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Tl1e ge11t1R Ligidiuni was separatecl fro1n L1'.gict by Brandt ir1 
1833 ,vitli tl1is dia.gnosis : "Articulus ap1Jen<licis caudalis apicalis 
-exterior artict1li lJa,salis apici interius at1te1n processt1i proprio 
-ex. articuli basalis apice prodeu11ti insertt1s." It is ,vell definecl 
in structure and l1abitat from Ligict, although nearer to tl1at 
genus tl1a11 to n,11v otlier Terrestria.I Isopod nnd linked to it by 
tl1e 11evvly-<lescribed genus Ligi'.dioides Wal1rberg (1922); and 
tl1ere is bnt slight range of s·~ru~~ure ,vithin it. Budde-Luncl 
{1885) gives five species ,vl~icl1' .l1e d!3scr~bes in Latin ,vitl1 tl10 
11tmost brevity n.11cl ,vithout figures. Tl1e most important n.u<.l 
indeed ofte11 tl1e only cl1aracter given 1s tl1e form of the 
uropod, but as the appendage is brittle ancl • often lost, it is 
someti1nes in1possible to .make a certain ide11ti6cation from l1is 
clescription. I orily retain t,vo of these species, but severH.l 
good s_pecies l1ave bee11 aclded since BL1dcle-Lund's .,vorl,, and l1is 
collectio11 contn,i11s specimens, mostly 11nicle11tifiecl by him, whicl1 
J1ave enabled me to describe all but fot1r species. 1'-11e revisio11 
of this g~nns hiis been greatly aidecl by a rece11t pa1Jer by Verl1oeff 
(1918) dealing with the Europea11 species, i11 ,vl1icl1 m11cl1-neede~l 
ne,v characters ::i.re proposed, and n new subge11ns, TyzJhloligidiiini, 
is set up, 011, to my 1nind, amply sufficient grot1nds, to contain 
Dn.rl's cn.ve-cl,velling Li[Jidiurn, crecu1n,. 

* 'rhis pn.per is the seco.n::1. of a series, 
54* 
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(2) Gerie1"ic a1icl S1Jecific Gltciracte1·s. 

, I l1ave not f ot111d any n1ar]{ed sexua.l tli1no11)l1isn1 to occur i11 
Ligidiiirn.,, tl1e difl'ere11ce between tl1e sexes being co11fi11e<l to tl1e 
111odifiecl pleopods of tl1e male. 111 some species of Ligia t11e· 
sutures separating coxo.l p_lates from terg·ite are <lift'ererttl )' 
111ark:ed in the sexes. It is interesting to 11ote tl1at 110 sr1cl1 
flifference is to be fo11ncl i11 tl1is genus, a11cl tl1at tl1e sutt1res a1·e 
111arked, if at a.II, in ~1,11 entirely different n1anner b)' fi11e se111i
circula,r grooves 011 tl1e last fo11r tl1oracic somites of lJotl1 sexes 
(text-fi~. 7,a). 

rl'l1e propo1·tio11s of tl1e body arid tl1e size vary ren1n.rlrn.bl_y 
little. 

rr11e colou1· of 1>reservefl_ speci1nens is of little vhl ne, but tl1e· 
clistribution ·of the· l)ig1nent is someti111es. cl1n,l'acte1·istic a1ul 
uJ,vays ,vortl1 noting·. 

Tl1e ge11era.l sii1fa,ce of tl1e body is remarlcably s111ootl1 a11(l 
polisliecl in all b11t t,vo species, vvl1icl1 l1av0 n. 1·oug-l1ene<l a1)1iea,r
ance O¥t'i11g to the 1)resence of S<:!ales or lrnobs. 

Ceplialori. Tl1e line of tl1e episton1e is continuot1s, Above ar11i 
bet,veen tl1e i11sertion of the antennro it forms a (lo,v11,vardly-• 
directed V, wl1icl1 differs in lengtl1 ancl sh11rp11ess ir1 clifl:'erer1t, 
species. '\,Vl1e11 prolo11gecl an<-l sl1arp it co1n111only projects 
forward to form n, sligl1t tria.ng11la.r rostrurJ1. rl1l1is condition is 
t,ermecl "}Jrodt1cecl" i11 the follo,ving descri1)tio11s (text-fig·. 7, b ). 
rl'l1e eyes n.re 1noderately large i11 all S})ecies of the snbge11ns 
Ligicliuni, and occu1)Y the la.tern.I corners of tl1e l1e~1.d. I11 front. 
of the l1ir1d margin of tl1e cephalon is a 1l101·0 or less deep trenc11 
('' transverse groove"), ope11ing· to the cl1eel<: n101·e or les;:; bel1i11tl 
tl1e 0)'e on eacl1 side, Tl1e two pear-shaped l)its 011 tl1e forel1e:•ttl 
of 'Liyia are representccl. in tl1is gen11s by grooves (" fro11tn.l 
grooves'') wl1icl1 originate bel1ind the eyes ir1 tl,e trrt11s,·or::;e
groove, run for,vards 011 the i11ner side of tl1e 0)'es, ll,rul tn1·11 
in,vards 011 the top of tl1e l1ead to run to,v::irds eacl1 other parallel 
to tl1e trans\·e1·se groove. Tl1ey 11ever meet in tl1e 1nicl-lir1e, but 
end abr11ptly. '.l'he clema1·cation of tl1ese groo,res l1as sorne· 
systematic va.ll1e. (Text-figs .. 3, b; 7, b.) 

rrl1e thora,cic soniites vary little in ge11eral for111. Tl1e l,ind 
margins·of tl1e .first tl1ree are more or less straigl1t, tl1e fot11·th is 
sligl1tly conca.ve, and the ren1ai11der more cleeply so o,ving t.o tl1e 
bacl{Wfl.rd prodt1ction of tl1e lateral corners. These ~1,re 11eve1", 
l1owever, 1nucl1 procl11ced. 'l'he first somite t1sua.ll)r clifl'ers f1·ont 
tl1e remainder, as }1as bee11 pointed out by Verl1oeff ( 1901 ). I11 
1nany species the tergite is clinted on the postero-la.teriLl cor11e1· 
of eacl1 side, a11cl tl1e cli11t n1ay tal{e the form of a ,vide shallo,¥ 
pit or of a shn.llo\v groo:v.e ,forming a '' re-entrar1t" fron1 tl1e hi11d 
borcler of tl1e tergite (text'rfig. 3, c & d). In eitl)er ca,se it super
ficially ap1)ears ns if the terglte hafl bee11 C}1reless]y 11i1Jpeel l)y a 
fine pa.ir of forceps. TJ1is str11cture is referrecl to hereafter ns. 
tl1e " lu.tern.l depressio11/' When the de1::iressio11 is extendecl to 

, 

• 



• 

ISOPOD GENUS LIGIDIUM, 825 

the l1i11d b_order of tl1e tergite, there is often prese11t 011 its l1ind 
,edge :-t patcl1 of stiff' bristles arra.ngecl in about three transverse 
J·o,v:..;, fo1·111i11g, n.s it; ,vel'e, a, thick: fe11ce of stalres f1,t tl1e entrance 
to tl1e little valley. Verl1oefl' (1918) l1as suggestecl tl1:tt this 
~1.p1)n.1·n.1ius rna.y be t1secl ns n, comb for clea,r1ing the nnter111te, but 
co11fi1·1nr1,torj' ol>servn.tioris l1a,ve yet to be 1n11de. 

'l
1
i1e edge8 of tbe tergites are beset ,vitl1 '' Scl1tl}1pe11borste11" 

sirr1ilar to those of Ligia, as described by "\V l'l.l1rberg-that is to 
.say, tl1e bristle usualJy projects slightly, but 11ever conspict1ously 
f ro1n tlie scale; it is so111eti1nes 11ot easy to cletect. 

'l'l1e ctbdonie1i (n1etasome) is al,vays a.bruptly contractecl. The 
first t,vo sorr1ites a.re covered by the last t11oracic som.ite, ancl are. 
,vitl1out cl1·n.,v11-ot1t pleural pl_ates, but the re1naining somites 
i1ave these n1oderately drawn 011t. The terrr1inal somite is very 
simila,r ir1 form i11 ~11 species. The hinrl borcler is ftrcuate or 
·very bluntly n.nglecl in the meclian line; it is 11otcl-1ecl above the 
i11sertior1 of tl1e uroporls ton. greater or less extent in diftere11t 
.species, btit no clistii1ctive angles or spi11es a1·e developed . 

• 

Tl1e c1,1iten,1im (H.11tennules) are of tliree seg111e11ts, tl1e clista.I··of 
,.vhicl1 is al1r1ost vefstigial. '.rl1ey n.1,va.ys project be31ond the fror1t 
of tl1e l1ead i11 this ge11\1s. Sensory . bristles are fou11d on eacl1 
segrnent a11d a. ter1ninal but1cJ3 011 the last of D, fe,v sl1ort stiff' 
rocl s. ('.l.'ex t-J:i g, 2, a.) 

2nd a1iteri11,<B. .lfive segments n.ncl an obscurely segu1entecl 
{ln.gell nm of 11oti n1ore tl1ar1 15 or Jess tl1n.11 9 segn1ents, e11dir1g ir1 
n, <.lense brusl1 of i--etm. Ir1 the subgent1s 1.'yJJlilol-igicliu111, the 
.tl:1gellt1n1 Las 1£1-23 segme11ts. 'l'l1e nu1nbAr of segments on 
the flagellt1m appears to increase i11 nt1mber till fully adult. 
('Text-fig. 'J, b.) 

J{i.ght 1nct1ictible. 'l'hrce strong biting teetl1 ; In.rge lacinia 
1nol)ilis beset with n1any str.ong bristles, bt1t not cl1itinizecl ; 
-3 l1airy setre bet,veen biting teetl1 and molar tubercle on base 
of lacinia n1obilis. Mola.r tubercle riot l1igh-crowned, ancl bearing 
a. clense ro,.,v of setose bristles on its free posterior edge. A 
bunch of 1011g non-setose bristles bet,veen lacinia mobilis 'and 
1noln,r tubercle. (l'ext-fig. 1, a & c.) 

Left rriancl·ible. 'fhree or four strong biting teetl1; lacinia 
n1obilis ,vith 3 cl1iti11ized teeth; 3 or 4 hairy bristles bet"veen 
biti11g teetl1 a.ncl molar tubercle on ba.se of lacinia mobilis. 
1\![ola.r tubercle l1igl1-cro,vned ; ·its, surf~c.e strongly- ridged. 
('l'ext-fig. 1, b & d.) 

lst 111,axilla. Ln.cinia exterior witl1 4 large teetl1 a11cl 3 or 4 
.srun.11 ones. L:tcinin. interior ,vitl1 tl1ree very stot1t hairy bristles, 
tl10 two i11ferior of ,vhich are eqt1al a11d ·larger tl1an the 11pper-

, . \ 111ost one. ('l'ext.-fig. 1, e&f.) • • · · 
21ict 111,a,1:illa. Ohsc11rely clivicled into t,vo lappets, tl1e s1naller 

•on the outer side; on the in11er side are see11 t,vo ricl1ly setoso 

, 

I 
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b1·ist,les, the u1)per of ,vl1icll is sn1all nncl 1·onu,leil, the lo,ver 
la.t·ger th~111 tile n1>1)e1· a.11d bln.1le-slu1pecl. (~l'ext-Vig. 1, y.) 

111·c,~t-ill•iJJecles. E11dopodite cli:;ti11ctly divided iuto 1 segn1e11ts, 
the clist}ll one endi11g in a l>lu11t 00110; on i1111er side of fl.11 l,ut 
proxi1nn..l one H })ro111i11e11t bu11cl1 of a,l)ont 7-H l,ristles. 'l'l1e 

. 
•' 

. 
' 

'rext-:fignre i. 
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Ligidiiun liyp1to1·1Hn. a & c, right 1nauclihlo; b & d, left 1na11dilile; 
c &J; 1st n111xilln; _q, 2nd 1naxi_ll1i; Ii, 111axillipedo. 

i1111er blade cle11sely covered witl1 pln.i11 a11cl setose bristles 011 tl1e 
rtpex. ('l'ext-fig. l, h.) 

J:>e1·reopods. 'l'y1)icn.l i11 form a.nd ,vitl10L1t distinctive f eatu 1·es .. 
'fhe bristles a.re of si1n1)le (01·m, ending in t~vo s1)ikes ,vitl1 n, 
median small '' l1air." A single Lristle p1·ojects beyor1cl the• 

, 
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1111guis i11 all species bt1t L. jciporiiciini, in ,vl1icl1, accordi11g to
Verhoeff, the 7tl1 feot lin,s four cilia,ted bristles projecti11g beyond 
tl1e ungt1is. • 

Pleopods. In tl1e ma.le tl1e 1st ancl 2nd pa.irs are modified . 
Tl1e 1st endopod is clra,v11 out 011 tl1e insid_e into a l)rocess upo11 
wl1icl1 is set a varial)le but stnn.ll 11t11nbei• of setre. Tl1e 1st 
exoi)ocl hns nlso Retrc 011 tl,e postero~n1eclinn. corner. rl,110 2110 
endopocl is of t,vo segn1er1ts a11cl greatly elo11gateu. 'rl1e i1111er 
edge is tl1iclcenecl, a.11cl tl1e outer a,i11Jears to be folcled over ir1 some 
forrr1s. At tl1e e11(1 of tl,e clista.l segment tliis fo]J someti111es 
becomes a. ,vi<le lappet, wl1icl1 sho,vs cousidera.l)le individual 
vl'triation in size :t11d shape. Verl1oefl' bases a Jcey on the 
cl1aracteristics of tl1e rna.le pleopods, b1.1t althougl1 my material is 
not conclt1sive, I clo 11ot feel disposed to allo,v n1ucl1 i1nporta11ce 

1,ext-figure 2. 

b 

a 

Ligidittm !1ypno1·1tt1t. a., nutcnnn ; b, nnte11nule1 

to tl1em. I suspect tl1nt they ap11ear cliffeJ:ent i11 for1ns collecte(l 
during a11<l ot1t of tl1e br.eedi11g-season. (Text-figs. 3, e; 4, a & b ~ 
6,d,e&f; 8,c&cl; 10,c&d.) 

Uropods. r_rl1e strilcing inequality of the t,vo ran1i and the 
cliaracteris'tic in11er process of the ba.se malce these appendages 
systematically ,,a.luable, a fact ,,·liich causes tl1eir brittleness to 
be all tl1e more regrettable. Budde-Lund' divides the species 
dealt witl1 by l1im into t,vo grot1ps-tl1e first in ,vl1icl1 the exoporl 
is longer tl1n.n tl1e endopocl, a11cl tl1e second in wl1icl1 tl1e reverse 
is the, ca.se. F,1rtl1er k110,vledge· l1as ~:110,vn that the first group 
contains but two species-the comn1on L. hypnoru'rn, and Typhlv
ligicl-iitni coocuni,-ancl tl1at all tl1e other 1~110,vn forn1s fnll into 
tlie seco11cl gro11p. Tlie grouping does 11ot see1n to be· of prin1ary 
im1)orta11ce. (1'ext-figs. 4, c; 6, g; 8, e; 9, c; 10, e.) 

• 
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(3) I1ey to the ge1iits Ligidit1m. 

Tl1e (lingnoses of t11e ge11era 1'yphlolig·icliitni n.11d Lig 1icliur11, s.s. 
are tnJ~en fron1 ·v erl1oefi' ( 1918) ,vith 011e omissio11. 

A. 1~yes nncl body-pig1ncnt absent. Antennnl flag·t>llnn1 10-23 segments . 
.l\l1tn1lil.ilcs \Vith large interval l,et1vce11 the hi ting tcct,h nnd trit11rnt,i11g part; 
in intel'vening space 10-11 hail'y bl'istlos. LJ ropods ,videly separated. 

. Snhgenns T_yphloligidiu11~ Verh. 
One species, 'I'. cmcuin (Cri1uca-caves). 

I~. Eyes.large, body-pigment \\'ell developed. Antenun,l flag-el1111n 10-15 seg1ne11ts. 
Mand1blcs ll'ith 3-5 hairy set::.e, their biting teeth and trit11ra,ti11g-part 11ot 
,videly separated .......................................... Subgenus LigiJii11n Verh. 

l. { ,v~~~~i?/:~~~~- -~~-~~-~. -~~. l~'.~1-c~/~:.~r~·l·. ~~~--d~~:. ~-~. ~-~t 2. 
\V1thout bristle group .. ,................................. 6. 

2_ { \.V\th lateral t!eprnssion ~n hind border of l$t sornite 3. J~nropc). 
\·V1thout lateral depress1011 ... ... .. . ... ... . .. ... . .. ... . .. .r;e1·11111n-ici11n ((~entral 

3_ { ~urt:aco cov~rcd ,vit,h li_tt~c knobs ... . .. . .. .. .. .. .. . . .. uotlulos·unt (C11nc11sus). 
l Surface s1nooth and sh1n111g ... . .. ... . .. ... ... . .. . .. ... 4. 

,.J.. { l~nclvpod of uropo<l longol' than exopod .. . ... ... ... liy['no1·u1n (l~nrope). 
l•,xopo1l longer than onclopo1l ....................... , .. . 5. 

5
_ f l•:roubd gl'oovos tlcep 111111 disti11<;t . .. .. . .. . ... ... ... ... {Hisni1insc (H. Bosnia). 
{. I! rontal grooves absent or very sl1111lo\v... ... ... ...... ji·ayite ((;a11cas11s). 

0 
S Snrfaco r0n;;h 111111 sculy .. , ........... , .. . .. . ... . .. ... ... {atn1n (0ulil'ornia). 

• l Surface s1nooth and shi11i11g· ... ... ... ... ... ... ... . .. . .. 7. 

7. { J u::~~·ll~~f1°!\s 1i~ts~r-~~~~i-~--~~-~~~-~~~~1 .. S~l-~'.·.t·c·l:. ~~'.~'.~ joponic111n (.T apan). 
I nuor l)rocess longer t,han b1·eadth of b,tsc . .. . . . ... 8. 

8 
{ Enclopod less thnu one-sixth lougcr thnu exopod... ,q1·acile (California). 

• ~jndopod cibout half ns long ngrtin as exopocl ... ... longica1,clation (N~,v 
York). 

( 4) Tlie ge1iits Ligidium. 

'1:he cliagnosis given belo,v is 111odified fro1n Sn.rs (189D). 
Body oblo11g oval, n1oderately convex, atter1t1ate(l bel1i11d. 

Cepl1a.lo11 ,vitl1ot1t la.ter:Ll lobes. l\1esoson1e ,vitl1 coxal plates 
1nn.rlced off frorr1 tergite by faint sen1icirct1la,r groo,,es 011 last four 
80mites. 1\1etasome r11oclerately small ancl abruptly co11tracted, 
,vitl1out produced. postero-hitera.l ar1gles on last s01nite. E),eS 
l11rge ancl corn11on11d. Ante1111ula of 3 seg1nents, s111[1.]l, <listal 
segn1ent rt1diinentary, b11t clistinctly projecting in front of l1e:1.d. 
A11tenna ,vitl1 multi-articulate flagellum of 10-15 (Ligicli·itni) or 
19-23 ('1.1yphlolig'irliit11i) seg111ents. Mandible ,vit]1 ]aci11ia 111obilis 
and 3-5 (Ligidiiini) or 10-11 (11yphloligic[,iu11i) setose bristles 
bet,veen it an<l tl1e molar t11bercle. 1st n1axil}a, ,vit11 3 stout 
setose b1·istles or1 interio1· Jacinia. 211ll 111axil]a 1ne1nl}rn.11ous, 
witl1. 2 stot1t setose bristles on i11ner side. lY.[axilli pede ,vitl1 
endopotl of 5 distinct segments; _i1111er blade li11guiforrn ar1cl 
setose. Legs very sler1der ttncl greatly ir1el'easing in lengtl1 
})Osteriorly. Opercular plf1tes of r,leopoda ,1 0ry tl1i11, ,vitl1out a11y 
obvious, br·anchial strnct11re. U ropo(la 1noderately la.rge, ba.se 
producecl on inner side i11to a process 111)on wl1icl1 the e11dopocl is 
set; endopod t1st1ally longer itncl 1nore slender tl1a11 exopod ancl 
provicled with 2 long a11cl slencler apical bristles. 

• 
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' 'l'ext-fignre 3. 

a 

C 

..:..•tiitif'J°r.,;J.f,ll•~• :.• ,:}.1,..,.;!_.,_ 
:;.~··· ...... ,,~ ... i.'(. ... 

. 
"'"'

~,.. .. "-'• ~ ...... 'll-2'C~ ... 411.~., 

e 

d 

., 
• 

Ligidiiiin 1tvp1io1··n1n. a, hend fron, £rout; b, head fro1n above; c, 1st tergite, 
lnternl edge; d, 1st nn<l 2nd tergites from sicle; e, 1st pleopod, J • . 

1. L1<.1ID1Ul\'£ 11YPNOitUl\i (Ctlvier). (~~ext-figs. 1, 2, 3, 4.) 
' 

0 r1,isc?ts li11JJr.,01·tir11, Cu vier, 1 792, p. 19. L·igicliitnb pe1·so1iii 
]3r;1,r1dt (183JS), p. 173. Ligia ·11ielanocephalc1, l(oclt (1847), 11. 22 
(162), 18. Zia 11ielc<,11,oce7Jlia,lr.t, l(och (1847), ·Zui--an1menstellt1ng, 
11. 212. Z. paluclicola Koch (1847), H .. 34. (180), 21. Ligicliuni 
anietliystii1,111, Scl1obl (1861), p .. 811. L. hyp1io1•u,111, Stuxberg 
(1875); Bt1clde-.Lrtncl (1885), p. 254 (q. v. fol' otl1er references). 
L. cttrso1·iit111, Buclcle-Luncl (1885), p. 256. L. l1,ypnor1,1,m 
Micl1aelsen (1897), p. 132; Sars (1899), p. 157; Verhoeff (1901), 
p. 40. L. 11ielci1ioceJJl1,cila I(ocl1 (1901), p. 69. 'L. hyzJ11,orii111, 

:Kocl1 (1901), p. 69; Ricl1}:t.rdson (1905), p. 686; ·verl1oeff (1918), 
p. 114; DaJ1l (1916 & 1917). • • 

Le1igtli: 0 6 1nn1., ~ 7·5 1i1n1. 
Si<,1J·ace s1nooth a11cl sl1ining. 

B1·ec1,cltli: o 2·5 .inm., ~ 3·5 1nm. 
Hearl. IP1'ontn.l 111argi11. i;;ligl1tly 
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sin uate ; 111ecliar1. V ve1·y obtuse a11d n,J111ost li11ear, 11ot 1)1·od ucecl .. 
Transverse g1·oove deep a11d pnssi1\g bel1ir1cl eyes. F1·ont~1 l 
groo, 1es well 1nnrl{ed, joi11ing t1·ansverse groove at ol>t,ltf;e r1ngle 
bel1ind eyes. Eyes 1nrge and pe .. 1r-sl1ape<l. 1'7to1·ctx. 1st so111ito 
,vitl1 deep la.teral de111·essior1 011 ea.cl1 side, extendi11g to l1intl 
l)Ol'(ler, 011 l1i11cl bor(ler of depressio11 a, de11se b1·i~tle g1·0UJl, 

Coxn.1 pln.t~s: st1tnres ,vell 111arl-::ecl <)n last fo111· so111ites i11 l;otl1 
:-;exes; modera.tely rlra,v11 hacl{,vards on last three sornites . 
..ll1ite1i1ial flngellnm reaching back: ::is fl'l.l' ns l1i11cl rnargi11 of 2ncl 
tl101·acic so1nite; v,1itl1 11 segments. Uropocls. Inner }Jrocess of 
bRse long, c11rvecl, and nearly as long as base. Er1dopod l)y itself 
11ot' more tl1a.11 l1nlf exor>od; co1ul)i11ecl ,vitl1 inne1· process 1·eacl1ing 
11en.rly as far, or n.s fn.1· as, bl1t nc)t l)eyo11<l, tip of exo1iod. 
Ex0pod nl)o11t tliree ti111es ns long as i1111e1· 11roecs~. 'l'elso1i 
nrcnate; 1~ot 11otcbe(l 01· 011ly fui11tly 11otcl1e,l O\'er l1l'op0Ll::;. 

J.Jleopocls of o . 1st exopod ,vitl1 2 or 3 la1·ge setre; 1st enclopo(l 
<lrn.,v11 ont i11ternally i11to long· 11nrro,v 1)1·ocess ,vitl1 3 la.l'ge 

'fext-figul'e 4. 

a 

C 6 

L'igidi1on h;1Jpnoru111. a, 2ncl pleo11ou, J; b, cndopod of sn1no fro1n 11nothe1· 
spcci111c11; c, uropod fron1 above. 

bristles; terrni11u.l segn1e11t of 2ud enclopocl ,vitl1 rou11decl or 
almost triangl1htr lappet. 

Colo·it1·. Bro,v11 ancl yellow mottled. Darl, 1nore or less co11-
tin11ot1s band over junction of coxal J)lates and tergites. 

Dist1·ibut'io1i. Europe; Califor11ia; Nia.ga1·a (C,inn.clu.). 'l'l1i8 
species l1Rs 11ot been reaordcd f1·on1 N. Ame1·ica. since Stuxberg 
(1875), on ,vliich- Buclcle-l.u11cl (1885) com111er1ts, "c.1t1icl 1r1il1i 
minus verisirr1ile videt11r." 

Figured in full by Sars (1899). 

I 11:ive includecl L. citrsorii(/ni Budde-Lan<l ar1cl L. 11-ielci1io

cephalct Kocl\ as syno11y1ns of this species after a. n1i1111te exa1ni-
11ation of tl1e original specime11s. Verl1oeff rigl1tly co11jectnres 
that L. cur·so1·,i1.tni is a lnrge ,,ariet.y of L. /1,yprtorii1;i, n11d ::ts sucl'1 
I ha,ve clisting·l1ished it. L. 1nielct1ioceJJhctla, is 11. colour va.riet)', 
,vitl1 sligl1t strt1ct11rn,l fea.tt11·es to separate it f1·on1 L. lt?Jp?io1·it11i. 

I agree witl1 ·v erl1oeff that L. a11ietliysti1.i111, is n11nost certainly a . 
synonym. 

• 
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JTcirieties. 

L. l1,J1prioritrn,, vo,r. c·u,1·s01·iii111, (Budrle-Lu11d). Le1igth 9 n1n1. 

Brecicltli 4 111rn. Fro11tn.l 111nrgi11. sint1ate, 11,edia,11 ,T bl \111 t 
:i11cl sligl1tJy producerl. Fro11tn.l g1·00,res shallo,v. Oolou1·iug ns 
in .l. /1,yzJ1ior'li11i. In11er l)l'ocess of r1ropocl L.1,se 1Jerl1n1>s :L little 
::-h orter t1a11 in .l. liyp11,01·ii11i. • 

L. livp1iorii111, va1·. citro11ic1Jciilatii11i ,r erl1. The cl n,rlc rn n.rl~iu gs 
11i:1,lce 2 longitudinal ba11cls 011 tl1e tail i11 fror1t of tl1e telso11 . 

l. li'!}7J•1zorii·ni var. 1n,elc1J1ioceJJh,cila, (I.Coch). Bod3r very cot1 vex 
n.l1ove; :i.11t,ennal fln.gell11rn U-12 segn1e11ts; fonrtl1 seguieut of 
n.11te1111a scn.rcely longer tba11 tl1e tl,ircl; colo11r predo111i11antly 
cln rlc liro,v11. 

2. LIGIDIU~I Fn.AG·ILB 13n(ltle-:La11cl. ('fext-flg. G.) 

.fA'gicliitlnifragile Buclcle-La11cl (1885), p. 257. 
Ligicliii111, eiixi1i·1.tni "\Terl1oeff (1918), p. 114, 

Le,igtli 7·5 mu1. Breadth 3·5 1nm. 
,Sit1fcice smootl1 a11cl sl1i11ir1g. Hecid. l<'ro11tn,l n1arg·in si11tlate ; 

111eclian V n1odert1tely sl1a1·p; not pl'orluced. 1'rn.nsverse g·roove 
cleep a11cl narro,v, ar1cl IJassing behincl eyes~ frontal groo,re ,rery 
sha,l}o'i'.' ~tncl joining trn,nsverse groove abrt1pt]3r. Eyes large a.11d 
pea,r-sl1n,ped. 11

ho1·cix. 1st so111ite ,vitl1 late1·al clepression on ettcl1 

1'ext-figure 5 . 

b 

-

Ligidhtni,fragile. a, antenna;· b, hend fro1n front. 

sicle extending to hind horcler. On l1ind border of clepression a 
lJristle group. Coxal plates: Sl1t,t1res faintly n1arlced on last 
f ot1r so111ites; sligl1tly clrti,vn bnclcv.,a,rds ·on last three son1ites. 
~l11,te11,ua,l tln,gell11ni rcnching brick: ns far ns lia.lf,va.y across 3r(l 
thoracic so111ite; ,vitl1 12-lG segn1e11ts. Uropocls. I1111er IJrocess 
of 1Ja,se nearly as long as base ; enclopods reacl1ing f nrther back: 
thi:i.n exopod ; exopocl abot1t t,vice as long as inner process. (I 
have riot seen n, co111plete llropod.) :l.'elson,. Sides obtnse-a,nglecl 
a11cl ,vitl1 sligl1t 11otcl1 over uropods. 
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Ooloit1·. Mottlecl l,ro .. vn a11~l yello,v; 111ecliar1 yello,v st1·i1)e f1·on1 
l1en.tl to tail; legs yello,v. 
. D ist1·ibittio1i. C,t\1CaBia, Cri.n1ea. 
·v erl1oetl"'s suspicio11 thn-t l1is L. eii.vi1zit1r1, ca.11 l,e bro11g 11 t i11to 

relation ,vith Budde-Lund's L. frcigile 1>1·oves to be ,vell fonnderl 
011 fl1rtil1er exa111inatio11 of Budde-Lnr1tl's 111aterial. I l1a.ve 110 
l1esiti:ttio11 in placing it as a i;yno11yn1 of tl1at species. 

JTc1,1·iety.-L. frctgile cciiicas,iit11i Verl1oefr (1918 ). E1)i111era of 
tho1-i:1.x preclo1nina11tly colourecl with irregula.r bro,v11 1T1arh:s. 
Hincl angle of terg·ite of 2nd somite \vith similar clepressio11s to 
1st tergit.e. Ante11nal .fln.gellu1n ,vitl1 11 seg111ents. 

:!. J.JlClll)IUI\[ OJlAGILJ~ (·0:111n.). ('l'ext-fig. G.) 

A',tylo11,isc,'1.ts [f1'Ctc-£l,is Dit11.1, (1~56), p. 17G . 
. lir1i<l'tlt?JI, te11,ite llndde-·Lu11tl ( 1885 ), 1), 258. 
Liy·i(li'1t11i g1·ac·il·is Iloln1ei; (1904), p. 318; Ricl1~trtlso11 (1 DOf>), 

11. G90 (q.v. fol' otl1e1· refel'ences). 
ligi<li·lt11i y1·<tcile Verhoeft' (1 D 18), f). 114. 

J.,e1tytlt: o 7 1n1n., ~ 9 min. JJ1·ectcltli: 0 2 1n1n., ~ :3 1u1n. 
~'tt,1jctce smootl1 a,11cl shi11ing. llead. l?rontn1 n1r1.rgi11 si11t1ate; 

1netli:.1.r1 V r;lutt'l)ly <lra,vn out and prod ucecl to slig·l1t rostru 111. 
Tl'a.11sverso g1·oove deep ancl sliort, ren,cl1ing to in11er eLlge of 
eyes. F1·011ta.l grooves obsolete or ver)' fai11tly inclicat;ecl. E)·es 
ratl1er srr1n.ll n.n,l so1ne,vl1n.t pe1t1·-sl1:tped. 'l'lio1·c1l1:. 1st son.1ite 
fini~l1ecl ,vitl1 l)ristles t\.t 1·egul~.1.r ir1terva,ls on lateral edges, 11011e 
on posterior 1nfl.rgi~1. A deer) lateri1l de1)ression 011 eacl1 side 
reachi11g l1incl l)orcler. No bristle grou1). Coxril-pl:l!.te snt111·es 
(listinctly 1nn.1·lced on last fot1r so1nites ir1 botl1 sexes; d1·n.,v11 
bciclc,v:1.1·«1s on List three

1
s01nites only, tl1e 5t,l1 sornite little if at 

all 1l1·,l.,v11 l1n-ck. Ar1,te?inctl tlagellur11 reacl1i11g ba.c:k: to l1i1Hl 
ma1·gi11 of 2r1d so1nite ~ vvitl1 12 seg111e11ts. U1·opo(ls. In t1e1· 
process of base stont, slightly c11rved a11tl ubo11t l1a.lf ns long ,1,:--; 

b:ise. Endopo:l by itself sligl1tly 1011ge1· tl111.1.1 exo11o(l; con> hinecl 
\vitl1 inne1· .1)1·ocess exceeds exopo<l b_y n.liout 01.1e-:-:ixtl1 of thH 
ln.tte1·. Exopo1l :tbo11t fonr ti111es_ as 1011g n,::; inner process. 
1'elson, ,vitl1 blunt postero-la.tora.l a11g·les moderate])' cleeJ>l)' 
11otcl1e<l ovel' nropods. 

J>leOJJocls of o . 1st exo11ocl ,vitl1 one long l)ristle ; 1st entlopocl 
,vitl1 111:oce1's 111ouera.tely clraw11-o,1t ancl blunt, ,vitl1 3 b1·istles; 
2n<.1 e111loporl ,vitl1 sn1all rounded ]::i.p1)et. 

Coloitr. llro\v11 g1·ounrl; br·o\.vr1 rnedi,111 st1·ipe; 111ottled 011 
eacl1 siLlo ,vit;l1 yello,v. Yello,v stripe :tlo11g n.11d n.bove s11t11res of 
cox;tl pl,ttes, ,vliicl1 n,r·e lJrow11 on e!l,el1 side. :Legs yello,v. 1Ien.d 
1r1ottletl. 

1Jistrib1ttio1i. Ualifornia., St. Olttra; Massett (llritisl1 Col111nbi:l.). 
Sitk::t Is]:.~11d. Sa11 Fr-a.ncisco. 

~l1he specirnens in Budde-L1111<l's collection tl1at l1e l1as ide11tifie1l 
witl1 L. grctcile D,1,11a ttre fro1n St. 01,tra (CaJifor11ia.). 'fl1ey 
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differ i11 s]ig·lit particulars from 1-Iolmes's (1904) description of 
Da11a's 111aterial; the a11te11nre (jt1dgi11g by Holmes's i1n1)erfect 
fig·ure) are sl1orter, but n.s Dana's speci1nens are larger tl)n.11 tl1ese, 
tl1e poi11t is not of 111,1ch syste111atic v:..It,e; tl1e eyes of Dn.11a's 
S_l)eci111ens n.re clescribe<l n.s "1·n.ther large '~-n. ,•erbnl diff'e1·e11ce 
(lepe11cli11g 011 ar1 unh:no,v11 sta,ncla.rd. Tl1ese s1)eci111ens lu:i.,•e 
s1nn.ller eyes tl1an tl1e a-vera.ge i11 Ligirli11,111,. ']~l1ere cannot be 
1nnch dot1bt that they a.re the sa1ne, 110,vever. 

d 

C 

'I' r· (' .. ext- 1gn re ,. 

' ' I 
' 
' , 

b 

" 

e 

f' g 

Ligitliuin g,·acile. a, antenna; b, head from front; c, 1st tergite, lateral edge; 
d, e & f, 1st and 211d pleopo<ls of J; 9, uropod front belo,v. 

'l'J1e i:;pecirn e11s from Britisl1 Col t1111 bin. are labe1lecl ,vitl1 a11 
1,1npnblisl1ecl 11an1e by Bu(lcle-Lu11cl. Tl1ey are, 110,vever, s1>eci
fically ider1tical ,vitl1 L. gracile, bt1t l1ave interesting· differences 
that e11title them to rank: as a variety. Tu{ela11in pign1eut is 
entirely absent, and t,}1e e~yes are sligl1tly sr11aller. I l1ave 110. 
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. 
history to tl1ese speci1nens, but one rnay st1r1nise tl1at tlie)r are 
ca.ve va.rieties of L. g1·acile . 

. Huclde-J.,unci (1885) described fron1 Sitlra Island a s1)ecjes, 
L. te11:ue, bt1t tl1e 0111y irnporti1,11t poi11ts i11 l1is descl'iJ)tio11 u.1·e tl1e 
<letail of tl1e uropods fl.11d tl1e size. 'rl1ese agree closely e11ougl1 
,vitli L. grctcile to justify n. provisio11al i11cl11sio11 of tl1e s11ecies i11 
the :'i)'l1011)'111)' of L. gracile, b11t I l1a,;,e seen 110 Sf>eci1ne11s. 

Fignres in Richardso11 (1905). 
JTar·iety :-L. gr.(tcile ,,ar . . flctv'u,rn,, 11. vn.r. 

a.bse11 t. Eyes 1·:-1,tl1el' s111all, l'ou11~l, and 11ot 
rnargi11 of l1ead. • 

l)ig111ent entirely 
reacl1ing· to lateral 

4. LIGLDIUl\I r,A'l'Ul\f, sp. 11. ('.l'ext-fig·s. 7 l~ 8.) 

lerlif/t/1,: d' 6 1n1n., ~~ 8·5 1n111. nraa,<ll/1,: 0 i~ 111111., 2 4: Jlllll. 

,~
1tt1j'ctce 1'ougl1 n,1Hl covereLl ,vit11 srnall scales. llectcl. l•'l'outn.1 

mn.l'g.in sir111ate; 111edin11 ,r ,1et·y sl1arp n11c'l 1n:otlnced. 'l'rn.11sve1·se 
groove clee1) n.11d passing· Leliind eyes; fro11t11.l gl'ooves ·vet')' <lee1) 
n.11cl cnrvi11g l)n.clc to joi11 t1·n.11sveri;e g1·oove rLlJ1:111)t1)7 • ]~)re:,; la.1·ge 
:1,n1l 1)ea.1·-sha1>ed. J.'/1,orax .. 1st so1nite ,vitl1ont li1.te1·n.l de11ressio11s 
or bristle gro11ps. Setre n.t i11te1·va.ls 011 la.tern.I l)order, l.>11t nllse11t 
on l)osterior l>order. Ooxa.l_-pl:-1.te sutnres ,vell marl,ecl 011 last 
fo111· so1nites i11 tl1e fen1:tle, 011ly lightly m:1.1·k:ecl 011 last t,vo i11 

inn.le; ,ve11 clrn.,vrt bn.ck:,:v::1,rds ori ln.st, tl1ree sotnites · n.11cl sliglitl.)' 
on fourt,h so1nite. .A1iten,1icbl flagellun1 long, 1·enel1ing l,ncl{ as 

Text-fig11re 7 . 

. . . ·,. 

a 

I,igi<'li1on lal:n111. a, last four tl1oracic so111ites fro1n left side; l:, l1ead fro1n above. 

fal' as l1i11cl 1n:1,rgin of 4tl1 sornite; ,vitl1 12 segn1euts. Uro7Jocls. 
In11e1· process of base sl1ol'ter tl1a.11 l)nse by nLout l1a,lf its ler1gtl1, 
stout a.nil cor1ic:Ll. (Nor1e of 111y speci111e11s J1a.ve 111L<la.n1.~ge<l 
t1L·o1,ocls.) 'l'he single setti n.rising f ron1 onter side of Lase, ::;et 
011 slin.l'p iincl l)Ointecl 1>rocess. 'J'elson, deeply 11otcl1ecl over 
t1ropoct~; blnnt, 1·ou11ded postero-lateral :ingles. 

]Jl'!-opocls of O . 1st exopod ,vitl1 one(?) .bristle; 1st endopod 
,vitl1 1nodel'ate pl'ocess ar1t:l one(?) bristle; 2nd entiopod e11ding 
in J)Oi11ted })t•ocess. 

(}olo·u,1·. B1·ow11 n.11d 
-do,vn 1nicldlo of line]{. 

.. 

• ' 

yello,v 111ottled ; sligl1tly ligl1tier stl'enlc 
Cox al pla.tes ligl1 t a11d sl1a.r1ll y defj nee 1 



• 

ISOPOD GENUS LIGIDIUM. 835 

f rorn bro\v11 of tergite at tl1e sutt1re. Legs ban cl eel with yello\v 
ancl bro\vn. 

J)ist1·ibiitiori. San Francisco. 

Text-fi.gt1re 8. 

e 

d 

b 

a 
C 

Li_qidin,n lat1t111. er, l1cncl front front; b, 1st t·el'gite, laternl edge; c & i:l, endq11o<l·, 
of 1st and 211cl plcopods, J; e, uropod fron1 hclO\V. 

r· 'l'hi~ sriecies is <listi11guisl1ed fro111 nll but L. 1io<lulositrii l>y its 
·very distinc~ive rougl1 surfn.ce. It cliffers fro111 thn.t Rf>ecies i11 

the cl1:1rnctel' of tl1e grn.1111lations nncl tl1e forn1. of tl1e 1st somite. 

5. L1GIDIU!<I GETtl\.£.ANicur.r V erl1oeff. ('l'ext-fig. 9.) 

L·igicli.1l,11i ge1·111cinicii11i Verl1oefl' (1901), p. 41; ,re1·l1oeff (1918), 
l)· 114:. 

Ligicliii111, lierzegowi1ie1ise Verl1oeff (1918),.p. 114:; Dal1l (1916 
& ]917). 

Lengt/1, 7 1111n. Br·ectdt/1, 2·5 111111. 
Siirfa.ce smooth n.n<l shining. Head. Front·.=tl n1R,rgin sligl1tly 

sinun.te~ n1eclin,n V HJ1nost obsolete, not produced. '1'ransverse 
groove deeJ:.> ancl passi11g bel1ind eyes ; fro11tn,l grooves sl1allo,v 
ancl c11rvecl, passi11g into tra,r1sverse groo, 1e at less than a right 
a11gle. Eyes large and pear-shaped. '11/iorax. 1st so111ite ,.vithout 
lateral clepressions or bristle groups. Coxa,l plates : sutures 

. ' . . 
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fai11tly visiL]e on IRst three s0n1ites of n1ale, very fnint or obsolete 
or1 fe111:tle; l1intl co1·11c1·s of last tl1ree but little dra.,vr1 011t. 
Arite1111a-l il.agellu111 l'encl1iug 1Jnc1< as far a.s ]Jalf,vn.y across 
3rcl somite; stout ar1d son1e,vlia.t setose; ,vitl1 9-10 segn1ents. 
Uropocls. lnuer l)rocess of base c11r,7ecl an<l lo11_ger tli_n11 _ba,se. 
Endopod. l>y it~clf al;o11t as long as exopod; co_u1b1n~d ,v1tl1 1111101· 
process exceeding· exopod l)y a.bout one-tl11rtl of tl1e la,tte1·. 
Exo11oc.l nbo11t t,¥ice as lo11g as inner l)rocess; set.re of e11do1Jo,.l 

-------'-..,, 

C 
. b ,...._, 

a 

Ligidi'U11l 9e1·111a11i1:11111. a, licntl fron1 front; b, nnicnna; ~, uropocl froin hclo1r. 

about tl1ree-qn:trters ns lo11g· ns tl1at bra.11ch. 1'elso•11, arc11:1.tc·, 
inclining to n. l)ln11tly n11gulate conclitio11 i11 son1e; no 11otcl1 
above uropods. 

Pleopocls o.t· o. Sirnilnr to L. hvt-)norit?1i. 
Oolou1·. Predominn11tl)' Lro\vn, n1ottlecl ,vitl1 yello\v; legs 

ye1lo,v. 
J)istr 1ibutiori. Ce11 t1·n.l Et1rope. 

6. LrGIDIUM JAroNICUM V erl1oeff. (Text-fig. 10.) 

Ligid·i11.1J1ijctpo1i·icitni Verl1oefl' (1918), })· 114. 
Lerigtli 6 111111. Erectdtli 2·5 n1n1. 
Su1jace sn1ootl1 a.nil sl1i11ing. Heacl. }.,rontal 1nargi11 sin11a.te, 

forming 11101lera,tel)1 slia1'I) V; 11ot prodt1ce(l. ~rra.11sve1·se g1·oovo 
·11arr0"9' ancl cleei), a.11<l passing· bel1ind eyes. Fr9nta,l groo, 1 e::; 
sl1a.llo,~,, joini11g tra.nsverse grooves abru1)tly. E)·es large a.ncl 
pear-shaped. T/iorax. 1st so1nite witl1 deep lateral dep1·essio11s; 
no bristle grou1)s, b11t a grot1p of little processes lies in eacl, 
depres5io11. Coxal pln.tes : sut11res riot ,,isible ; l1i11d cor11ers of 
last three sligl1tly <lrn.\vn ont. A?ite1i1ictl fl.agellu111 rea.cl1i11g as 
f::1.r baclc as l1i11tl 111arg-i11 of 3rd tlioracic s01nite; ,vitl1 14 seg111e11ts; 
lor1g a11(.l setose. Uropocls. I11ner process of bnse sl1ort a.11,l 
bl1111t, l1ardly one-t,hir(l base nncl sl1orter tl1nn \¥idtl1 of l)nise. 
Endopod by itself about l1alf as long agai11 as exopocl, co111binecl 
with inner process 11ea1·ly t,vo-tl1irds as long 11gain. Exo11o<l 
about six ti111es as ]orig as i11ner process. J.'elsor1,. Only sligl1tly 
notcheu a,bove nropocl; no postero-Jatera] 11rod l1ctio11. 

\ 

• 
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Pleoz;ods o.f o. 1st exopod ,vitl1 5-6 large setre; 1st enclo1)o(l 
clra,wn out i11ter11ally i11to sl1arp trin.ngl1lar lJrocess ,vitl1 5-6 large 
setre; 211d exopocl "divided very clistinctl_y lJ)' a st1tt1re in t,vo 
parts" (Verl1oeff) ; 2nd e11do11orl wit11 s1n:1ll rot111de<l projectirtg 
tern1i11a,l ln.p1>et r1.11<l tl1ree srnn.11 s1Ji11es on in11et e<lge n.t Jistal 
e11cl. 

a 

d 

C 

b e 

• 
Li_qirli11111.,ja11011ic111n, a, lien<l fro1n front; li, nnt.c11na; c & d, e11dopo1l of 

1st :ind 2nd plcopods, J; e, uropocl fnnn helo"·· 

Coloiir. Ligl1t bro"vn ,vitl1 \vl1itisl1 spec]{]i11g; longitu<li!}a,l 
ba.11cl of lnrge spots over cox:il plntef'-; n1eclia.n l)ro,vn l1a11cl ,Yitl1011 t 
n1ot,tling; legs ,vl1itisl1. 

J)istr-il111,tion. ,T n,t)n,n ; '' Mol1eri " ( Jn,i)n.n ). 
:~'ignrecl l>y ,r erl1oeff ( 1916 ). 

I l1ave 110t seen specin1ens of tl1e following· species:-

7. :r..JlGIDIUllI DOSNIENSE Verl1ooft'. 

Ligi(li-i1,1n, bos11,ie1i-se Verl1oeff (1901), p. 40; (lfll8), p. 114. 

l)istribittiori. Sn.rnjevo, Bosnin .. 
13rieil.)· clescribed bt1t not figt1re<l . . 

8. IJIGIJ>ltJl\i NODULOSU~I Verl1oeff. 

Lig-i(Z.i·t1,111, 1iocl1,1,losi<,111, ,r erl1oeff ( 1918), 1). 114. 

]) ist1· t'.biitio1i. Ca:ucasns. 
] )e~eri l>ec l ,vitl1 fig11 res l>y \i ... erltoell'. 

J>rtoc . .ZooL. Soc.-192:3, No. T.J\r. ") :-, 
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D. L1a101uM LONUICAUDA'l'IJl\r Stoller. 

L-ir1icl£ii1n lor1,gicci1t<la.tii1Ji Stoller ( 1 D02 ), p. 208 ; Ricl1a.rdsor1 
(JU05), p. 688; Ve1·l1oeft' (1918), p. 114 . 

.Distribiitiori. N ev.r Yorlr. 
V erhoeff re1narlcs of tl1is species that the figur·e gi v~11 by 

Stoller cn.11 sca1·cely be a,ccepted. 'rl1e clescriptio11s nre also i11-
a.cleqt1ate, and tlie speci111e11s shot1lcl l>e redescl'ibed i11 tl1e ligl1t of 
1·ece11t ,vork:. .. 

] 0. LIGIDIUl\I ('l'YPlILOLIGIDIUl\l) CffiCUM (0.-l,rl). 
L·igidiit11i cwc1.t11i Citrl (1905), p. 327. 
1'yphlolig·i(l·iii1ri Clec11,111, Verhoeff ( 1918), p. 114. 
J)istribiitio1i. C1·i111ea., in eaves. 
Verl1oefr s,1p1Jle111ents Carl's descrip'tion, bt1t no 11e,v figu1·es 

have been given. On.rl fig·ures the telsor1 a11cl u1·01>ods a.ud. t]1e 
seco11d pleopocl of tl1e 1nale. 

I ,visl1 to ack:nowledge my clebt to Dr. W. T. Caln1an, ]f.R.S., 
for allo,ving 1ne the use of tire B1·itisl1 lVIt1sen111 1na.teriaJ, a.11d 
for l1is 1·eadiness i11 a.dvising on questio11s of Or11stacea.11 
1norpl1ology and literfLtnre, 
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