—— clongata, VI, 29 [132].

= norvegiew, VI, 28 [132].
—— voluade, VI, 29 [132].
Calocalanus parvo, VI, 9 {112].
—— styliremis, VI, 9 [112].
Centropages Chierchiae, Y1, 22 [125],
—— hamatus, VI, 22 [125].
~—— typicus, VI, 21 {124].
Centrophorus ringens, I, 25 [51].
Cetochilus helgolandicns, VI, 4 [107).
longiremis, VI, 5 [108].
Chimaere mirabilis, 11, 28 [51]
Chiridius armaius, VI, 11 [114).
~—— brevispinus, VI, 13 [1186].
—— fepuispinus, VI, 13 [116].
Clivunding Streetsi, VI, 16 [119].
Chrysaara isesceles, VII, 13 [151].
Clausia elongate, VI, 10 [113).
0[{111300(;(”_;!11,.5 ﬂ!'cu'!.(.'ﬂ!'ﬂils, VI. 9 [112].
'tione timacina, VII, 17 [155].
C‘onneo rapar, VI, 35 [138].
Conocara macroptera, 11, 25 [51], )
Copepoda, Libliography of Ivish, VI, 37 |140].
list of mavine, of Jreland, VI, 3 [106].
—— pelagic, VI, 3 [106].
C'orycaeus anglicus. VI, 33 [136].
germanus, VI, 33 [13b].
——— limbatus, VI, 38 [137].
—— remiger, VI, 34 [137),
—— speciosus, VI, 34 {137].
—— wvenustus, VI, 34 [137).
Corymorphe nufans, VII, 5 [143].
Cristellayia votulaia, TIL, 8 [56].

1
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v INDEX.

Crybelocephalus, gen. nov,, IV, 32 [92].
~— megalurus, 1V, 33 [93). '
Ctenocalanus vanus, VI, 10 [113].
Cupulite Sarst. VII, 12 [150].

Cyanew Lamarcky, VII, 13 [151].
Cyclops longicornis, VI, 22 [125].
marinus, VI, 33 [136].
Cymbasoma rigida, VI, 33 [136].
Cyplocaris anonyx, IV, 28 [88].
micrvonyy, LV, 28 [88].

Cystisoma, larva of, IV, 18 [78].
spinosem, IV, 17 [77).
Cytacandra areolute, VII, 5 [143].

D.

Dairelle Bovalli, IV, 18 [78].

—— tatissime, IV, 18 [78].

Delap, M. and C., VII, 3 [141].

AL J., VII, 22 [160).
Developtnent of Aurelia aurite, VII, 22 [160].
of Brown Trout fry, VIII, 6 [168).
—~— of Lmidia Sarsi, VII, 15 [153].

of Pelagia perle, VII, 25 [163].
Diatzis hiberaice, VI, 19 [1£2].
pygmaeq, VI, 19 [122]

Diaptomus ebdominalis, VI, 24 [127].
bateanus, VI, 22 [125].

Dias discaudata, VI, 31 [124].
longiremis, VI, 30 {133}, 31 [134].
Diplewrosoma fypicum, VII, 8 [146].
Dipurena halterate, VII, 6 [144},
ophiogaster, VIT, & [143}
Dirvetmus o3genteus, 11, 24 [50].
Discorbine minutissime, III, 5 [57].

Distribution of Adeanthephyra, 1, 25 [25].
—— monthly, of plankton in Valencia Harbour, VIE, 18 [156].
of medusae in Valencia Harbour, VIT, 20 [158].

Dolictum sp., VII, 17 [155].

E.

Ectopleura Dumortieri, VII, 6 [144]. L
Eggs and fry of Salmonidae, influence of light on, VIII, 14 [176].
Eucalanus attenuatus, VI, 7 [110].

— crassus, VI, 7 [110].

elengatus, VI, 6 [109].

mastigophorys, VI, 9 {112]

spunifer, VI, 7 [110].

Euchaete acwta, VI, 17 [120].

armate, VI, 11 [114].

atlantice, VI, 16 [119].

australis, VI, 15 [118].

barbata, VI, 17 [120].

carinate, VI, 16 [119],

commenis, VI, 16 [119].

glacialis, VI 16 1119).

Tiebes, VI, 17 [120].

hesset, VI, 15 [118].

i

[ 216 1



INDEX.

Euchaete maring VI, 16 [118).
norveqice, VI, 16 [119]
—— Prestandreae, VI, 16 [119].
—— pulchre, VT, 15 [118].

— Niuttherlandn, VI, 16 [119].
tonsu, VI, 17 [120).
Kuchilotw piloselle, VII, 9 [147).
Iuchirvella carinata, VI, 16 [119].
—- - curticeuda, VI, 15 [118), 16 [119].
—— vostrata, VI, 15 [118].
Kuplyse awrvate, Y11, 6 [144],
Jouprimno macropus, IV, %5785
Evthemisto bispinosa, IV, 24 [84).
compresse, IV, 24 [84], 36 [96).
Eutima insignis, VII, 9 (147),

F.

Farean, G, P., V. 5 [103].
Fauna, marine, of the coast of Ireland, 1V, 3 [63). V, 3 [101],
Iierasfer dentufus, 1I, 23 [49).
Fishes of the Irish Atlantic Slope, IT, 3 [29].
bibliography of, II, 26 [52].
— food of, IV, 5 [65],
Food of Awrelie curtta, VI, 24 [162].
-— of fishes, Amphipoda as, IV, 5 [65].
-—— of Luidie Sarsi, YII, 16 [154].
-—— of Pelagia perle, VII, 25 [163).
requirements of Brown Trout fry, VIII, 3 [163].
Toraminifera of Belfast Lough, ITT, 10 [62).
—— of Larne Yough and distvict, 111, 3 [55).
- - of the Red Bay, Co. Antrim, ITI, 8 |60].
—— of the Gobbins, ITI, 9 [61].

Gl

Gaedus powtasson, 11, 24 [5Q).
Gactanus armiger, VI, 14 [117].
Caudani, VI, 13 [116].
-— Holti, VI, 14 [117].
—— latifrons, VI, 14 [117).
— muaegor, VI, 14 [117].
—— miles, VI, 14 1117].
—— mtnor, VI, 14 117].
pileatus, VI, 13 [116].
Faidivs boreale, VI, 13 [116].
——— brevispinus, VI, 13 [116].
— major, VI, 13 [116].
— pungens, VI, 12 [115],
—— tenuispinus, VI, 13 [116].
Galeolaria  sp., VII, 12 1150].
Gemmania implera, VIL, 6 [144).
Gennadas parvus, V, 7 {105].
Ciobbing, Toraminifera of the, IIT, 9 (611
flonostoma bethyphilum, II, 22 [48),
microdon, 11, 22 [48].
(Tossea cireinata. \TII, 11 ”_49]
Gough, G. C.. ITT, 3 [55).
Gireen, C., VITT, 3 [165],




vi INDEX.

Hl

Halcampa chrysanthellum, VII, 14 [152).
Halitemora longicornis, VI, 22 [125].
flaloperphyrus eques, 1T, 24 [50].
Hualoptilus acutifrons, VI, 28 [131].
tongicornts, VI, 27 [130).
Hatchertes, see Salmon hatclierics.
Hein, V., VIII, 3 [165].

Hemicalunws acutifrons, VI, 28 [131),
longiceudatus, VI, 28 [131).

——- longicornis, VI, 5 [108], 27 [130].
feterochaetw, sce Heterorhabdus.,
Heterorhubdus abyssalis, VI, 26 [129].
wblanticus, VI, 27 [130].

—— brevicendatns, VI, 27 [130]
— grandis, VI, 26 [129].

-——— longicornis, VI, 26 [129].

—— norvegicus, VI, 26 {129]

—— spirifrons, VI, 27 [130].

vipera, VI, 26 [129].

Hickson. S. J., V. 3 [101].

Holt, T. W. L., IT, 3[29], V, 4 [102), VITT, 17 [178].
Hoplophoridae, 1, 3 [3]).

Hoplostethus mediterrancum,, 11, 24 {50].
Hybocodon prolifer, VII, 6 [144],
Hymenodora duplex, I, 23 {23].

—— glacialis, V, 7 [108],

Hyperia galba, TV, 20 [80].

—— medusarum, TV, 21 [81].

——— spinigera, 1V, 22 [82].
Hyperioides longipes, 1V, 23 [83).
Hyperoche tawriformis, IV, 23 {83].

I.

Janthina communis, VII, 16 [154].
Iehthyophorba angustatw, VI, 22 |125].
denticornis, VI, 21 [123].

—— hamata, VI, 22 [125].

Irenaeus Pattersonié, VI, 30 [133].
Irene sp., VII, 9 [147].

Isias Bonnieri, VI, 22 [125].

clavipes, VI, 22 [125].

K.

Katius obesns, TV, 29 [89].
Kemp, 8. W 1, 3 [3], V, 7 [105].

L.

Labidocere Kriyeri, VI, 30 [133].
TV ellastoni, VI, 30 [133].

TLagena vizsce, 111, 4 (56],

Lamellaria pellucida, vav, "Gouldi, V, 5 [103)
Lampanyctus Bonapartii, 11, 12 [38].
crocodilus, T1, 12 [38],

Lanceola aestiva, IV, 17 [77].

sayana, 1V, 16 [76].

servala, 1V, 17 [77].

—— Suhmi, IV, 17 [77).




INDEX. vii

Laodice calcarate, VII, 9 [147].

Lar sabellarum, VII, 6 [144).

Larne Lough, Foraminifera of, III, 3 [53).
Leptocalanus fiticornis, VI, 8 [L11].
Leptocephali of Anguilla vulgaris, 1X, 23 [49].
Lenckartia flavicorais, VI, 25 [128].

grandis, VI, 25 [128].

Light, influence of, on eggs and fry of Salmonidae, VIII, 14 [176).
Limecina vetroverse, ViI, 17 [155).

Lizzia blondina, VII, 7 [145].

Lophothriz secarvifrons, VI, 19 [122)
Lucieutia atluntica, VI, 25 [128].

curte, VI, 25 [128).

—— flavicornis, VI, 25 [128]

—— grandis, VI, 25 [128].

mazimae, VI, 25 [128].

Luculfus acuspes, VI, 10 [113].

Luidia Sarst, food of, VII, 16 [154].

laxva of, VII, 15 [153].

Luminous organs of deanthephyra debilis, 1, 18 [18].
—— of Scopelus crocodilus, 11, 13 [39].

——= of Scopelus punctatus, 11, 10 {36].

M.

Macrocalanus longicornis, VI, & [108).
princeps, VI, 6 [109]).

Maerurus wegualis, I, 24 [50].

- — coclorhynchus, 11, 24 [50).

—— Gueatheri, 11, 25 [51].

——- labtatus, TI, 25 [81].

—— laevis, 11, 24 [50].

mediterranens, II, 25 {51}

—— rupestris, 1L, 25 [B1].

--— selerorhynehus, 11, 25 [51].
Margelis sp., VII, 7 [145]).
Margellinvene octopuactatum, VII, 7 [145].
Marine fauna of the coast of Ireland, IV, 3 [63], V, 3 [101].
Maurolicus borealis, 1L, 23 [49]. :
Mecynocera C(luusi, VI, 8 T111].
Megaealanus Bradyi, VI, 6 [109].
—— dongicornis, VI, 6 [109].

—— princeps, VI, 6 [109].
Melamphars crassiceps, T1, 24 [50].
—— curylepis, II, 19 [45].
Mesorhabdus anncctens, VI, 27 [130].
Metacyphocaris. gen. nov., IV, 29 [89]
—— Helgas, 1V, 29 [89].

Methods of collecting, TI, 3 [29].

—-— of feeding trout fry, VIII, 5 [167).
Aetridia armata, VI, 23 [126].

—— brevicauda, VI, 24 [127),

—— hibernica, VI, 23 |126).

——— lenga, VI, 23 1126]

— Ivcens, VI, 23 [i26],

—— Normani, VI, 23 [126).

— — princeps, VI, 28 [127)

venusta, VI, 23 [126].

Miersia Aqgassizi, 1, 4 [4).

—— graritis, T, 1o [16].
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Mitrocomium sp., VII, 10 [148)].
Mnemiopsis, Vi1, 15 [153].

Molva ciongata, LI, 24 [8U].
Monstrilla Danae, VI, 33 [136].
—— helgolandica, V1, 33 [136].
—— longicornis, VI, 33 [136].
—— longiremis, V1, 33, [136].
— rigide, VI, 33 [136).

Mora mediterrane, 11, 24 [50].
Mormonilla atlantica, VI, 31 [134].
Muggiaea atlantice, VII, 12 |150].
Myctophum punciatum, 1I, 9 [35].
—— erocoditem, IT, 12 [38].

N.

Nerophis aequoreus, var. exilts, II, 18 [49].
Nettophichihys retropinunatus, 1L, 7 |33].
Noctiluea unitiords, VII, & [143],
Nodosavia simplew, T1I, 4 [56].
Nolacanthus Benaparti, 11, 16 [42].
mediterrancus, TI, 16 [42].
Nubecularia Incifuge, 111, 3 [55].

0.

Obelia nigra, VII, 10 [148].
Uclorehis Gegenbouri, YIT, 10 [148]
Oikoplenra sp., VIT, 17 [155).
Oithona Challenger:, VI, 32 [1356].
—— helgotandica, VI, 32 [135].
—— aanz, VI, 32 [135].

—— plumifera, VI, 32 [135].

—— pygmaen, VI, 32 [135).

—— mmilie, VI, 32 [135]).

~—— spinifrons, VI, 32 [138].
—— spinirostris. VI, 32 [135].
Oncaea conifere, VI, 35 [138).
mediq, VI, 35 [138].

—— mediterrance, VI, 35 [138].
—— obiuse, VI, 34 [137], 35 [138].
-—— pyriformis, VI, 34 [137].
— venusta, VI, 34 [137].
Onchocolanus chelifer, VI, 19 [122].
trigopiceps, VI, 13 [122].
Oithyiv bidentato, VT, 21 [124].

P.

Paracalanus hibernicus, VI, 23 [126].
—— parrus, VI, 8 [111],
Paralycaea. gracilis, 1V, 27 [87].
Parapasiphae sulcatifrons, V, 7 [105].
Porascina Fowleri, IV, 6 [66].
Parathemisto oblivin, TV, 24 184].
Pasiphae tarde, V, 7 [108].

Pearson, J., VI, 3 [106]



INDEX, %

Pelegie perle, VI 13 [151].

-— — rearing of, in an aqravivm, VII, 25 [163].
Phaenna spinifere, VI 21 [124].
Phiadidinm buskienwm. VIT, 11 [149].
—e eymbalcidewm, VI, 10 [148].

——— temporariim, VII, 10 [148)
Ploronima sedentariu, IV, 18 [78].
breeding habits of, IV, 19 [79].
Phrosing semilunate, TV, 24 [84].

Phyeis blennioides, 11, 24 {50].
Phyllapus bidentatus, YT, 29 [132],
Physosome lavva of f/ystisoma, 1V, 18 [78].
Plankton of Valeucia Harbour, V1L, 3 [141].
Liatyseelus orvoides, 1V, 25 [85].
Plesionika martia, V, 7 [105].
Plewrebrachia pifens, VIT, 14 [152).
Plevromamma abdominalis, VI, 24 [127).
robusta, VI, 24 [127]

Pleuromma abdominnle, VI, 24 1127].
——— robustum, VI, 24 [127).

Podocoryne carnca, VII. 7 [145).
Polycanna forskales. VII, 11 [149],
Potycheles typhiops, V, 7 (1051
Polymorphine rotwundata, 11T, 5 [57].
Pomatomus telescopion. IT, 24 |50].
Pontelin Jugeniae, V1, 30 [133).

-—— hetgolandiea, VI, 30 [133].

——— Kyayeri, VI, 30 [133]

-—— Wallastoni, VI, 30 [133)].

frantia Patiersanii, VI, 30 [133].
Pontophilus norvegicus, V, 7 [105]
Primno macropa, 1V, 25 [85].

Pristiurus melanostomus, T, 21 [47].
Pseudactidius armatus, VI, 11 [114].
Pseudocalanus armatus, VI, 11 [114]
elongatus, VI, 10 [113].
Pscudocyelops obtusafus, VI, 29 [132).

R.

Red Bay, Co. Anteim, Foraminifera of, IT1, 8 [60].
Rhiincalunus cornufus, VI, 8 [111].

aasutus, VI, 8 [111].

rostrifrons, VI, 8 [111)],

Rhizostoma octopus, VII, 14 [1521.

Richardina spinicincta, V, 7 [105].

S.

Salmon, artificial propagation of, VIIT, 17 [178).

-—— fisheries, reports of Clerks of Conservators on, VIII. 28 [190].
—— —— statistics of, VIIL, 24 [186]. '
——— fry, time for turning down, VIII, 20 {182).

—— hatcheries, VIII, 18 [180], 20 [182).

wm— —— subsidies paid to, VIII, 23 [185],

—— hatching, i floating vedds, VIIL, 21 {183).
Salmonidae, artificial propagation of, VIII, 17 [170),
—— (]evelopmel'lt Of, VIII, [i] [168].

feeding fry of, VIIT, 3 [165].

Sagitte bipunctate, VII, 16 [154].

Salpa runcinata-fusiformis, VII, 17 [185),
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Suphenia mirabilis, VII, 9 [147].
Sarsia erimia, VII, 7 [145].
gemmifera, VII, 7 [185].
prolifera, VII, 8 [146].
—— tubulose, VII, 3 [146].
Seaphocalunus aervocephalus. VI, 17 [120]).
Seina acanthodes, IV, 14 [74].
— borealis, IV, 9 [69]).

—— Boralli, IV, 10 |70).

—— crassicornis, IV, 7 [67].
—— ocdicarpus, IV, 11 [71).
—— pacifice, IV, 14 [74].

—— Rutivayi, IV, 10 [70].
spraose, IV, 11 [71).

— submargivata, IV, 12 [72].
—— wneiprs, IV, 11 [71].

—— Vusseleri, IV, 7 |67].
Seolecithrvicellu denfuta, V1, 18 [121].
—— minor, VI, 18 [121].

—— ovata, VI, 18 [121]
Secclecithrix chelifer, VI, 19 [122].
eristate, VI, 17 [120].
dentate, VI, 18 [121).
echinate, VI, 18 [121]
emarginafe, VI, 17 [120].
frontalis, VI, 19 [122],
hibernica, VI, 19 [122].
minor, VI, 18 [121].

ovala, VI, 18 [121].
pygmace, VI, 19 [122].
securtfrons, VI, 19 [122].
Seopelus caninianus, II, 9 [35].
—— punctatus, 11, 9 [35], 25 [51).
crocodiius, 1T, 12 [38).

—— glacialis, 1T, 23 [49].

—— arcticus, 1I, 23 [49]).

—— Rafinesqui, 1L, 23 [49].
elongatus, 1I, 23 [49].
Humbnldti, 11, 27 [53].
‘Seorparna cchinata, 11, 25 |51].
Seottocalanus seeurifrans, VI, 19 [122]
Seribella scriba, VI, 32 {135).
Seyllium canicnla, 1T, 21 [47).
Sergestes arcticus. V, 7 [105].
Sergin robusta, V, 7 [105].
Solmaris corena, VII, 11 [149].
Spinax niger, TI, 22 [48).
Spirocalunus ahyssalis, VI, 10 [113].
— magnus, VI, 10 [113].
Spirula Peroni, VII, 16 [154].
Stomias bon, II, 22 [48].
;ﬁ'ynap/wb’:amhus pinnatus, 1I, 7 [33].
Systellaspis Bouvieri, I, 16 [16].
——— debilis, 1, 16 [16).

——- lanceocandata, 1, 21 [21).

LTI

T.
Tattersall, W. M., TV, 33 [63].
Temora finmarchicn, VI, 22 [125].
longicornis, VI, 22 [126].
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Phalussicotta sp., V11, 4 {142].

Thalia demucratica-mucronete, YII, 17 [155).

Thamneus sp., IV, 27 [87].

Thawmelews Clapaeredin, VI, 33 [136}

rigidus, V1, 33 [136}

—— Thompseni, VI, 33 {136]. .

“Phor,” Amphipoda collected by the, 1V, 3 [63].
Thurammina sp., 111, 4 186]

Tiara pileata, VIT, 8 [146].

‘Tomopleris ontsciformis, VII, 16 [154].

frackichthys meditervaneus, IT, 234 [50].
Prachyrioynchus trachyrhynchus, 11, 24 [50].
Tropiocaris tenuwipes, I, 22 |22].

']'ro{lt. artificial I;‘rolmga.tinn. of], V11T, 3 [165}, 17 [178], 23 [185).
fry, development of, V1II. 0 [168].

—— —— methods of feeding, VIII, 5 [167)

—--- hatehing, under naturil conditions, V1T, 11 [173].
- eggs and fry, influence of light on, VIIL, 14 [176].
Tryphaena Maimi, 1V, 25 [85].

Tyrvo pucifien, IV, 14 (74],

U.

Undevehaeta major, VI, 15 [118].
minor, VI, 15 {118].

ndina vostratn, VI, 15 [118].

Undinopsis Bradyi, VI, 11 [114].

V.

Valencian Harbour, planiiton of, VII, 3 [141].
Felclla spirans, VII, 12 [150].
Vibilia armela, IV, 15 [75]
—— propinque. 1V, 14 174).
sp., IV, 16 [76].

W.

Wolfenden, R. N., Amphipeda collected by, IV, 3 [63].
——— Decapoda collected by, I, 3 [3].

X.

Xenthovalanus atlanticus, VI, 20 [123].
-—— borcalis, VI, 20 {123].

—— chelifer, VI, 19 [122].

—— cristatus, VI, 20 [123).

—— (ireeni. VI, 20 [123)].

—— obfusus, VI, 20 [123].

— ping{zis, VI, 20 [123].
Xenodermichthys socialis, II, 22 [48].
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