
AMPHIPOD-4. WITH NOTES ON AN ~ I U U I T I O N A I ~  SPECIES 
O F  1SOPOn.l. 

[Plates XVIIT-SSI.] 

This report completes the acco~uit of the Crustacea from Dr. AnnandaleJs tour 
in the Far East, submitted to me for examination. It includes notes and descrip- 
tions of the Amnpllipoda collect,ed ill Cliiiia and Japan, solile terrestrial htupliipoda 
froin the Botanical Garclens a t  Singapore, ancl an aclclitional Isopod which I dis- 
covered in one of the tubes of Amphipotla. 

The list of species dealt with is as follo~vs :- 

ISOPODA. 

Cytrtlzz~m c(i~i.iz(~t(~. (ICroyer). China. 

:I~IPFIIPODA. 

AIo~toculodes Zinz~tof~Jzilz~s, n. sp. China. 
*.l tj~loides jrrpoltica, n. sp. Japan. 
Gaw~ma~z~s n~r1zlrlldnle.i~ n, sp. China, Japan. 
Gantnznvz~s pzrlex (Linn). Japan. 
T(tlorches icz. jnportica, 11. sp.' Japan. 
Tnlo~clzestin tnnlnye~tsis, 11. sp. Siiigapore. 
Gmlzdidiclfella nzegTtne (Giles). China. 

The collectio~i dealt with here supports in the iilain the coiiclusiolls drawn 
froni the study of the Mysidacea and Isopoda. 

The Tai-Hu, though a freshwater lake, has a very iiiarked iilarine eleinent in 
its fauna. Tliis marine element has been derived froin two sources : an im~iiigratiou 
froin the south, and one fro111 the north. 

The southern element is representated alllong tlie Ainphipocla by Gvnizdidievcllcc 
megltac, a species fot~iid also in the Ganges Delta, I,. Chilka and Madagascar. The 
gentts is known ollly froxi Madagascar, India, and now Chitia, and the fact that 
the saille species is found to inhabit the Ganges Delta ancl the Tai-Hu is almost if 
not co~npletely paralleled aniolig the Isopoda, for Tnclzaccz spo~tgillicola from the 
Ganges is remarkably close to, if not identical with Tnchaan cl~inensis from China. 

The northern elelllelzt in the llzarille fauna of' the Tai-hu is mud1 liiore markecl, 



/ \ I hi.; element 111:ty 1)ti ~t~g:':tr(le(l :IS ;1 rtilid f:~.un;i *1tlt1 :~nzot~g tllc -~m1~1iipoda is 
sc.~~re.i;etitecl hl; ,IIonirr.t!tnli(*s (I'n~~tofi/liltr.s, :L repi-eseittative of ntl allllost exclusively 
,Irctic genus, :tnd one liithertc: k i i o ~ ~ a  fro111 only strictly miirinc. locnlitie;. 

'Clic lilariiie elemetit in tlle f n u n : ~  of t l ~ c  Tni-Hu suggc.sts ca~tlpnratively recent 
gecrl(lgica1 origin far this n-nter-sj-stem. 

The freslm.ater systems of J3p:ul are o f  more rcmote origi~i aticl the  crustacean 
fauiia 11rcn-ides eviclclice of :-~itinities wit11 thnt of the 1):~lacarctic regioil of Europe 
and Asia, wit11 z\il~eri~ii ;1ilc1 wit11 ;lustralasin, th:it is, with tlir older and illore remote, 
110th in tiiiitl n~xcl sp:icc, fres111v:lter f:lunias of the glol~c. 

,lmo~ig the Isopocla I iiave cilready calletl nttentioll to ilie occurrence of rlsclll~s 
trquaficzrs in I,. Hiw;~, a Pa1:ze:~retic species of u-ide distril)uti(m, and of C(rccidotlien 
kiz'i~~ti?tt~tt'(li, ;L ticw ~ l ~ e c i e s  froxlz a ~vell in C)tsu iie.Lr I<yotn, whose liearest allies are 
found in c~1.r-cs atid fresht~utor ~vells in ,Imerica. 

;Iniotiq the A1izl)hiporla there :W corrcspc)nditig relationships. I n  one of the 
i~llalid itioulitai~l strcaiils of Jal~all \\-as discovered G ~ I T ~ Z I . P Z N P I I S  $ltlt'.x, a Palaearctic 
species ~vitlz a distribution corrcsponrling to tlia t of .-lsc?lz~s tq1lrrtic2t.s. This species 
was, however, :xRsent fro111 1,. Biwa, its place 11eing taken by a new species, Gn~nma- 
irrts ( ~ ~ z ~ ~ ~ ~ i l ! I l l l c ~ i ,  allied to tlie fresliu-ater species of the great inlancl waters of the 
Palaearctic region (such ns the Caspian Sea ancl 1,al;e Baikal), of 14inerica (especially 
to  the species I ; .  rit~n~llt.rs) allcl of Australia. 

111 one of the other mourrtain streams of Japan 1)s. ,4niiandale discovered a 
species of dfyloidr7s ~ ~ l i i c l i  is very closely allictl t o  two freshwater species of the 

I \ genus found by Suyce iu T'ictoritt, Lltistrali,l. lh i s  discovery l~rovicles amoilg the 
--i~izpliipoda, :t precisely parallel case to that alreacly 1;non.n altiolig tlie Macrura iu 
tlie genus I'lr~.iitytr ( = Sifihot.tr~iliii~cr). 

l'lie results ol~tained by Dr. .ititlandale fro111 the point of view of geographical 
distribution are thus of esceptio~ial interest. 

I desire t o  t-h:l.tlk Yr. Xiinandale for giving me the opportuiiity of. exaniiniug 
and reporting upoti this interesting collection, and lily wife for the ~IrawitlgS' illustrat- 
ing this rejlort. 

ISOPODA, 
Tribe PL,-l BELLII;ER=I. 
Fanlily XXTHURIDAE. 

G e n u ~  Cyathura, Kon~l .  ancl Stebb. 

Cyathura carinata (I<roye~-) ? 

[ 1'1. S17111, figs. I---(). ] 
Loctrlitj~. --Tni-Hu, a li ttlc N.E. of Si I)ong I)ing, China, z-xii-15, j metres, 011 a 

bottoln of mud wit11 a little dccnyecl veget:ition, one felliale, ro mill. 
Rei~jr~t~l'~.s.--Thee eleiiiellt of cloubt in the idelltificatioli of this specilllen is due to tlie 

nl~pearauce ni the telson. 'Phis is very short, not mt~ch Illore tllan half the length of 
the uropods m ~ d  very 111tlcl1 sl~ortes tlirlil ill any other member of tlie falllily kt~own 



. \~~q)l~il~o(l:t  1vit11 ~iotes oil species of Iso110(1;~. 4.$0 

to me. But though the telsorl in this speci~iie~l is almost syn~tnctric;~l, it is devoiil of 
setae aiid has every appearance of having beet1 injured a t  some l)eri(~d, atid I regard 
it in this light. Otllerwise the specinren is in very close agreement with tlle publishc~l 
descriptions aizd figures of C. cu,/i?tftfrr. 111 supl~ort of lily ic1etltific:itioll 1 1l;tve givexi 
figures of sotne of the appendages of my specinien. 'they will be found to agree very 
closely with the figures given by Norman :tud Stebl~itig (18Sh) ;incl Kicharclson (10051. 

Tile flagelltiin of the first anteiiiizi (111. SVII I ,  fig. 3 )  is composed of two joints wit11 
possibly a minute third. Nornian and Stcbbiiig give four joints, ~t-liile liidlarclsoll or1 
tlze other hand figures only one. The flagellurn of the second antelxn:~ (pl. StrIII, 
fig. 4) is coinposed of ;Z single joint and this agrees ~vi th  the figures and statements 
of both the authors named above. The thoracic legs agree a1,solutely with the cles- 
cription of bTorman aiid Stebbing even to the pcctil:atc(l spirie a t  the dist-a1 cstrcxllity 
of the palm. The powerful second thoracic legs (pl. SVII I ,  fig. 5) as well as the 
reilzai~ider of these liinbs bear a siizall secoizdary nail on the inner ~nargin of tlie finger. 

I have beell tillable to find any satisfactory accoutlt of the pleopods in tlie 
species of this family. They would appear to  forin arz adrnirshle 1)asis for elassifica- 
tion. In  the preseiit specimen tlze inner braiicl~ of all the pleopods is braiiclzinl in 
structure ancl not natatory and is devoicl of plumose or sinlple setae of any kind. 
It is in all cases opaque and narroiver than the outer hranchalzd ill the case of the first 
pair (pl. XVIII, fig. g) much smaller. 130th inner and outer rami in all tlie pleopods 
are composed of a single joint. Xorman ailcl Stebbing do not describe or figure tlie 
pleopods of this species. Harger (188o), however, figures the first and second 
pleopocls and they agree with lny own observations. His description is as follows :- 
"The first pair of pleopods are co~nposecl on each sicle of a short, quadrate basal 
segment supporting two ranli, of ~vlliclz the outer is, like the basal segment, of firin 
texture, and acts as an operculunn ; in shape it is seini-oval, ~ s i t l i  the inner margin 
nearly straight, ancl is ciliated distally, :ind along the outer margin. Tlie inner ramus 
is much sinaller than the outer, :lad of delicate texture, and in the natural position is 
coverect and collcealed by thz otlter ramus; i t  is slender, wit11 iiearly parallel sides, 
rounded a t  the tip, and not ciliatecl. " 

I have quoted this description in full because i t  agrees so well with what I have 
lllyself observed aizd because i t  represents the only accoutlt of tlre pleopods of this 
species wl~icli I have seen. 

Other writers have said very little about the structure of the pleopods in this 
family. Sars (Cri~stacea of Norway, Vol. 11, Isopodaj figures the first pleopod of 
Calnthura ~ l o ~ v e g i c n  as coiliposed of single-jointed rnmi, the inner setose distally ; 
while his figure of pleopod two shows tlie rami to be each two-jointed, the inller sctose 
distally. Tlie pleopods of I - L ~ $ ~ ~ z H ~ / ~ z ( I ' L I  tcilz~is appear to l ~ e  of s..lbstantially the saine 
form. In  Ptillz~~i!h?cllrr Ic~zltis tlle first pair of pleopods have tlie r r ~ n i  single-jointed, 
the i ~ z ~ ~ e r  setose distally, while in tlze secoizrl pair Harger describes tllc outer ramus 
as ilzlperfectly articulated near the middle. In  .lntIiek~nr i ~ l i i ) t - s  Jiarnarcl describe5 
the second pair oi pleopods iii the female as haviilg the r:imi obscurely tnro-joitltcd 
ancl the same would appear to  be the case ilz Lefitrr?sth~ni f t t u ~ ~ t ~ i ,  Ranlard. 
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It is evident that Inore observation is required on tlie forrli ancl structure of the 
pleopocls in this fanlily hut  as far as present information goes the genus Cyathz~m 
\voulcl appear to be clistinguishecl by having both rami of all the pleopocls single-j ointed, 
tlie inner ranius in all cases branchial ancl without setae on its margins. 

The occurrence of this species in the fresli waters of tlie Tai-Hu is of remarkable 
interest. It \vns origiilally clescribecl froltl Greetilancl ancl is quite a corli~non form in 
the sliallow waters on the I3ast Coast of tlie TJnited States. It is also of frequent 
occurrence in the brnckisll waters of tlie f3altic Sea. C>urtley has recently recorded 
i t  from tlie river:, of East Sorfolk, and notes that  " it seems to be capable of living 
in water either fresh or brackish. At Oulton Broad, a t  tlie tillLe of capture, the water 
was very salt, hut 011 tlie three otlier clccasions on rvliicll it has been nlet with the 
water in which it was living was ~,racticnlly fresl~," I11 tlie Tai-Hu, the ~7ater  ac- 
cording t(! ;'lnn;uidnle, is quite frcsli. 

AMPHIPODA. 
I2amily OET~1CFRO'~IZ)XI~. 

(:enus Monoculodes, Stimgson. 

Mo i~ocu lodes  l imnoph i lu s ,  XI. sp. 

[PI. SVII I ,  figs. ro-20.1 
Locn1ities.-China, 

I. 'IVhangpoo River, between Shanghai and lT7usungJ j-7 lnetres, 10-xii-IS, 
abundant. 

2. Fro111 Walker Island, up Hsi Koll Ray, Tai-Hu, 2-3 metres, 5-xii-15, 
abu~ldallt  on a bottoill of hard mud with shells in patches: no weeds. 

-;. Walker Island, Tai-Hu, close in shore, 3-sii-15, three specinlens on lnud with 
small stoiies aqcl soine weed. 

-1. Tai-Hu, a little N.E. of Si Dong Ding, 3 metres, 2-xii-15, thirty-three 
specimens. 

5. OfT 310~1th of Moo Too Creek, Tai-Hu, 3 metres, 2-xii-rj, one specimen. 
6. Tai-Hu, a little N.E. of Si Dong Ding, metres, 2-xii-I j, abundant. 

('SITPES. ) 

IIcst:~~i$tio~t.-Bod~* smooth and not carinatecl ; orliainented by a series of black 
chromatophores scattered over tlie back anrl sides, and on the posterior seginents of 
the thorax and the anterior seginents of the pleon, arranged in a transverse ballcl 
across tlie posterior part of the sonlites. 

 HER^ (pl. XVIII, fig. 10) producecl illto a n~oderntel j~ long, acute and curved 
rostl-uin \1?11ich exte~icls to  tlie distal ellcl of the first joint of the peduncle of the first 
nntem~a. The head is not liarronrlr produced behind the eyes as in 34. hn~tse~zi, !If. 
k r i i ~ l c ~ i  and ,If. lolzgin~stvis. 

E~L ' s  ~ilnderntely large, contiguous, piglllerit black, a large Inass of ranlose black 
c l ~ r o n ~ o t ~ ~ ) l l o r e ~  situated dorsally over the eyes ancl alnlost masking them in dorsal 
view. 



Siide-plizics of the thorax presenting tlo special f ea t~~rcs  1 ,~ t t  ~nucll :IS it1 tllc rc- 
~llailling species of tlie yenus; the first: side-plntc somewhr~t espa~icled ; side-plates 
1-4 fringecl \vitli setae on their 1c11ver margins and with ;I sl)t.cially strong qliniftrrnl 

seta on the posterior lllargi~z where the secolzd joint of tlir liml) cnlzles off. Tile first 
three seglnents of the pleo~i have the lower hinder corllcrs roundetl arid are without 
spines or setae. 

Filfst nfzfennlr (pl. SVIII,  fig. 11) about equal to or slightly lusiger thali tlie 
peduncle of the second autennn, first joint of the 11etlu1zele about :IS lnng as the second 
but considerably stouter, thirii joint sllorter tliaii the secot~cl, Ragellurn sllortcr than 
the peduncle, co~llposed of 0-10 joints. In the ~nnle the second and third joints of the 
pedu~icle are shorter and stouter tharz in tlic ferliale nncl the flagellum is composed of 
about 12 joints but tlzere is no special developiiient of seusory hairs. 

.Seco?tcZ crvttctlrzn (pl. XVIII, fig. 12) in the female itbout orie atld a 11:zlf times as lnng 
as the first, last joint of the peduncle elongate and sle~ider about one ;ziicl a half times 
as long as the preceding joint, flagelluilz longer than the last joint of the peduncle 
and colnposed of about 11-1 z joints. In the male'tlie flagelluin is rom~~osed of about 
20 joints. 

hfoutlz parts nlzd first ~ J Z O I ' N C ~ L -  limbs (masillipedes) as for the genus. 
Seco?td thorncic linzbs (first gnathoporls) (pl. ST'III, fig. 1.3) rather sle~lder ancl 

elongate, second joint long and narrow, very nearly as long as tlie rest of the linib, third 
and fourth joints short, fifth joint with the carpnl process very long and narrow extend- 
ing to the margin of the palm of the hand, sixth joint long ailcl oval in shape, a t  least 
three tiines as long as broad, paltnar margin longer that1 the hind ilzargitl of the joint, 
from which i t  is defined by a slight angle armed with a small spine, palmar margin 
furnished with long setae. 

Third tlzorncic limbs (second gtlitthopods) (pl, XVIII, fig. 14) longer it~itl somewhat 
more slender than the secotid, seco~lcl joint longer than the rest of tlie limb, carpal pro- 
cess of the fifth joint very long aiicl nari-ow, reaching to the margin of the pall11 of the 
hand, sixth joint smaller than the corresponding joint on the second tlioracie limbs, 
long and almost linear in form, about three times as long as broad, pal111 about as 
long as the hind margin of the joint, defined by a slight angle furnished with a spine, 
and armed with long setae. 

PI. XVIII, fig. rg shows the form of the fifth pair of thoracic limbs. The Eourth to 
the seventh pairs rese~able this figure in general structure. In all the carpus is about 

equal to the propodus and the nail long and well developed and only sliglltly shorter 
than the propodus. 

I n  the sixth and seventh pairs the secoiid joint is furnished with long plulnosc 
setae. 

Eighth thoracic limbs (pl. XVITI,  fig. 16) very elongate, second joint somewhat 
pyriform it1 shape, posterior margin fringed wit11 sllort setae and having the lower 
distal corner produced into a lobe as long as the third joint, which is quite short; 
fourth to the seventh joints long and successively narrower, the propodus slightly 
longer than the merus, carpus and dactylus, which are subrqual in length. 



7't>lsolr (111. STTIII, fig, 17)  entire, cltzadratigt~lar it1 shapc, almost parallel-sicled, 
distrzl m;trgin truticate or l>erlirzl,s faintly e1n:trgitiatc atlcl arnlecl ~vitll two feeble 
spillifortit setae. 

liropods ('I. STTIII, figs. IS--20) liaving the outer railills shorter tlir~n the iriner in 
tlie first two pairs and equal to tlie inner in the tliird pair. The peduncles succes- 
sively sliorter it1 each pair and furnished with a few spines, ' l  a each with 
two or three spines. 

Lcltgth of the largest specitnens, G min. 
Ninetee11 species of tlie genus .1fo1loczrlori't~s are at present known. The present 

species is clistingt~isllecl fro111 tllem all 11y tlie structure of the second ancl thircl 
tliorncic limljs. The secoxlcl tlioracic limb especially fornis n good clistinguishing 
cliaracter. 'I'lie sixth joint is longer and more oval in shape, atid the carpal process 
of the fiftli joiiit much lo~iger a ~ i d  narrower than in any other species of the genus. 
Tlie secolid thoracic limnl~, moreover, approaches the for111 of the thircl thoracic limb 
more closely in this species tlian in any other known to me. 

The occurrence of this typically arctic genus in fresh water in Cllil~a is a 
tnatter of great surprise and interest. It is, moreover, the first record of any member 
of the falllily frotil waters other than strictly marine. Of the known species of the 
genus, one is known frotn the Gulf of Naples, one fro111 deep water in the North 
Atlantic &at, 46" N.) and one from tlte American coast. The remaining species are 
ctistributed widely in the Arctic Ocean, some few extelidiilg to Norway and the 
Kattegat and to tlie Rritisll Isles. 

[This is the cotninon aquatic ailiphipod of the Tai-Hu system, talcell in shallow 
water (3-7 metres) on a rtluddy bottom both in the lake and in the river, N. A.] 

Falllily PONTOGENEIIDAB. 

Genus Atyloides, Stebbing. 
The new species described below is certainly congeneric with A-ityloides gabrieli, 

Sayce, and d.  folrtann, Sayce, ancl for that reason I retain the generic name Atyloides. 
But I lnust confess that  the validity of the genus is somewhat doubtful and I alnnot 
sure that a new genus ought not to be formed for the three freshwater species, leav- 
ing the inarine forms to  be distributed among one or other of the recognised genera in 
this family. 

The genus was originally established by Stebbing in his report oti the Challenger 
Ampllipoda. No definite type species is indicated but  the definition of the genus is 
imniediately followed by descriptions of A .  niistrnlis (Miers), .4. nssimilis, Stebbing, 
and d. scrmticnzbda, Stebbing, in that order. 

In rgo6, Stebbing cancelled the first two species as synotlynls of Pa~/amoern aust- 
vi.rtn (Bate). It seems to me that Atyloides thus becomes a direct synoriynl of Paya- 
;noera. In 1901 ancl 1902 Sayce described two freshwater species from Victoria, Austra- 
lia, d. gnbricli, and ,4. fontn~tu aiid in 1906 these species with A. sevrnticnwda, Stebbing, 
remained the only tl~ree species in the genus. Of these, the last named has been refer- 
recl by Vanhijffen to the genus Le$tnnzphopzcs in quite a, separate fanlily ! 



, I ~ i q ) l ~ i l ) ~  i(l:r \].it-11 notc.; 011 :L S ]  et6it.s t r f  Tsoju~d:l. 4.1.; 

Sillce Ig(1f) tllr follotving lien apccies Ii;lve I~cen nttril,utkbd i t r  t]lc. ~cll l ls  : -1 .  f,it*r,ict,;-- 
ibis, Cllevl-eus, -1. ioiigicoi.~zis, Clicvrens. .l. ~~til-r~olirftr, C'hiltol~, alld :l. t~z,c/ilrradirrrs, 
Walker, while ix fifth specie., originally descril~ctl 11). Stcl~lring :l.; .-l tiqiojsis inagbtlltr~tinr 
and tra~lsferrecl later 1)). lrinl to  tllc geuus IJo~rfog~~aii~r, wax also referred to .l+/aidcs by 
Cl~ilton. Barnnrd (1916) has, liorvever. shoi\~11 that . I  . ai~rgt~llrraictr is tlle sntlle species 
as Pol~fo~cucim clrprllsis iT)ana) ancl is in rc:tlity a species of Ptrvtrntncrtr. 

The genus .Ityloi(lcs therefore at  tlie momcllt cot~tni~ls +eve11 specie?;. .\ccordi~lg 
to Stebbing (1906) tlie gerlus is distinguislled fro~n IJlrnrn~ori.e niily Ily haring the first 
antenna lollger that1 the seconrl insteacl of shorter :uid hoth genera arc distitlguishcrl 
fro111 a11 the others in tlie i'atnily l,? llsvitig n small osic-joititeil accessory flagelluzil to 
the first antetliia. Of the scren species still retninccl in .l iyl,7itltys, -1. !!~f'i'it'O~llis 311~1 
A. longicovnis have no accessory flagellum niicl in 1)otli species the second atlt-cntin is 
longer than the first. It is itlipossible fro111 tlie pul~lisliccl descriptiotls t o  define tlic 
colidition in respect to these characters in &-l. ~rrEc~~~ltiftl ancl .l. tl~ieklll~tdit-tis. So t1i:~t 
only three species, /l. gtzbricli, -4. folltlr~z(r anci -1. sc~.rtific~rucicr conforrr~ to  the origixlal 
generic defitiition. 

Apart from the questioii as to  ivliethev ,-1fjlZoitir.s is not in reality a synonjirn of 
Pnrclmocrn, i t  will be seen that  a good deal of confusion and uncertainty exists among 
the genera and species of this family. Tile may eiiciorse Cllilton's remarks that  " in 
this faillily of Arilpliipods particcrlarly there has been an tlntiecessary multiplicatioa 
of genera, atid conseqt~ently sollie characters have been introduced into tlie generic 
descriptions which are subject to i~lclividrlal variation." 

Into this coslfusion it does not seem opportu~re to introrluce new gelleric names. 
I have therefore referred the slciv species described below to  tlie genus -4iytoidcs 
because i t  seellzs to me to be clearly congeneric n?itli 4 .  gtrbrirli and .d. forrtr!nrr amcl 
possibly IT it11 A .  N ~ L C ~ ~ N ) I ~ ~ C ? I S ,  Cllilton, 1909, ivhicll i? doubt full^ the salne 3s 
n~,~ckla~tdic~rs ,  W alker. 

Aty lo ides  japonica, 11. sp. 

[PI. S I X ,  figs. 1.;--1q.1 

LocnZit)l.-Small torrent in hills behind Komatsu on Lake Biwa, 28-X-15, t\vo 
specimens, 7 mm. 

Descri#tio~z.--Body smooth, without ridges, cnrinae or spines but with a few 
very short, scattered setae on the dorsal surface. First fotrr cosal plates deeper than 
their respective segments, with n lew short setae on their 1011-er ~lzargins, first two 
not expanded distally, fourth not quite as broad as deep, excavated posteriorly. 
Third segment of the pleon having the posterior margin with 6-7 slight cre~iulations, 
a seta in each notch, lo~ver posterior angle only very slightly prodttced, loViver margill 
with three setae. Eyes large; a t  least l~a l f  as deep as the head, reniforin in shape, 
pigment black. 

First aqttensza (pl. XIS, fig. 13) about half as long as the body, first joint of the 
peduncle slightly longer and stouter than the second, third joint about two-thirds of 
the length of the second, flagellum cotnposed of about 4o joints, accessory flagellunn 



~ l l i ~ ~ u t c ,  iil~out o~le-four11 ol tlic lctigtli of thc lirst joint of the ~iiain flagellttlll ancl 
tilq~erl hy three setne. 

Secoltrl 1rtltz~t1rtr (pl. XIS, fig. 14) shorter tllnn the first, ~vith its peduncle equal in 
length to that of the first, fifth joint slightly sllorter tllnn fourth, both with two or 
three fascicles of short set:tc on tllc lower mrzrgin, flagellutu of about .jo jaints. 

Siotttl~ ;htl~ts agreeing very closely with those of il. fnltfutta, Sayce, except that 
there :Ire only tlco triangular teeth on the rlistcll margin of the inner plate of the 
~nasillipecles. -1. jci;hn?tir.lr agrees with ,-l. fowt(rlrl.r as against d .  gabvieli, Sayce, in 
tlie less espnndecl for111 of the ~~lnriclible p:llp ant1 in having the inner lohe of the first 
r~insilla furtlished tvit11"ro plumose setae. 

Srcolzd r i l l ( /  i1lir.d tho~*ncic Iillths (first nnd seconcl gnathopods) (pl. XIX, figs. I 5-16) 
subeclunl in sizc and very similar in fonu, secoild joint with a few very long setae on its 
tnargin, carpus shorter tllan the propodus, harclly if at  all lobed, with a few fascicles 
of setae 011 tlle inner cclgc, propodus ol~long, subquadrate, nearly twice as long as 
broad, 13alm sliglltly oblique with a fri~lge of slzort setae and four or five spines on 
the outer corner, inner lnargill of the propodus ~vi th  fotu or five bullches of setae, 
outer margin with a bu~lcll of seine a t  the distal encl and two or three other fascicles, 
fii~ger eq~zal to the palm. Second joint of the last thoracic limbs (pl. XIX, fig. 18) 
broadly oval, froat margin with n few spines, hind margin regularly and fillely serrate 
and producecl beyond tlie third joint. 

First z~vofiods wit11 the pedutlcles longer than the subequal rami. Peduncle 
with one spinc on each of the upper distal corners. Inner rainus with two spines 
on the upper illargitl ancl two small ancl one large spine a t  the tip. Otlter ranius 
lvith one spine on the upper margin and three a t  the tip. 

Secot~t l  t11,opods extending back to tlie level of the first uropods, peduncle longer 
thail the ratili, with one spine on the upper margin and one a t  each upper distal 
corner. Inner rainus sligl~tly longer than the outer, both with two spines on the 
upper inargin and tliree a t  the apex. 

Tlzird uvofiods (pl. X I S ,  fig. rg) outreacl~ing the first and second by about half the 
length of their branches, peduncle shorter than the rami, with one spine on the inner 
margin and one a t  each upper distal corner. Rami equal in length, lanceolate, with 
j-6 spines on their inner margins and 3-4 spines on their outer margins, a plumose 
seta accompanying each spine. 

T ~ Z s o f t  (pl. XXX, fig. 19) a t  least as long as the peduncle of the third uropods, 
cleft almost to the base, each lohe ft~rnished with four long setae in a row a t  the apex 
and a single long seta aiiterior and lateral to the terllli~lal setae. 

Le~zgth of both specimens, 7 mm. 
Xe~rzavks.-This species is, I think, without doubt, congeneric with A .  gahrieli 

and A. fotzta~tn, Sayce. It agrees specially closely with the latter species and is dis- 
tinguished by the larger eyes of I-eniforni shape, the relatively longer third uropods, 
the very nlany fewer spines on the first and seco~ld uropods, the armature of the 
telson, tlle form of the posterior margin of the third soniite of the pleon, the less 
lobed form of tlie carpus of the gnathopods and the presence of only two t r i a n g ~ ~ l ~ r  



teeth, instead of three, on the distal margin of tlic inner I O ~ K J  of  t l ~ t ~  ta:lrillillrtles. 
It differs fro111 4 .  g(~bzieli in these poii~ts snrl in arlilitio~i ill tile iltunher of setae 011 
the inner lobe of the first inarillo ollrl in the less ~spnncled form nf tllc sccrrl~d joillt 
of palp of the ~~landible. 

All three species are freshwater atid foutitl in rnc,~ultaino~ls stl.e;llus at goor1 

altitudes, Sayce's species in Victoria, lustrali:~, tlic presctit q ~ e c i e i  i l l  Japml. It is 
a matter of great interest to  note the curiotzs distri1)utioii of these tl~sccb species, 
which, however, finrls its parallel among Crustacea in tlie genus IJtrnrfj+tr a~aong illc 
Macrura. Whether tile three species of :lt!lioiri'cs here tlc,tlt with arc cotlgexitric wit11 
the inarine species referred to that  genus is :L point whieli I ant unal~le to  decide. 

On the sterlluin of certain of the tfiorncic sotnites of hot11 s1)ecinlens I fot~ntl 
a llu~ilber of finger-like processes. ils far as I c :ui xlznke otlt tllesc processes arc) 
present on the third to the seventh soirii&s ant1 tlierc m:iy 1)c one or two p:tirs, 
symmetric all^: asrangecl, on eacli somite. I anr quite un:~ble to  szzggcst R-1i:lt thesrh 
processes are or what their function may be, but tliey suggest tlie similar processus 
found by Sars in Ganttnnncs p z ~ l c s  and P O I Z ~ Q P O I ' C ~ ~ ~  i[!)ixis, 1)y Slllitl~ ill l.'oitto#o~'t*itl 
h o y i  and b y  Shoemaker (192.0) ill S ~ v ~ z ~ ~ c i l t z  j ~ l ~ ~ ~ t s c ~ z i .  

It is probable, too, that  the processes founcl by Clzilto~i in C I I I I I I I I I I Y ~ ~ S  bllt f~il tgtcl~i-  
e m i s  are of tlie same nature. They are quite distiiict froill tlie accessory brai~cliial 
vesicles which I have described below in G. ~z~z~zn~zdnl t~i ,  nrhicl~ are definitely adcli- 
tional processes on the outside of tlie branchin1 1:tmellae themselves. 

Geiius Gammarus, Pal.)ricius. 

Gammarus annandalei, 11. SI). 

[I". SS, figs. 1.--1s.j 
L o c f l l i t i e s . - - C ~ ~ ~ ~ ,  
r .  Off Si Dong Ding, Tai-Hu, 10-xii-15, ten specimens, 5-7 nnn. 
2 .  Outskirts of Shangliai, in ditches ancl slllall ponds, 17-ix-15, five specimens, 

4-5 mm. 

JAPAN. 

Lake Biwn.  
I. Station 5 ,  off Komatsu, or1 west side of lake, 74 metres, fir111 mud, I-x-rg, 

twenty-one specimens. 
2. Station 6, off Komatsu, nearer the sllore tllatl station j, 5; metres, soft niud 

mixed with shells and s ~ ~ i a l l  pebbles, r-X-15, tell specimens. 

3. Station 8, in the centre of the lake ilcnr IJThite Rocks, 77 metres, 1111td with 
fragmetlts of shell, about fifty specimens.   TYPE:^.) 

4. Station 12, two specimens from a depth of I~CI-ZOO feet in Lokc Ilixva. 

5.  Station rg, sliore at Cl~iklrnbushhna, on lower suriilce rd stones> four yoaug, 



b. St;itic)~i 14, ~ ) f f  Suga, on west side of lake, 52 metres, fine grey mud, 2-X-15, 
eight specimens. 

7. Station 15, 'lVest Coast of Oura Bay, a t  1io~t11 end of lake, 17-JI metres, sand 
~nisecl wit11 mud, 2-X-15, ten specimens. 

S. Station 22, Hiko~ie Fishery Station near the east side of the lake, in irriga- ' 

tion chaiinels ;LIUOII~  weeds, about fifty specimens. 
C). Off E;o~i~at.~;tl, 2~ feet, fine gravel, seven specimeiis. 
10. OfS Komatsu, in the iliterior of Sjoi~gilllt clt~n~c~ltis, five young specitucns. 
11. ZGz6, on lower surface of stones on shore, S-X-1.5, about forty specitnens. 

Xsrthcvtt J a p a r ~ .  
12. Sappoi-o, Hoklraido (Yezo), April 1915, e. coll. ,Ikatsulra, about forty speci- 

mens, (Presented by Dr. 'I'. Kawamura .) 
D~s~~~iptiol~.-E'irst three soniites of the pleon ~vitli a friuge of 10-12 short fine 

hairs 011 the liledian dorsal portion of the l~osterior inargiu, their lower ~nargins with 
three or four spiniform setae :uld a few hairs on tlie anterior portioa, postero-lateral 
corner acute and slightljr produced. Pl. XX, fig. 14 sllomrs the lower ~nargill of the 
third pleon sonlite in one of the specimens and gives the essential structure of these 
somites in this species. 'I'he f ourtll to tbe sixth pleon solnites (pl. XX, fig. 18) are 
astilecl with spiiies on the dorsal surface. 011 the fourth and fifth somites there are 
two pairs of clorsal spines a ~ i d  a f e ~ v  short setae, oil the sixth pleoil soniite there is 
oilly one pair of spines, one on each side. There is consiclerable variation in the 
nuinber of spines on these soillites ancl the figure I give showing their arrange- 
ment must be taken as the average typical armature. 

Head not rostrate, antero-lateral angles rounded. 
Eyes nlodernte in size, broadly oval, a l~~zost  circular in outline, pigment black. 
Side-plate 4 (pl. SX,  fig. 11) with tlie posterior aiigle distinct but obtuse ancl the 

iiiargin above slightly concave. 
E'i~~st ( I I I ~ ~ J Z T ~ ( [  (pl. XX, fig. I) liot half the length of the body, s e c ~ n d  joint of the 

peduncle as long as the  first but narrower, tliircl joint of the peduncle rather more 
tl~ali half as long as the secoucl, primary flagellu~n with about 20 joints, accessory 
Hagellulil with j joints, the teriniilal joint initlute. 'The whole appenclage is but  
sparingly provided with setae. 

Sci:otisl ~lnte i l~i (~  (pl. S X ,  fig. L )  abuut :-i of the ler~gtli of the first, the peduncle 
reachiag beyond the level of tlie peduncle of the first antenna. There is variation in 
this cliaracter. In  some specimens the peduncle of the second anteilna outreaches 
that of the first by lialf the last pedu~lcular joint and iii other speci~nens the cliffer- 
eilce is lll~lch less. The last joint of the peclu~icle is shorter than the fourth and the 
flagell~lm is conzposed of about 12 joints. The males have a few calceoli on the Ragel- 
luln joints. AIozttll pczrts are iiorlllal for the genus Galgznf~~nis. The first nztrxilk~; has 
tlle iiiller lobe moderately broad with about 18 plu~nose setae on the inner margin 
and B or 7 silllple setae on the distal part of the otlter margin. 

The seco~zd tlzoltncic li~lzbs (first gnathopods) of the female (pl. S Y ,  fig. 6) wit11 tlle 
propodus rather larger than the carpus, some~vhat dilated, palnlar margin obliclue 



and arllled wit11 a few sinqlle spines. 111 tlic al;~le (pl. SS, fig. ,;) t-lesc ;Lyl~cll~ages 
have the propodus larger and Inore robust that1 iti tllc failale, lllore qundranyuhr ill 
shape, palmar rllargiu more t ra~~sse rse  aud nr~ncil with :I tltuiiber of stout ilucoliarly 
striated blunt spines (111. SS, fig.5). 

ThM tkov(rcic liitzbs (seco~ld gnntliop(r1r) it1 tile f~a l a l c  il,k SS, fig. 7) lcMlger tll:ul 
the first, prol~odus U long as the corpLla, rcctangulitr it1 sIlal,e, trvicr: as loll~;ks hroat1, 
arlller1 with llulllerous tufts of setae, p ~ l ~ i i a r  ai;irgiti aln~ost tr~ins~-erse. In tlre nlalc 
(111. XX, fig. .+) tliese appendages 1l;lvc the prol~odus r:~tlicr stautcr tllul ill tlle 
female, the l3almar rllargin arnled with stout ljlmit spines similar to tl~osc ckn tlle firs2 
gnatl~opcd of the female. 

The for111 of tlle renlainitlg thoracic limbs may be hcmi fronl 111. SX, figs. S-!), 
represellting the fourth allcl eighth tlioracic linil~s. Tlle last tlirce puirs of t11or;ccic 
limbs are cllaracterized l ~ y  the r:~tller narrunr pyriform s11;~ptl of the st*cotrrI g'oilit, 
whicli, in tlze eiglith pair, is nearly twice as long a.; l>roitd. 

The branchiai lainellae of the third to the eight11 thortlcic liull~s Iiitve ucccssr,r?. 
branchiae ill 111e form of lolig cylindrical finger-like processes i~rising a t  tlle l~ase  of 

the lllain lanrrlla on the outside oi the pcduticlc. mlese accessory brandlial 
processes are shorter on tlle last thoracic satnite thsl: on thc~ otliers allcl niay he 
two in liu~ilber 011 seine of the gills (111, SS, fig. -col. 

Third z4vopods of similar for111 in both saxes, but in the ~llale (pl. SS, fig. I;) 
considerably larger than in the fenlale i ~ l i c l  exte~lclilig well behiizd tlie first and second 
pairs. In the fenlale tlle tliird tiropods only estetld slightly beyond tlie flrst n~id 
second pairs. In  the male the pedullcle is sllort, about 3 of tlie letigth of the 
outer branch. Illner branch slightly shorter than the peduncle and. uT the length 
of the outer branch. Latter two-jointed with tllc secozld joint A of tlie length of 
the first, with groups of spines along both iiinrgi~ls but only a few setae. 

T ~ l s o ~ z  (131. XX, fig. 18) cleft al~ilust to  the base, lobes dehisceiit ivitli their apices 
rounded and armed wit11 oiie spine and one or tn7o setae, 1,ateral ~llargins wit11 oonc 
or two (in one case three) spines. 

Lc~igth of males ancl females, rg mm. 
descriptioll given above applies to those speci~rlens capturecl in tllc deeper 

 art 01 L, Biwa, fro111 20-77 metres, i.e. Stztions j, h, 8, 12, r4 2nd 15 in tlle above 
list, and I have selected these as the types of the species. I have referred all thc 
Gallllllaricls captured in I,, Biwa to the sallie species but  :I few ~lotes on variation 
inay be useful. 

The specilnens fronl Sapporo differed from those in L. Biwa ill l la~il lg tllorc 

numerous spillules on the pleon soillites ancI in having more setae on the telsoll ailcl 
a dwe~oplnellt of setae on the iilner tliargiil of the outer ramus of tbe tllird UTOIW~S. 
All adult Illale fro111 Sapporo, qaite as large as any fro111 L. Uiiva, had one pair of 
spinules on the secolld pleoll segment, two pairs on the third segnleut, three pairs on 
the fourtll allcl fifth seg~llents at13 five spiuules on tlie sisth segment. h c h  lobe of 
the telson had two prolrliuellt spines allcl five or S ~ S  setae while the illtler lllargitl of 
the outer ramus of tlle thiscl uropods bore about fifteen long p l u i ~ l ~ ~ s e  s ~ t n c .  '1'11~. 



+!S ZUOLOGY Ok' THE FAl< b;ASl'. 

re~lzailii~ig speci~nens from this locality had the pleo~i segments similarly armed with 
spinules but occasionally the pair on tlie second pleon segment and one of the pairs 
on the third pleon segment were absent. The setae 011 the uropods were only found 
on adult males. In other cl~aracters tfre specimens were in substantial agreement 
with the sl~ecimens fro111 L. Biwa. ill1 had accessory branchial vesicles on the bran- 
chial lamellae. 

Tlie specimens from St. r3 are quite sinall and immature. Tlze pleon segments 
have the following arrange~~zeilts of spinules comnlencing with somite : I, o prs, z prs, 

prs, 3 prs, 3 prs, 2 PIS. There are thus inany more spinules on the pleon than in the 
typical form. Moreover, there is a greater development of setae on the anteiinules 
and antennae, But both these characters appear to beconle less prollounced with 
age. The setae on thc. antetmules and ax~teniiae become fewer and the spinules on 
the pleolz reduced in number. 

The speci~lzetls from Koinatsu, fro111 the interior of Spo~tgilln cleme~ztis, are also 
young specimens. The nuiziber of pairs of spinales on the pleon seg~llelits is o, I, I, 

3, 2, I. These specimens are therefore less spinulose tlian those from St. 13, but in 
having spinules on the second and third segments of the uleon they shorn a divergence 
from type. 

The speci~nens obtained in 30 feet of water off Komatsu are seven in number and 
include a typical male of G a~z~tn~tdnlei, KI mm. in length and agreeing with the type 
in tlie spi~lulation of the pleon. Tlie smaller speci~nens from 4-8 mm. in length have 
more spin~~les c11 the pleon and in four of then1 there are spiilules on the second and 
third segments. 

It will be seen therefore that there is considerable variation in the specimens in 
two characters :- 

( r j  The number and arra~lgemeilts of spinules on the segments of the pleon. 
(2) The development of setae on tlie antennules, antennae, telson and uropods. 
This variation is of two kinds :- 
(a) Variation with age. In the I,. Biwa specinlens there is definite evidence that 

young specimens have more spinules 011 the segtlleilts of the pleon and a greater 
development of setae on the a~ltennae ancl antenuules. 

(b) Vaxiatioii of specimens of approximately equal age from different localities. 
The Sapporo specimens have a greater number of spirules on the segments of the 

. pleon, illore setae on the telson ancl, in adult males, a development of setae on the 
inner nlargin of the outer branch of the third uropods. 

But sinlilar types and degrees of variation are known in Gammarus pzdex and 
there seenls 110 reason to regard it as of specific importance in the present cases. 

I11 his synopsis of the Amphipoda Ganzmaridea, Stebbing (1906) gives a key to 
thirty species of the genus Gnmmauz~s and an additional species (G. tz~tz.zita~zzts, S i m o ~ ~ )  
is regarded as doubtful. In the appendix to this valuable work a further seven 
species of the genus are listed, and, since its pu151icationj as far as I call make out, six- 
teen new species have been referred to the genus which IIOW comprises fifty-four 
species. 



It is :is well, ~)erliap?;, to indicate tlic rel;itionsllil) of tile nen- s1rccit.s here 
described l,y reference t o  Stehhing's key 31ld for that I)tlrpr)se 1 give below :L list of 
all the species of Grintni!irlzis not itlcluded in that key with an i~ldicatioti of their 
approximate pnsitioil as fur as can he j~zdged from the pufzlislted descriptioii. 

.S$i:cics. IJositiou itr .Yft>hhi~lg'.s Kt*!*. 

G. cneclts, CUeckel, 1c307. I)istix~guislied a t  oxice fro111 all other species 
C;. lzcrrrsci, Sayce, 1c)u3. 1 by the nl~sence of eyes. 
G. tetmcJznntiis, (>arl)ini, 1002. Distiizgt~isI;fled from all tlie other species by 

lzavi~ig tlie last thoracic and first three 
abdo~ninnl somites produced rlorsnllyil~to 
a median process. I slloulcl very itl~lcli 
douht if it is correctly referrecl to Gnrnvztr- 
YZIS. 

G. cafielzsis, Rarnard, 1916. 1 

G. ?zigvocztlus, Barnard, 1916. 1 Excluded in Stehbing's key under heading 
G. cmssicornis, Barnard, 1916. 7 and therefore allied to G, ohasibs, Sars. 
G. nzsirz~lctris, Barnard, 1q16. [ 
G, bn~~ingto?teltsis, Chilton, 1916. 1 
G. nust~alis, Sayce, Igor. Ehcluded in Stebbing's key, under heading 

13 and therefore allied to G. zueidemcatzni, 
G. 0. Sars, and G. nzncoticzis, Sowinsky. 

G. mmellus, Weckel, 1907. 1 Excluded in Stebbing's key under heading 
22 and therefore allied to G, pit~sgells ,  G. sowi?zskii, Behning, 1914. J ,.-Ea. 

G. chevlle.uxi, Sexton, 1913. Excluded in Stebbing's key under heading 
24 and therefore allied to G. tdzcebettii, 
Lillj . 

G. lim~zneus, S. I. Smith, 1874. Excluded in Stebbing's key under heading 
26 and therefore allied to  G, fiulc.~, Linn. 

G. znddaclzi, Sexton, 1912. 
Excltzded in Stebbing's key under heading 

G. p~ibilofensis, Pearse, 1913. 
29 and therefore allied t o  G. locztsta, 
Linn. 

Owing to deficiencies in the published descriptions and figures I am unable ta  
place the follocving species in their proper place in Stebbing's key :- 

G. snrsii, Sowinsky, 1898. 
G. yi$ejzsis, G. Smith, 1909. 
G. agltifiodeus, G. Smith, 1909. 
G. brewevi, Knnkel, 1910. 
G. fizbr~urnsce~zs, W. F. Hay, rgoa, 
G. @ropinquz4s, W. P. Hay, 1902, 

Of these six species, the first three have the inner ramus of the third uropods 
very short and are conlparable in this respect to G. ~ ~ a t n n d a l e i .  I3ut the bescrip- 



tiolls :Illcl figures \vnnting in respect to tlic :~rmnture of the last three segments 
of the plean. 

The: only specimen of G. b~t~nilcvi as yet collected had lost tlie third uropocl and 
the publislleci description gives no i~lfornlatio~l as to the arlllattlre of the pleon. 

I11 G. ~ I I I ~ / I U F ~ ~ S C ~ I ~ S  ancl G. p)q!Ji~eql~lls tlie inner l,ratlcl~ of the tliird uropod is a t  
least half as long as the outer ancl thus both species are very clistillct lrornlC. nllllnll- 
(i'alci. 

I have not heell able t o  consult the clescriptions of G. / J o I ~ ~ I I z o I ~ / J ~ ~ ~ I s ,  Relfer, 1914, 
a ~ l d  G. alfgcaczls, Vavra, 1906. With this brief review of the l i ~ l o ~ ~ n  species of the genus 
i t  is possible to state slzortly the affinities oil G. alz11alldlrlt.i. iVith the aid of Stebbing's 
key it is esclucled uncler heading 3 2 ,  and is thus relatecl t o  G. /JZIII,OCI~S, al.-.Eel., G. 
vrr~t~cllzls, Weclre1 ancl G. sowixskii,  Belming. Pronl these three species i t  is distin- 
guislleci by the shorter first ancl second antelinae, 1)y the Eorm of the second and third 
thoracic limbs in bath sexes and by the thivd uropods \vllicll have the inner ramus 
co~llparatively longer tlrialz ally of the above three species. It is, however, as well to 
point out that G. rnutclizrs has the pall11 of the second and third thoracic limbs arnled 
with tlie same type of peculiar spine as in G. n~z~znlzdcrlci. But G. nlznn~zdnlei differs 
from all the species of the geuti>s, in the possession of accessory vesicles on tile bran- 
cllial lamellae. Chiltnu (1916) in describing G,  brrrri~igtonc~zsis notes that "on sonie 
of the segments of the peraeon" there are finger-like appendages which appear to  be 
of the same nature as the 'single accessory brancliiae' described in HynleiVa jelslcii, 
Wrzesn., and H. dybozsskti, Wrzesn.". Chilton further says that tliese appendages 
appear to arise from the sternu11-1 of the segment internal to the branchiae, but lie 
was unable to deternli~le their exact occurrelice. The processes seen by Chilton 
must be, I tl~ink, of the same nature as those I have noted above in A tyloi~des japo~zicn 
and those seen by other authors in species of Gnfkz~~tltn~s, Pot~tofiol~ein, ancl S!.gzzt- 
s~clln. They are quite distinct from the accessory branchial~processes of G. n~znn~zdnlei 
wliicll are attaclzed distinctly to the oritside of the  branchial lamellae. I n  no other 
species of Ga~~znznvus liave I been able to find any mention of accessory bra~lchial 
vesicles tliough they are found in the genus Hynlellra and in some of the I.,ysianas- 
sidae. 

It is to be regretted that Smitli's inadecltlate descriptions of G. rificlzsis and G. 
nlttipodeus do not permit of a closer colilparison of these species with G. an~znndalei. 
They agree with the latter in the sllort inner ramus to the third uropods but Srvitlz 
makes 110 mention of the armature of the pleon or of the structure of the branchial 
lainellae and it is not possible to say how nearly allied to G. nlz~znlzdalcz' they really 
are. This is unfortunate because Snlith regards theye two species as in a lneasure 
il~ternzediate in structure between the geiiera Gnf~tnzurzrs ancl Ncolzifilza~g*~~ and he 
silggests that t11e latter genus has been derived fro111 the fornler in the Southerll 
hemispllere and is not genetically related to the genus Nz'flhn~gzis of tile Northerll 
helnisphere, tlie resemblance between Nifiha~.gz~s and Nco~zifilzn~~gz/~s being regarded as a 
retnarlrable case of convergence. 

G. nlt~la~zdnlei is a true Gnnz~ztrvvs in all the cllaracters that are supposed to  dis- 



d-\mpliipotla with 11ot t.s ot i  :L sl wcit~ r rf 1st 1c1i~ .  45 r 

tinguish that geiltls froln ~Vcowifihl~rg~ts. '1'Ile first uulsillnc rrrc of $ 1 1 ~ ~  t ruth f ; , r ~ r l l t i , ~ ~ l l c  

type and not of the iiitermediat'c form fomid in Smitll's two species. 
It would be interesting to be able to defit~e more :~ccumtelp the relntit)~icIlil, of 

G. ntt~zalzdalci to the Australian and Tnstnani:ul species in view of t l ~ e  occurrence of 
the genus Atvloides in Japan afld Australia and the parallel case of I'trvtrtylr :uur,nq 
the Macrura. 

[This is the cotnmon aquatic hlnpliipod of 1,ake 13itv;l. It is n1,untlant on :t mtwlrly 
bottom in from 50 to 77 metres arid occurs t.riare sparingly in slinllorvcrr  vate er, It is 
also found, both in China a d  Japan, in ditches r2~1(1 sitziilar situations. The yourig 
~pparently conceal themselves more carefully than the adults ancl their occurrence 
in the patent exhalent channels of a sponge (S$oligilltr clmciitis) is notervnrtlly. S. .d. ] 

Gammarus pulex (Lin~i.). 
[PI. XX, figs. 19-27.'] 

Locality.-Hills above Otsu, L. Biwa, among lnoss and gravel in slnall strcatnlet 
in wood, forty specimens, up to 11 mm. in length. 

Remnrks.-I cannot find any characters of specific itnportance in which these 
specilnens differ from typical Ga~mnrus pzrlex. 

Chevreux (1907) has noted the most important points in whicli specimens of 
this species from different localities vary and it will be ~s well to  describe the charac- 
ters of the Japanese specimens in these respects. 

I. The fovm of the lower Posteriov a~tgle of t h ~ .  third plcojt srgrtte~tt.-PI. SS: fig. 25 

shows the form of this plate in my specimens. The lower posterior angle is slightly 
produced and bluntly pointed. There are three or four short setae 011 the posterior 
border and one stronger seta on the lower border. 

2. The spinuZatio~z of the last tlzrce segrne?ifs of the filt~ort.---011 the fourth and 
fifth somites of the pleon there is a pair of dorsal spines, with a pair of fine short 
setae between then1 and a pair of setae to the outside of each spine. There do 
not appe:lr to be any lateral spines on these segments. On the sixth soinite of the 
pleon there is a lateral spine (sometimes two), on each side of which there is a pair 
of setae. There is no dorsal pair of spines but the dorsal pair of setaeis present. 

3. The accessory flagelluw of tlze first antt.?z~za.-The specimens slionr considerable 
variation in the number of joints in this accessory appendage, from three joints 
of more or less equal size to five joints, four of wliich are subequal and the termitial 
joint very small. 

4. Arntatz~re o j  the teZson.--PI. XX, fig. 27 depicts the telson of a nlale specimen, 
11 mm. Each lobe has two spines and four or five setae a t  the apes and n few setae nn 
the lateral margins. 

5.  The Proportions o/ the rami of the third 16roPods (pl. XX, fig. 161.-The inter- 
11a1 ramus is about three-quarters of the length of the first joint of the outer ramus. 
I figure in addition the second and third thoracic limbs (first and second gnathopodsj 
of both male (pl. XX, figs. 21-22) and female (pl. XX, figs. 19-20), the last tllcl- 
racic limb of the male (pl. XX, fig. 23) and the fourth coxal plate (pl. SX, fig. 24). T 
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was not able to detect ally calceoli on tlie first antenna of the n~ale.  The 1)ranchial 

latnellae are siinple, without accessory vesicles. 
Distvic',?rfiolt.-T11is is the first record of the species from Japan but  its occurrence 

there is not unexpected. Its distribution can now be traced right across the Palae- 
arctic region from tlie British Isles to Japan. 

Fainily TALITRIDAE. 

Genus Talorchestia, Dana. 

Talorchestia japonica, 11. sp. 

1: PI. XXI,  figs. 1-10, ] 

Locality.-Among damp weeds oil the sliore of Lake Biwa a t  Z h k ,  3-X-15, thirty 
specimens up to g 111111. in lengtl~. 

Dcscriptio~t.-.Body sinootll witliout ridges or carinae, or armature of spinules 
or setae ; preserved specitnens show extensive traces of a rose-coloured pignleilt 011 

the thoracic and abdominal somites in bands across the dorsal surface, most pro- 
nouiiced on the last three thoracic and first three abdominal sornites ; first and second 
antemiae also tinged rose colou~. 

Eyes moderately large, separated dorsally by a distance less than their greatest 
diameter, pigment black. 

Side-plates one to four with a few small setae on their lower margins, second to  
fourth with a prominent lobe 011 the hind lilargin about the centre ; third segment of 
the pleon (pl. XXI, fig. G )  with its lower posterior corner slightly produced and its hind 
lnargin with four or five minute serrations, each serration armed with a small spinule. 

First aiifr~znn equal in length to tlie first four joints of the peduncle of the second 
pair ; three joints of the peduncle subequal in letlgth, each furnished with a single 
spine on its upper distal corner, the second and third joints with one or two spines 
a t  their lower distal corners ; flagellum of 4-5 joints. 

Seco~zd n7ttc~z~zn with the fifth joint 01 the peduncle equal in length to  the pre- 
ceding four joints but  narrower; third joint with a group of seven spines on the 
lower distal corner, two on the upper distal corner and two or three scattered over 
the surface ; fourth joint with three groups of two spines 011 the lower borcler, one 
spine a t  the upper distal corner, one on the outer margin and five or six scattered 
over tlie surface ; fifth joint with 9-10 spines on the upper margin and three or 
four on the distal part of the lower inargin ; flagelluln slightly longer than the pe- 
duncle and conlposed of 11-14 joints. 

Second thoracic l imbs of the wznle (pl. XXI,  fig. 3) with the side-plate widening 
slightly distally, its lower margin provided with four or five setae; no pellucid lobe 
on the merus; carpus about equal to the propodus with a prominent rounded pellucid 
lobe on the hind lnargin towards the distal end ; propodus widening distally t o  the 
usual lobe on its hinder margin, a row of setae marking the junction of the lobe 
with the joint proper; dactylus shorter than the palm forllled by the wider end of 
the propodus; setae on the l i~nb  few and short. 



Third thnvclcic limb o j  fht7 nltrlc ipl. SST, fig. dr wit11 tlle ;ide-pl;ztc furnished tvit-l 
about a dozen stnall setae on its lower lllnrgit~ :incl a promi~~ent lot~e on its hillder 
~nargill; proyodus brondly oval, the :ulterior llinrgiu convex und nritllout settie except 

for two small ones a t  the base of the finger, posterior 111nrgiti vcrg coures, llnIf 
of i t  occupied by the pnltii which consists of n ~I l i~ l l~ \ i l  groove flanked on cacll side 
by a Sow of 17-18 spinules a ~ i d  ending in it small poc.ket into \ l~ l l i~h  tile nail fits ; ilnil 
101lg and ctirved with a nunziuer of tiliiiute setne on its illllcr lnsrgin ; setae on the 
limb very small and few. 

Secofzd thoracic limb of the lemltle (pl. SSI, fig. I) of the usual fnr~n ,  propodus 
slightly shorter than the carptis, its irmer xnargiri fur~iislled with stro~ig spinifarm 
setae ancl with just a sugqestio~i of a palm a t  its clistal encl. 

Third thovncic limb oJ tlzc fcr~t.zlc (pl. S Y I ,  fig. 2 )  with tllr second jaiat wider 
proximally than distally, inerus with a stlzall pellucicl lobe, carpus slig1~l;ltly longer thrill 
the propoclus, each of tlie.;e joints with the ujual ronnded lobes, that otl the pmpm- 
dus extending well beyond the short oblique palm ; setae 011 the limb few ancl srt~all. 

.'?ixtlz to eiglztlz tl~ovacir: li~nbs (pl. XXI, fig. 5 )  havil~g the front inargitls of tlie 
second joints arrned with 8-10 spinules atid the hi~lcl rllargins of the s:ime joints with 
about 12 small serrulations, spinules between the teeth. 

First z~rofiods (pl. XXI, fig. 7) with the peduncle longer t!iati the raini ; peduncle 
with four or five spines on each of the upper and outer margins; ilil~er hraiicli with 
four spines on the upper margin aiid two large allcl two s~ilall spines a t  tlie apex ; 
outer branch with no spines or1 its lnargins ancl two large spines at  its apes. 

Seco~zd zwofiods (pl. YXI, fig. S) peduncle about equal to the bralzches; pedrilzcle 
with two or three spines on each of the upper and otlter margins; illtier brn~zcli with 
t~vo spines on the upper margin and three a t  the apes; outer bratlch with two spines 
on the upper margill and two strong spines arid a s~nall spiuule at  tlie apex. 

Tl&ird zbrofiods (pl. XSI ,  fig. g) ~vitli tlie prosillial joint bigger and broader thail 
the distal joint, with t~vo  spines on the upper distal corlier ; distal joint with two srnall 
spines on the upper inargin and one large ancl two or three small spines at  the apex. 

Tclsol~ (pl. XXI, fig. IQ) sligl~tly notclled wit11 three or four spines of various sizes 
at  the apex of each lobe and two strong spines on each lateral margin. 

Leqtgth of adult males and females, 5)  mal. 
of the specimens liave the pigment of tlie eyes illlperfectly 

developed arid irregularly arranged. Chilton has called attellhion to sinlilar speci- 
nlens of Talov~hestia finrvispilt~~a. , 

Talorchestia malayensis, n. sp. 
[PI. XXI, figs. 11-20.] 

Loc1zlity.-BotanicaI Gardens, Singapore, among dead leaves on gromid in tile 
shade of trees, on dalnp walls of drain and qn damp earth under logs, 20-30-xii-15 
3 males, 11 females. 

Description.-This species is very closely allied to T. ,iapo~lictr and is best de- 
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scril~ed by reference to  the figtlres given herewith and by pointing out the differences 
betwee11 the two forms. 

T .  ~~uzlaj~ensis differs from T. japo~zicn in the following points :- 
(I) ahsence of serrulations on the hincl lilargin of the third segment of the 

pleoa (pl. SSI, fig. 16) ; 
(2) there are only three joints in the flagellurn of tlle first antenna ; 
(3) the second thoracic linlb of the female (pl. XXI, fig. 11) has no trace of a 

palm  id is therefore strictly simple in type ; 
(4) the presence of a distinct lobe on the inerus of the secotzd thoracic limbs 

of the male ancl the more pronounced lobe on the carpus of the same 
linlb (pl. XXI, fig. 13) ; 

(5) the shorter and broader hand of the third tlioracic limb of the male ; 
(G) the hinil margin of the second joint of the last thoracic limb (pl. XXI,  

fig. 15) is nlinutely serrated throughout, the serrations much more 
ilumerous than in T. ja#onicrc. 

Small differences in the proportions and arlnature of the limbs, telson and uro- 
pods call be detected by a comparison of the figures given for the two species [pl. 
XSI, figs. 11-201. 

Leizgth of tlie largest male, 7 mm., of the largest female, g mm. [This is the ~nos t  
cornpletely terrestrial Ainphipocl with which I am acquainted. I t  is found in damp 
places a t  considerable distailces from water. N. -4 .] 

Rcltzarlcs.--Stcl~biilg ( 1906 ) refers nineteen accepted and two doubtful species 
to the genus Tnlorchestin. Siiice that date I have described one new species, T. kern- 
pii, and referred Ovclzcstia pnvvispi~tosn, Weber, to this genus and Barilard ( I ~ I G )  
has described three new species f ro~n  South Africa, T. qt~crdrisfiiaoscn, T. ancheidos and 
T. nzsst~prtlis and transferred O~clzcstin cnfignsis t o  the genus Talorchestia. The latter, 
therefore, now inclt~des twenty-five accepted and two doubtful species. 

By the use of the key to the species provided by Stebbing we find a group of 
very closely allied forms a t  the end of the key grottped under the h,eadings 17 and 
18. These species are T. brito, Stebb., T. ~zovaehollrrtzdiae, Stebb., T. martensii, 
Weber, T ,  kempii, W.M.T., T. purvisPi9zosn, Weber, T. afzcheidos, Barnard, and 
T. az~stunlis, Barnard, t o  which nlust now bc added the two species described 
above. 

These nine species are very closely related to otie another but may be separated, 
partially a t  any rate, in the following illanner :- 

I. Side-plates 2-4 withozrt n well-marked lobe or tooth on the hinder 
posterior border . . . . , . . . T .  atzcheidos, Barn. 

11. Side-plates 2-4 with a well-marked lobe or tooth on the hinder 
posterior boder. 
(n )  Second thoracic limb ( first gciathopod ) of the  inale zuitholct 

a meral lobe. 
( I )  Hiud margin of the third pleon seglnent with a few small 

serratiolis . . . . . a . . 1'. jnponicn,  W.M.'L'. 
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(2) Hind liiargirl of the third pleou scgllierit smooth. mitltinut 

se r ra t io~~s  . . . . . . T. brit{) ,  S~d111i1ig~ 

7'. tiudnifih Ilaro. 
T. n t ~ t * n t ~ - k ~ ~ / l t r i t ~ I i L ~ e I  i ' tel~i,  

7'. mi~r!ertsid, \Vetj~?r 
(b) Secoud thoracic limb (first gnathopotl) of the male ~r l i f l r  a 

meral lobe. 
(I) Serratiot~s on tlic h i~ ld  li~argiii of the s~eoncl joint of the 

last tlioracic limb few (a1)utxt IO-12) and distant . . T.  f i i z ~ t ~ i $ p i ~ t ~ . b ~ t ,  i Y e 1 ~ 1  
T, k w b i i ,  15' .Jf.'i'. 

(2) Se r ra t io~~s  (111 the  lii~id margin of the secallcl joirlt of the  
last thoracic limb very tlumcrous arld closely set . . T. m*tlrtviraai\, iV.31.1'. 

This table will indicate the relationships of the two new species clrscribed in this 
report and the characters by which they may be distingt~ishccl fro111 their allies. 

Talorchestia, sp. 
Locality,-Si Uong Uing, Tai-Htl, Chirza, under vegetable clebris on shore, one 

female. 
Revzarks.--This specimen does not appear to show any apl~reciable differerices 

from females of T. jnfiolzirla, clescribed earlier in this payer, but  in the abseucc of 
male specinielis I prefer not to give it a name. 

Family AORIDAE. 

Gelit~s Grandidierella, CoutiPre, ri9o-l. 

Grandidierella megnae (Giles). 
[Pl. XIX, figs. 1-12.] 

G Boatrieui, Ptebbing, 1908 
G. megnae, Chiltot~. 1a21 (with sgiior~yiiiy). 

Localities.-IVllaiigpoo River, between Slra~ighni and IVtlsung, 5-7 metres, IQ- 
xii-15, twenty-two specimens. 

Whangpoo River, c( [ .  10 mi. below Shanghai, 5-7 metres, 10-xii-15, one spceimrn. 
Walker Isla~ld, Tai-Hu, China, close inshore, 5-xii-15, three specimens. 
Tai-hu, a little N.E. of Si nong Ding, China, metres, 2-xii-15, nine specimens. 
Off Si Dong Ding, China, z& metres, a-xii-15, nine speciinens. 
Remarks.--The following points of differences are to be tiutecl between the 

Chinese specimens and the Indian specinlells described by Stebbing :-- 
I. In Indian specitliells the second joint of the peduncle of the first antenna 

is equal in length to tile first and three times as long ss the third. 
I n  Chinese specinlens the second joint of the peduncle of the first 

antelltla (pl, XIX, fig. I) is one-third longer tliaii tlie first and twice as 
- long as the third in the male and one-quarter as long as tlie first and 

two and a half times as long as the third i11 the female. 
2. The second joint of the second thoracic li~iib (first gnatiiopud) of the 

male (111. XIX, fig. 5) is stouter in the Chinese than in the Indian 
specimens. 
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3. The fifth joint of the fourth aiid fifth thoracic :limbs (first and second 
peraeopods) (pl. XIX, fig. 7) is only slightly longer than broad in Indian 
speci~lzens and nearly twice as long as broacl in those from Cl~ina. 

These differences are very slllall conipared tvith the very close resemblance 
between the Illdian and Chinese speci~nens in other characters. I have given detailed 
figures of the Chinese forms to stlpport nly identification and to colnpare with the 
figures given by Stebbing for the Indian exan~ples. 

I do not co~rsider the differences I have pointed out are of specific importance. 
The Chinese examples are sometvhat larger than those from India, 6 mm. for both 
sexes as against 4 mm. for the ~nale and 5 mm. for the female. 

The agreelneiit between iny specimens and Stebbing's description extends to the 
details of the mo11t11 parts and tlie armature of all the appendages. The accessory 
appendage of the first ant-enna is shorter than the first joint of the flagelluni and is 
tipped by a few setae. The flagellurn of the first antenna has eighteen joints in both 
sexes and that  of the second antenna six jnints in both sexes. 

' Distribtltio7l.-Tllis species is only known from brackish pools, Port Canning, 
Lower Bengal, and froin the localities in China enumerated above. The distribution 
of the genus is quite remarkable. The type species, G. mnhnfale~zsis, Couti6re, was 
found in an inlaud lake (water salhe) in Madagascar, so that  the genus now occurs 
in three isolated localities, Madagascar, Bengal and China. 

(Since the n~ant~script of this paper left my hands, the inlportant paper by 
Professor Chilton (1921) 011 the Amphipoda of Cl~ilka Lake has been publishecl. I n  
this paper Cl~ilton has identified Gm7zdi(lieveZZn boswievi, Stebbing, with the earlier 
dllz'c~odcutopz~s nzegglnc, Giles. I had overlooked Giles' species but I accept Chilton's 
identification ancl, while leaving the lnaiti body of niy lllailuscript as i t  was written, 
I have altered the name of the species to read G~~n?zdidierclln nzegfzae (Giles). I n  the 
light of Chilton's description and figures practically all the small differences noted 
between Chinese Indian specillzens disappear and the identity of the Indian and 
Chitlese forms is confirmed. Chilton goes fustller and identifies the original species 
of CoutiBre, G, ~nnl~nfnle~zsis, with Giies' species, so that the same species occurs in 
Madagascar, India and China. All my male specimens belong to Chilton's for111 I. 
Chilton places the genus in the family Aoridae and describes a second species, 
G. gilcsi. 1TT.M.T. September, 1921). 
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EXPLANATION OF' PLATES. 

PLATE XVIII. 

Cyathura carinata (Kroyer). 
FIG. I .  ---First maxilla. X 3 4.3. 

, ,  5.--Maxillipocls, X 34.3. 
,, 3.-First antelitla. X 22.7. 

l )  +-Second ,, X 22.7. 
,, 5.-Second thoracic leg. X 227. 

))  6.-Third ,, X 22'7. 
I I 7.-Eighth ,, I , X 22.7. 
, ,  8.-Telson and uropods. X 22.7. 

I I g.-First pleopad. X 22.7. 

Monoculodes lirnnophilus, n. sp. 
FIG. 10.-Head and rostrum. X 24. 

jJ 11.-First antenna. X 44'6. 
, l  I 2. -Second , , X 31'.3. 
) j 13.-Second thoracic leg. X 4496. 
j l 14.---Third , , ,, X 44'6. 
,, 1.5.---Fifth ,, ,, X 44'6. 

l J 16.-Eighth ,, ,, X 22'7. 
,, 17.-Telson. X 68.7. 
l 1  18.-First uropod. X 44.6. 
, ,  19.-Second ,, X 44.6. 
J I 20.-Third ,, X 44-6. 
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Figs.1-9. Cyathura carinata (l(royer). 
Fig<. 10-20 hlonocillodcs limnophilus, sp. nov. 



PLATE XIX. 

Grandidierella megnae (Giles). 

FIG. I.--First antenna of male. X 22.7. 

) J  2.--Second ,, , ,, X 22.7. 
,, :j.-Second thoracic leg of female. X 22-7. 
7 I 4. -Third l ,  ) I  ,I ), X 22.7. 
,, 5.-Second ,, ,, ,, male X 22.7. 
,, 6.-Third l )  , I  ,I , l  X 22'7. 
,, 7.-Fifth J l , I  I ,  ,, X 22'7. 
,, 8.-Sixth , I  ,, ,, ,, X 22'7. 
,, g.-Eighth , ,  I ,  ,, X 22.7. 

FIG. 10.-First uropod. X 44.6. 
,, 11.-Second ,, X 44-6. 
,, 12.-Third uropod and telson. X 44.6, 

Atyloides japonica, n. sp. 

FIG. 13.-P&duncle of first antenna and accessory appendage. X 22.7. 

J j  14. --Peduncle of second antenna. X 2 2 7 .  
,, 15.-Second thoracic leg. X 22-7. 

J J  16.-Third ,, ,, X 22.7. 
,, 17.-Fifth thoracic leg. X 22.7. 
,, 18.-Eighth ,, ,, X 22.7. 
,, 1g.-Third uropods and telson. X 22.7. 
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Q. S. T. del. 
1;igs. 1-12. Gri~11~1itlicrcll:t I ~ ~ C L Q ~ C  (Gilw) . 
Figs. 13-19. Atyloitlc~.; inponica. sp. nov. 



Gammarus annandalei, n. sp. 

, FIG. I.-First antenna. X 1g.1. 
,, 2.-Second ,, X 15.1. 
,, .j. --Secoild thoracic limb of male. X 15.1. 
. , 4-Third ,, , , , ,  X1S.I. 
, 5.-Spines on palm of second and third tlloracic legs of' male. X 8a.il. 
,, 6.-Second thoracic limb of female. X 15.1. 
., 7.-Third ,, ) ,) ,, X 15.1. 

8.-Fourth ,, 2 )  ,, ,, male. X 15.1. 
,, 9.-Bighth ,, l >  ,, ,, X 15-1. 
,, 10.-Gill with accessory vesicle. X 15.1. 
,, 11.-Fourth coxal plate of specimen from I,. Biwa. X 15.1. 
,, 12. J )  I )  , I  J )  J )  ,, Hikone. X 15'1. 
,, 13- 1) J j l  ) )  , I ,, Sapporo. X 15'1. 
,, 14.-Lower margin of third pleon segments. 
,, 15.-First uropods. X 15-I, 
,, 16.--Second ,, X 15.1. 
, I - h i d  ,, X 15.1. 
,, 18.-Last three segnlents of the pleon, and telson. X 15 I. 

Gammarus pulex (Linn.). 

FIG. 19.-Second thoracic limb of female. X 13.0. 
' > ,  20.-Third ., . e *. ,, X 13'0. 

, 21.--Second ,. -. ,, male. X 13.0. 
,, 22.-Third ,, 7 . ,$. ., X 13'0. 
. 23.-Eighth ,, 9 9 . v  - ?  X 13.0. 
,, 24.-Fourth coxal plate. X 15.1. 
, 25.-Lower margin of third segment of pleon, X 15.1. 
,, 26.-Third uropocl. X 15.1. 
,, 27.-Telson. X 34.3. 



Figs. 1-1s. C;;~mrn,~rus annandulei, sp. ncx. 
Figs. 19-27. Garnm,lru?; pulcs (1-inn.) 



Talor+chestia japonica, 11. sp. 

FIG. I.-Sccoilcl tllorncic limb of female. X 2 2 ' 7 .  

, 2.--Third . . ,, .. ,, X 22.7. 

. 3.-Scconcl , ,, ,, male. X 32.7. 

.. 4.- Thircl ,. ? ,  , a y  X 22.7. 

, -7.- -Eighth ,, ., . .. X 15.1. 

. f>,-lo\~rcr ancl llillder ~llargiil of tllircl segment of pleon. X 22.7. 

. ;.--First uropocl. X 44.6. 

. 8.-Second ., X ++'G 
, , 9. --Third ." X 44.t;. 
, I - e l s .  X 44.6. 

Talorchestia malayensis, 11. sp. 
FIG. I I .---S~COIIC~ thol-acic linlb of f einale. X 22 '7. 

,, ~~.--Tllircl ,, l I % 9  
I >  X 12.7. 

,, 13.-Second ,, 3 9  ! )  male. X 22.7. 

.. 14.-Tlii~d ,, ), r ?  3 9  X 22.7. 

,, 15.-Eighth ,, 1) I )  I 1 X 22.7. 

,, 16.--Lower liinder margin of third seglllellt of pleon. X 22.7.  

,, 17.-First uropod. X 22.7. 

,, 18.-Second ,, X 44.6. 
,, 19.-Thircl ,, X 44.6. 
,, 20.--Telso~i. X 68 7. 
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1 1-10. Talorchestia japonica, s~r.  iwv. 
Figs, 11-20. Talorchestin mnlnyensis, sp. nov. 




