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AwrT. XXX A Fresh-water Crab, and its Distribution n Australio wud
New Zealand.

By Cuaries Chivron, M.A., D.Se, M.B., CM., LL.D.,, F.LS., Professor
of Biology, Canterbury College, New Zealand.

[ Read before the Philosophical {ustitute of Canterbury, 2ud November, 1914.]

In a small collection of Crustacea made towards the end of 1913 by M
W. R. B. Oliver on Lord Howe and Norfolk Islands there is one specimen
of a small fresh-water crab, Hlymenosoma lacrstris (Chilton), which was
obtained under a stone in a fresh-water stream on the top of Mount Gower,
about 3,000 ft. above sea-level, in Lord Howe Island.

This crab is already known from some northern parvts of New Zealand,
from Norfolk lIsland, and from localities in Vietoria, and its occurrence
in Lord Howe Island is therefore of considerable importance, and affords
another Bk in the chain of evidence that will finally lead to the explanation
of its geographical distribution. A brief account of the history of this
erab seems, therefore, desirable.

1t was deseribed by mysell in 1832 under the name Elamenn (2) lacusivis,
from Lake Takapuna (also ealled Pupuke), North Shore, Auckland. The
waters in Lake Takapuna are fresh: but as the lake Is only a very
short  distance from the scashore, and there was no similar crab then
known from other lresh waters in New Zealand, 1 did not for some time
attach particular importance to its fresh-water habitat, but considered it
as being possibly a relict 7 form that had only recently adapted itself
to hfe in fresh water. A fuller knowledge of Lake Takapuna would,
itself, have shown that this view was erroncons, as will be seen from the
account I give below ; but at that time little was known of the fauna of
the lake.

In the next vear (I833), having obtained further specimens, I re-
described the species and placed it under the genus Hymenogoma as defined
by Haswell in his catalogue of the Australian Crustacen published in 1882,

Nothing more was added to our knowledee of this form till the vear
1901, when 1 received, through the kindness of Messis. W.oand R. M. Laing,
specimens from fresh-water streams i Norfolk Island which appearved to
me to be practically identical with the New Zealand species.  About the
same time Mr. S. W. Falton, of Melbourne, obtained speeimens from Norfolk
Island, and also from Lake Colac, Victoria, and these, together with a
single specimen collected some vears previously by De. T S0 Hall in the
Moorabool River, Vietoria, also appeared to helong to the same species.

I sent New Zealand specimens to My, Fulton for comparison with those
trom the other localitics, and, although he detected some slight local
variations, he found that they were all so much alike that in the account
published by himself and the late F. K. Grant in 1902,% he veferred them
all to Hymenosoma {lacustris (Chilton).

About a vear later Messrs. Lucas and Hodgkin, in thelr investigation
of some of the fresh-water lakes of New Zealand, obtained one male and
one female specimen from Lake Waikare, Auckland.  These were after-
wards submitted to me for examination, and in my report published in
19067 were assigned to the same species, which was therefore evidently more
widely distributed in the northern part of New Zealand than I had oviginally

* Proc. Roy. Sue. Victoria, vol, 15 (us.), p. 0.
T P78, 1906, p. 702,
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thought. Its area of distribution was afterwards still more extended by
its discovery in the River Waipa, specimens having heen sent to me from
that locality by Mr. Checseman, and recorded by me in Trans. N.Z. Inst.,
1912, p. 128.

To this must be added 1ts occurrence in Lord Howe Island, as mentioned
at the beginning of this paper.  Mr. Oliver has, however. called my atten-
tion to the fact that m 1889 Mr. R. Mtheridge recorded a fresh-water erab
in Lord Howe Island. In his account of * The General Zoology of Lord
Howe Tsland 7 (Australian Museum. Memoir No. 2, p. 34) he savs, © By
far the most important member of the Decapoda was Mr. Whitelegge's dis-
covery of a fresh-water erab, plentifuily distributed in the water-carrving
gullies of the North Ridge, behind the Old Settlement, at a height of from
200 ft. to 300 {t. ahove high-water mark. 1t iy a species of Hywenicrs.”
This crab is recorded in the list of species on p. 36 as © Hywmeniens sp.”
There can be little doubt that it 1% the same species as the single specimen
obtained by Mr. Oliver -i.e.. Hipnenosoma laeustris (Chilton).

It will thus be seen that this crab, Hiypmenosoma lacustris, 1s known
from three localities in the north of New Zealand. from Norfolk Island.
Lord Howe Island, and from two localities in Vietora, Australia, and that
it 1s therefore a fresh-water species widelyv distributed in localities now
separated by broad tracts of ocean.

[ts true fresh-water character was not at first recognized owing to
ignorance of the nature of Lake Takapuna, in which it was first found.
This lake ix situated very near to the sea, ity eastern edge being not more
than 200 ft, {from the high-tide mark m Rangitoto Channel, while its western
edge s within 400 vards of Waitemata Harhouv; the deepest part is stated
to be 168 ft., which is about 100 ft. helow the bottom of the neighbouring
Rangitoto Channel. Tt was formerly thought that there might possibly be
some connection between the lake and the neighbouring sea, and it was
doubted whether there was not a substratum of sca-water in tho lake at
depths helow that of the channel.  In 1899 Mr. .J. A, Pond undertook the
investigation of the waters of the lake. and the following facts, together
with those already given, are taken from his paper published in 1900.*  He
took samples of the water from the surface at various distances from the
margin, and also one from the pump-well at the pumping-station which
supplies the suburb of Devonport.  These samples were submitted to
analvais, and ¢ vielded chlorine 2-87 gr. per gallon in each instance, while
the total solids at 105° (1 were 863 gr. per gallon from the lake and Devon-
port samples, the pump-well 8-96 gr. per gallon.”  He also obtained samples
from diffevent depths viz., 50 ft., 100 ft., 157 ft., 160 {t., and 163 ft. * The
results of analvsis gave chlorine 2-37 gr. per gallon, equal to chloride of
sodivan 4-73 gr. in each sample, while the total of solids gave 8:68 gr. per
gallon i each instance, the water from the bottom of the lake being de-
canted from the precipitated matter.  There is, therefore, not the slightest
difference in these two factors of the waters at varving depths, and these
agree with our analvsis of sumples taken at various periods.”

Mr. Pond’s vesults show the Takapuua-is a gennine fresh-water lako
without any connection with the neighbouring sea. This character is also
confirmed by the fauna of the lake, for Mr. H. Suter, to whom 1 applied
for information, informs me that the general fauma of the luke s decidedly

* Pond, J. A, “On the Pereentage of Chlovine in Lake Takapuna,” Trans. N.7Z
Inet., vol. 32, pp. 241, 242,
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fresh-water, no marine or relict forms heing known to him. Of fresh-
water Mollusco he hag collected the following : Potawmopyrgus corolla Gould,
Potamopyrgus corolla salleana Fisher, Tsodora tabulala inoeste 11, Adams,
Latia weritoides Gryay, Corneocyelas novae-zelandie Prime. Diplodon wenziest
depanperats Huatton ;  the small fresh-water leech Glossiphowia  novae-
zealandice Dendy was discovered in the lake by Mr. Suter, and he las
several times seen in it specimens of the fresh-water cravlish Paranephrops.

1t is therefore evident that this little cvab is a genuine fresh-water
species, and judging from its distribution it must be of very considerable
antiquity.  Owing to the difficulties of its dispersal across wide tracts of
sea by ordinary means, it seems almost certain that the localities at which
it is now found were formerly connected by land, though, of course, the
Jand connections need not have been continuous throughout the whole
length of its area of distribution at any one time.  Nothing is vet known
of the animal’s life-history.  Presumably it lias a free-swimiming zoca stage,
but even if this could reach the sea from the lakes and vivers m which the
adults live it 1s difficult to imagine how it could cross the seas and ascend
other fresh waters so as to account for its present distribution. In one
female from Lake Takapuna there are about twenty zoeae lying free undor
the abdomen of the female. Thev are of rather a large size for snch a
small crab; the abdomen is still folded under the thovax, which is fully
I mm. in length, and thev appear to have been only vecently hatched from
the eggs; the appendages are short and do not look as if they could be of
much use for locomotion, and it ig possible that i this species, as in many
fresh-water forms, the young are carried about by the female for a longer
time than in the case of corresponding marine species.

Its distribution is an important addition to the evidence showing con-
nection hetween the north of New Zealand and lands lying farther north.
A Tull explanation of the phenomena would involve discussion of the origin
of the whole fauna and Hlora of New Zealand so far as the northern element
is coneerned, and this would be quite out of place in a paper such as this.
It may, however, be desirable briefly to recapitulate what is known with
regard to the distribution of other fresh-water Malacostracous Crustacea
from New Zealand.

The New Zealand fresh-water erayfishes helong to the genus Paranephrops,
which is confined to New Zealand, its reported occwrrence in Fiji being
probably due to an ervor in the locality labels. Three species are usually
recognized, of which the one generally known as the norvthern form,
L. planifrons White, 15 found throughout the whole of the North Island,
and also from the north-western and western portions of the South Tsland
~—t.e., the north of the great chain of mountains formed by the Southern
Alps and their northern continuations.  From the discusston of these species
of crayfish as given in Mr. Arvehiey’s paper in this volume (p. 295) 1t will be seen
that the North Island species. Pavanephrops plaieifrons (White), 18 composed
of two or three varieties, one of which 18 found only to the north of the
parallel of latitude passing through Tauranga, its area of distribution,
therefore, corresponding fairly well with the New Zealand arca in which the
crab Hymenosouw lacastris is found.  The fresh-water crayiish of Australia
belong to different geneva—-viz., dstacopsis, Chaeraps, and Parachacraps.
(See Geollrey Smith, © The Fresh-water Cravlishes of Australia,” P.Z.S.,
1912, p. 144)

The small New Zealand fresh-water prawn, Xophocariding crrvirostiis
(Heller), 18 found in practically all suitable fresh-water streams throughout
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the whole of New Zealand, and also occurs in fresh waters at the Chatham
Islands. It is not known from any part of Australia, but, curiously enough,
appears to occur again in Assam, specimens from this locality being in the
collections of the Indian Museum, and, according to Mr. 8. Kemp,* prov-
ing to be indistinguishable from those obtained in New Zealand. On the
other hand, the fresh-water prawn known in Australia as X. compresse
{De Haan) extends as lar as Norfolk Tsland, and though it is placed by
Bouvier in the same genus as X. ¢orvivostris it differs markedly from that
species in the character of the rostrum. X. comnpressa 1s a species of wide
distribution, and extends from Australia right up to Japan.

The former northern extension of New Zealand which seems necessary
to account for the distribution of the crab Hynenosoma lacustris seems
also indicated by the range of the large land-shell Placostylus,t o genus
which is represented by two species in the north of New Zealand, and by
others in Lord Howe Island, New Caledonia, New Guinea, Fiji Islands,
New Hebrides, and Solomon Islands, and by the fact that the predominant
carth-worms in the North Island belong to the subfamily Megascolecinae,
which is characteristic of Australia and Tasmania, and is also represented
in Norfolk Tsland.]

I append the following briel deseription :- -

Hymenosoma lacustris (Chilton).
Elamena (2) lacustris Chilton, Trans. N.Z. Inst., vol. 14, p. 172.
Hymenosoma lacustris Chilton, Le., vol. 44, p. 128 (with synonymy).
The chief points in the deseription ol this crab may be given as follows —
(arapace nearly circular, rather broader than long ; flat, naked, or with
a few scattered hairs.  Rostrum broad, strongly depressed, its upper surface

TF1c. 1.—Hymenosoma lacusiris (Chilton), 2. Drawn from Norfollk Island specimen.

concave from side to side, extremity in form of an obtuse angle. Antero-
lateral margins of the carapace with 2 obscure teeth. Cheliped of male
small, propod only slightly broader than the carpus, hairy. Ambulatory

*Kemp, 8., “ Notes on Decopoda in the Indian Museum, No. 4, Records Indian
Museum, vol. 7, p. 113. .

T Suter, H., ““ Manual of the New Zealand Mollusca,”” p. 763.

1 Benham, W. B., Trans. N.Z. Inst., vol. 37, p. 282, and vol. 35, p. 273.
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legs somewhat densely covered with fong hairs, tarvsi long, slender, com-
pressed, densely haired.  Last pair of legs somewhat shorter than the
preceding.  Abdomen of male of 5 joints subequal in length, 3rd rather
narrower than the fst and 2ud. 4th nearly as wide as the 3rd, last broadly
rounded at the end ; margin fringed with very short hairs, some longer
ones being scattered on the surface.  Abdomen of female with slight median
vidge along its whole length.

Folton and Grant have pointed out that the speeimens from different
[ocalities differ shghtly as to the prominence of the obseure teeth on the
margin of the carapace, the hamwiness of its surface, and the small teeth or
tubercles on the wyist and hand of the cheliped of the male. These features
were, however, found not to he constant, and | agree with them in con-
sidering all the forms as belonging to one species.  Kven if 1t should be
necessary for systematic purposes to distinguish local varieties, it would not
affect the tmportance of the fact that the same fresh-water crab is found
in several lands now widely separated by sea.





