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PARANCHISTUS PYCNODONTAE SP. NOV., A NEW PONTONIINE SHRIMP 
ASSOCIATED WITH AN OSTREID BIVALVE HOST 

A . J . B R U C E 

Heron Island Research Station, Gladstone 

A B S T R A C T 

Paranchistus pycnodontae (Crus tacea , D e c a p o d a , Pontoni inae) , a new spec ies of shr imp from 
Heron Island, Queens land , is described and i l lustrated. T h e species is most c lose ly related 
to P. spondylis Suzuki , from which it is d is t inguished. It is the second spec ies of this genus 
to be found in Austra l ian waters and the first to be found in associat ion with an ostreid host, 
Pycnodonta hyutis L. 

The genus Paranchistus was first de s igna t ed by 
Holthuis (1952) , and a t present inc ludes fou r 
species, all of which a r e now known to be 
associates of large m a r i n e bivalve mol luscs . O f 
these four species , only one , Paranchistus 
armatus ( H . M i l n e - E d w a r d s ) , has so f a r been 
recorded f rom A u s t r a l i a n wate rs . T h i s species is 
an associa te of the g ian t c l a m , Tridacna gigas 
(L.), and has been r e p o r t e d f r o m U n d i n e R e e f , 
Cape Tr ibu la t ion , a n d f r o m C h a p m a n Is land , 
Queensland ( M c N e i l l 1968, Bruce 1975) . Recen t ly 
a single e x a m p l e of a n o t h e r species of this genus 
was found in associa t ion wi th an os t re id bivalve, 
and the spec imen is now descr ibed he re as new 
species. 

Paranchistus pycnodontae sp. nov. 
(Figs . 1 - 5 , P l a t e 39) 

MATERIAI EXAMINI-D 
HOLOTYPE. Queens land M u s e u m W 7 3 3 7 , <J , non-

O v igerous; Heron Island, Capricorn Group, Queens land; 
No. 2442 , 3 m, central lagoon, 17 A u g u s t 1976, coll . 
D Fisk. 

DESCRIPTION 
A m e d i u m sized pon ton i ine of m o d e r a t e l y 

s ' ender bui ld. C a r a p a c e s m o o t h . R o s t r u m well 
^ e l o p e d , s t rongly c o m p r e s s e d , wi th feebly 
developed ca r i na a n d e x t e n d i n g an t e r i o r l y to 
k idd ie of i n t e r m e d i a t e s e g m e n t of a n t e n n u l a r 
Peduncle; r o s t r u m hor i zon ta l , dorsa l a n d ven t r a l 
Margins s t r a igh t and subpa ra l l e l , t a p e r i n g to an 
a c u t e t ip dis ta l ly; dis ta l th i rd of uppe r b o r d e r with 

five smal l s u b e q u a l , a c u t e t e e t h , wi th n u m e r o u s 
s e t a e in in te r spaces ; ven t ra l b o r d e r sparse ly setose 
wi th a s ingle very smal l a c u t e too th below third 
do r sa l t oo th . O r b i t feebly deve loped , s u p r a o r b i t a l 
sp ines a b s e n t ; in fe r io r o rb i t a l a n g l e sl ightly 
p r o d u c e d , b r o a d in dorsa l view. A n t e n n a l spine 
sma l l , s l ender , m a r g i n a l , not e x c e e d i n g infer ior 
o rb i t a l ang le . H e p a t i c sp ine d i s t inc t ly p ro jec t ing , 
m o r e s l ender t h a n a n t e n n a l sp ine a n d lower and 
m o r e pos te r io r , in a sma l l fossa a n d mobile. 
A n t e r o l a t e r a l ang le of c a r a p a c e blunt ly 
r e c t a n g u l a r . 

A b d o m i n a l s e g m e n t s s m o o t h . T h i r d s egmen t 
not p r o d u c e d pos ter ior ly in do r sa l mid l ine . Length 
of s ix th s e g m e n t 0 1 3 x d e p t h , 0 1 5 x length of 
f i f th s e g m e n t . P l eu ra 1 - 3 only s l ight ly expanded , 
4 - 5 sma l l e r , b lun t ly r o u n d e d pos te r io r ly , 6 with 
pos t e roven t r a l ang le b lun t , p o s t e r o l a t e r a l angle 
s l ight ly m o r e a c u t e . 

Te l son c. 1-5 x length of s ix th a b d o m i n a l 
s e g m e n t , 2-2 x longer t h a n b r o a d ; l a te ra l m a r g i n s 
a l m o s t s t r a i g h t , conve rg ing pos te r io r ly ; an te r io r 
w id th c. 2-7 x w id th a t level of l a te ra l pair of 
pos te r io r spines . T w o pa i r s of sma l l , subequa l , 
s u b m a r g i n a l dorsa l spines a t 0-6 a n d 0-7 of telson 
l eng th . Pos te r io r telson m a r g i n r o u n d e d , wi thout 
m e d i a n poin t , wi th t h ree pa i r s of sp ines ; la tera l 
pa i r sma l l , s imi l a r to dorsa l sp ines , s i t ua t ed on 
dorsa l s u r f a c e of te lson, s l igh t ly in a d v a n c e of 
pos te r io r m a r g i n ; i n t e r m e d i a t e pa i r very s tou t , c. 
0 1 4 x telson l eng th , wi th a t t e n u a t e d d is ta l ends, 
s u b m e d i a n pa i r u n i f o r m l y t a p e r i n g , se tu lose , c. 
0-75 x i n t e r m e d i a t e sp ine l eng th . 
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Ryes n o r m a l , c o r n e a g l o b u l a r , h e m i s p h e r i c a l , 
s l ight ly o b l i q u e , with d i s t inc t a c c c s s o r y spo t ; 
p o d o p h t h a l m i t c s l igh t ly f l a t t e n e d , c. 1-2 x l onge r 
t h a n b r o a d , d i s t i nc t ly w i d e r t h a n d i a m e t e r of 
c o r n e a . 

A n t e n n u l e s n o r m a l ; p e d u n c l e exceeds r o s t r u m 
by mos t of i n t e r m e d i a t e s e g m e n t ; p r o x i m a l 
s e g m e n t c. 1-3 x longe r t h a n p r o x i m a l w i d t h , 
med i a l b o r d e r s t r a i g h t , w i t h o u t ven t r a l sp ine ; 
s ty loce r i t e s l e n d e r , a c u t e , e x c e e d i n g ha l f s e g m e n t 
l eng th ; l a t e r a l b o r d e r f eeb ly convex , m e d i a l l y 
c o n v e r g e n t , w i t h v e r y s h o r t s u b r e c t a n g u l a r 
d i s to l a t e ra l sp ine ; a n t e r o l a t e r a l m a r g i n s t r o n g l y 
p r o d u c e d , d i s t i n c t l y a n g u l a t e d ; i n t e r m e d i a t e a n d 
d is ta l s e g m e n t s s u b e q u a l , ob l ique ly a r t i c u l a t e d , c. 
0-7 x l e n g t h of p r o x i m a l s e g m e n t . U p p e r 
f lagell um s ho r t , b i r a m o u s , p r o x i m a l t h r e e 

s e g m e n t s f u s e d ; s h o r t e r f r e e r a m u s wi th t w o s tou t 
s e g m e n t s , l onge r wi th n ine s l ende r s e g m e n t s ; f o u r 
g r o u p s of a e s t h e t a s c s . L o w e r f l a g e l l u m s l ende r , 
s ix teen s e g m e n t s . 

A n t e n n a wi th robus t ba s i ce r i t e , w i th f eeb le 
d i s to l a t e ra l t oo th ; i sch iocer i t e , m e r o c e r i t e 
n o r m a l ; c a r p o c e r i t e s l e n d e r , e x c e e d i n g m i d d l e of 
s c a p h o c e r i t e , c. 3-2 x longe r t h a n wide . S c a -

p h o c c r i t e well d e v e l o p e d , e x t e n d i n g well beyond 
a n l c n n u l a r p e d u n c l e ; l a t e ra l b o r d e r very feebly 
c o n v c x , w i t h a c u t e d i s t o l a t e r a l s p i n e , not 
e x c e e d i n g a n t e r i o r m a r g i n of l a m i n a . Lamina 
b r o a d , c. 2-2 x longer t h a n w i d t h , an te r ior 
m a r g i n b r o a d , s l igh t ly t r u n c a t e . F l a g e l l u m short 

s l e n d e r , c. 2 x p o s t o r b i t a l c a r a p a c e l eng th . 
M o u t h p a r t s g e n e r a l l y s imi l a r to o t h e r species of 

Paranchistus. M a n d i b l e s m o d e r a t e l y robust 
w i t h o u t p a l p ; m o l a r p rocess s tou t , wi th several' 
l a r g e b lun t d i s t a l t e e t h , incisor p rocess slender 
t h r e e a c u t e t e e t h d i s ta l ly , c en t r a l tooth 
s m a l l e s t . 

M a x i l l u l a n o r m a l ; p a l p wi th feeb ly developed 
l a t e r a l lobe , m e d i a l lobe n o r m a l wi th smal l hooked 
t e r m i n a l s e t a ; u p p e r a n d lower lac in ia broad 
d e n s e l y s e to se wi th s t r o n g l y se tu lose se ta ; short , 
s t o u t , f e eb ly d e n t a t e sp ines d is ta l ly on upper 
l a c i n i a , s p i n i f o r m s e t a e on lower . 

M a x i l l a w i t h s t o u t , p r o x i m a l l y swollen palp, 
m e d i a l a n d l a t e r a l b o r d e r s se tose , d is ta l ly s lender , 
n o n - s e t o s e . Basa l e n d i t e well deve loped , b road , 
d e e p l y c l e f t , e a c h lobe wi th n u m e r o u s long, 
s l e n d e r , s e t u l o s e s e t a e . S c a p h o g n a t h i t e b road , c. 
2-6 x l onge r t h a n w i d t h ; a n t e r i o r lobe b road . 

FIG. 1: Paranchistus pycnodontae sp. nov., holotype female . Heron Island, Queensland. Scale in mm. 
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2: Paranchistus pycnodontae sp. nov., holotype: A, anterior carapace, rostrum, and antennae, dorsal aspect; 
B, anterior carapace and rostrum, lateral; C, orbital region, dorsal; D, distal rostrum; E, inferior orbital angle 
^nd antennal spine; F, eye, dorsal; Ci, antennular peduncle; I, antenna; J, distolateral tooth of scaphocerite; K. 
telson; I., posterior telson spines; M. uropod; N, distolateral spine of exopod of uropod; 
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10 m m 

FIG. 3: Paranchistus pycnodontae sp. nov., holotype: A, mandible; B. maxil lula; C, maxilla; D, first maxilliped: 
E, second maxil l iped; F, third maxil l iped; 
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• 4: Paranchistus pycnodontae sp. nov., holotypc: A, first perciopod; B, chela of first perempod; C, second 
Pcreiopod; D. chela of second perciopod; E, fingers of chela; F, fixed finger of chela; C., third perciopod; H 
j s t a ' Propod and dactyl of third perciopod, lateral; I, idem, dorsal aspect of daetylus; J, accessory dactylar 
to<nh of fourth perciopod; 
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First maxill iped with subcyl indrical palp, 
d is tomedia l ly with setulose setae, exceeding 
anter ior margin of endi te but not ca r idean lobe; 
basal endi te b road , rounded , medial border 
s t ra igh t , conf luent with coxal endi te , j unc t ion 
indicated by m i n u t e p ro tube rance , with n u m e r o u s 
s lender finely setulose setae; dorsal su r face with 
obl ique row of long, coarsely setulose setae; coxal 
endi te sparsely setose. Exopod well developed, 
f lage l lum with four p lumose distal se tae only, 
ca r idean lobe smal l , b road . Epipod t r i angu la r , 
deeply bi lobed. 

Second maxil l iped normal ; dac ty l a r segment c. 
3 x longer than b road , n u m e r o u s s lender , finely 
setulose setae medially. Exopod with four 
p lumose se tae distal ly; epipod small , i r regular ly 
s u b r e c t a n g u l a r ; podobranch absen t . 

Thi rd maxil l iped modera te ly s lender , r each ing 
proximal end of carpocer i te ; i sch iomerus feebly 
sepa ra t ed f rom basis, junc t ion indicated medial ly 
by small notch; i sch iomerus slightly t ape r ing 
distal ly, mode ra t e ly bowed, c. 4 x longer than 
proximal width , media l border feebly setose, short 
s imple se tae; p e n u l t i m a t e segment c. 0-6 x 
i schiomerus , 3-2 x longer than wid th , with longer 
s touter setae medial ly and lateral ly; distal segment 
s imilar ly setose, c. 0-5 x i schiomerus , t aper ing , c. 
3-5 x width , Basis b road , sparsely setose media l ly , 
as long as wide: coxa s tout , medial ly rounded , well 
developed epipod lateral ly . Exopod slightly 
exceeds i schiomerus , four p lumose distal setae. 
A r t h r o b r a n c h rud imen ta ry . 

Coxae of third maxi l l ipeds widely sepa ra t ed ; 
four th thorac ic s te rn i te b road , u n a r m e d . 

First pere iopods slender proximal ly , s touter 
distal ly, exceeding ca rpocer i t e by ca rpus and 
chela; chela robust , pa lm subcyl indr ica l , sl ightly 
compressed ; f ingers subequal to pa lm, b road ly 
subspa tu l a t e , distal ly rounded with f ine den t icu la -
tions a long distal third of cu t t ing edge medial ly 
a n d t w o t h i r d s l a t e r a l l y , s l i g h t l y g a p i n g 
proximal ly on media l side, densely setose. Pa lm 
c. 1-7 x longer than width , t ransverse rows of 
c leaning se tae proximal ly . C a r p u s proximal ly 
s lender , width increas ing x 3 distal ly, c. 5 x 
longer than distal wid th , c lean ing se tae dis-
tomedia l ly ; me rus subequa l to ca rpus , sl ightly 
bowed, c. 6-4 x longer than width; ischium 
compressed , c. 2-6 x width , c. 6-5 x merus , 
media l border with row of short se tae; basis 0-33 x 
merus , sparsely setose a long media l marg in , coxa 
robus t , smal l setose ven t romed ian process 
present . 

Second pere iopods well developed, s lender , 
subequa l , s imi lar . Pa lm of chela subcyl indr ica l , 
smoo th , slightly compressed dis ta l ly . c. 3-4 x 

wid th ; f ingers well developed, c. 0-6 of pa]^ 
length , dac lv lu s s t rongly curved, overreaching 
fixed f inger , t ip acute ly hooked, cut t ing e dg e 

s h a r p , en t i re except for small tooth at 0-3 0f 
l ength , ou te r s u r f a c e with numerous short , erect 
se tae ; fixed f inger s imi lar , proximal half of cutting 
edge with eight small tee th , distal four subacute 
p rox imal four rounded , distal part of cu t t ing edge 
feebly den t i cu l a t e . C a r p u s c. 0-47 x palm length 

2 x longer t han dis tal width; distal marg ins feebly 
excava te , u n a r m e d . M e r u s c. 0-75 x palm length 
4 x longer than width , un i fo rm, with small 
d i s toven l ra l tooth . Basis and coxa normal . 

A m b u l a t o r y pere iopods s lender , third extending 
beyond scaphocc r i t e by 0-3 of ca rpus and chela-
dac ty l abou t 0-27 x propod length; unguis distinct 
f r o m corpus , dorsovent ra l ly compressed , hastate 
s u r f a c e covered with dense felt of short processes 
giving f u r r y a p p e a r a n c e ; corpus with single well 
deve loped , s lender a c u t e accessory spine; short 
dis tal sensory se tae present . Propod c. 6-6 x longer 
t h a n wid th , u n i f o r m , with pair of distovcntral 
spines and single p re t e rmina l ventral spine. 
C a r p u s 0-63 propod length , c. 3 2 x longer than 
dis tal wid th , u n a r m e d ; merus c. 1-27 x propod 
length ; i sch ium c. 1 -0 x propod length, c. 5 * 
longer t han dis tal width ; basis and coxa robust, 
all u n a r m e d . Pere iopods 4 - 5 s imilar : 3, 5 subequal, 
4 s l ight ly shor te r . Accessory spines on dactyls of 
pere iopods 4, 5, with small addi t ional denticle on 
pos ter ior m a r g i n . 

U r o p o d s sl ight ly exceed telson tip, protopodite 
with large a c u t e pos te ro la te ra l tooth; exopod 
b r o a d , c. 2-3 x longer than wide, broadly rounded 
dis ta l ly , wi th smal l mobi le spine only at posterior 
end of convex la tera l border ; endopod c. 3 x 
longer t han wid th . 

MEASUREMENTS: ( In mi l lemet res ) 
To ta l l eng th ( app rox . ) 18.7 
R o s t r u m and c a r a p a c e 6.2 
Pos torb i ta l c a r a p a c e 4.5 
Second perc iopod chelae 3.8 (left and right) 

COLOURATION: S e m i - t r a n s p a r e n t with numer-
ous small round evenly d i s t r ibu ted red chromato-
phores , all over body, a m b u l a t o r y pereiopods, 
a n t e n n a e and cauda l fan . S imi la r but slightly 
la rger c h r o m a t o p h o r e s over second pereiopods. 
C h r o m a t o p h o r e s absent f rom an tenna l flagella 
a n d p ropods of a m b u l a t o r y pereiopods. 

HOST: Pycnodonta hvotis L. (Ostreidea) 

A S S O C I A T E S : O n e spec imen of Onuxoden 
parvihrachium (Fowle r ) (Pisces: Ca rap idae ) , a 
species not previously known f rom Aust ra l ia . 
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Paranchistus spp. Hosts Other associates 

P. armatus (H . Milne- Tridacna gigas (L.) Anchistus miersi ( D e M a n ) 
Edwards) Conchodvtes trulacnae Peters 

p. ornutus Holthuis Atnna vexillum Born Anchistus custos (Forskal ) 
Conchodvtes hiunguiculatus (Paulson) 

p. nohilii Holthuis Spondvlus gaederopus L. . . . 

p spondylis Suzuki Spondvlus harhatus Reeve — 

p. pycnodontae sp.nov. Pvcnodonta hyotis L. Platypontonia hvutis Fl ipeau-Jacquotte 

f i 5: Paranchistus pycnodontae sp. nov., holotype, 
Colour pattern. 

S Y S T E M A T I C P O S I T I O N O F P. pycnodontae 
Paranchistus pycnodontae a p p e a r s to be most 

closely re la ted to P. spondylis Suzuk i , and may 
be d is t inguished f r o m tha t species by the 
sub - spa tu l a t e f ingers of the first pereiopods. In all 
o the r f ea tu res the morpho logy of the two species 
a p p e a r s to be very s imi l a r . O t h e r minor 
d i f f e r ences include: In P. spondylis (a ) the pa lm 
of the chela of the second pere iopods appea r s to 
be s touter ; (b) the accessory spines of the 
a m b u l a t o r y pereiopods a r e shor te r and s touter ; (c) 
the accessory spines of the dac ty l s of the four th 
and f i f th pereiopods a re wi thout dent ic les ; (d) the 
m i n u t e processes on the an te r io r aspect of the 
dac ty l s of the walking legs a r e pe rpend icu la r to 
the su r f ace ; (e) the la teral poster ior telson spines 
a p p e a r to be marg ina l ; ( f ) and the i n t e rmed ia t e 
poster ior telson spines a re of u n i f o r m taper . 

D I S C U S S I O N 

All specics of the genus Paranchistus Hol thu i s 
a re known to be associa tes of bivalve molluscs. 
T h e genus is not represented outs ide tropical 
I ndo -Wes t Pacif ic waters . T h e host molluscs 
belong to the famil ies T r i d a c n i d a e , Pinnidae, 
S p o n d y l i d a e and now also include the Os t re idae . 
P. pycnodontae is the only s h r i m p so far known 
to assoc ia te with Pycnodonta hyotis in Aus t ra l i an 
wa te r s , but in the wes te rn Ind ian O c e a n 
H i p e a u - . J a c q u o t t e ( 1 9 7 ! ) has r e c o r d e d the 
occu r r ence of a d i f f e ren t pontoni ine sh r imp, 
Platypontonia hyotis H i p e a u - J a c q u o t t e , which is 
also known to associa te with Pterostrea imhricata 
( L a m . ) in J a p a n e s e waters (Suzuk i 1971). T h e 
only o the r ostreid bivalve known to have a 
ponton i ine associa te is Lopha cristagalli (L . ) , the 
host of Platypontonia hrevirostris (Mie r s ) , 
(B ruce 1968). ' 

T h e hosts of the species of Paranchistus a re 
s u m m a r i z e d in Tab le I, which also indicates o ther 
ponton i ine associa tes of the s a m e host. 
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In addi t ion to the morpholog ica l c h a r a c t e r s that 
dist inguish P. pycnodontae f rom P. spondylis, il 
may he noted that the colour pa t t e rn s also a p p e a r 
to be dist inctive. In the f igures of the la t ter given 
by Suzuk i ( 1 9 7 1 ) , t he spec imen shows a 
compara t ive ly coarse p a t t e r n of la rger and more 
sparsely d is t r ibu ted red c h r o m a t o p h o r e s t han is 
found in P. pycnodontae. Most of the pontoni ine 
associates of the bivalve molluscs present a colour 
pa t te rn of un i fo rmly d i s t r ibu ted c h r o m a t o p h o r e s 
over most of the body su r f ace and appendages . 
These may be very small and numerous , as in 
Anchistus custos, Paranchistus ornatus or 
Conchodvtes tridacnae. In P. spondylis and P. 
pycnodontae they a re la rger and more numerous , 
and in Anchistus demani and A. miersi, they a r e 
conspicuously larger and much less numerous . In 
c o m p l e t e c o n t r a s t , t h e c o l o u r p a t t e r n of 
Platypontonia hyotis consists mainly of large 
spots and bands of red. 

T h e dac ty ls of the a m b u l a t o r y pere iopods a re 
of par t i cu la r interest as, in the genus 
Paranchistus, they exhibit a wide r ange of 
morpholog ica l va r i a t i ons of g rea t va lue in 
d is t inguishing the species. P. armatus presents a 
s imple condi t ion, with a s imple , well developed 
unguis distal ly and a b road accessory tooth . T h e r e 
is no t race of o r n a m e n t a t i o n on the unguis (Bruce 
1975). In P. ornatus the unguis is still dis t inct 
f rom the corpus and the ou te r s u r f a c e is covered 
with t ransverse rows of shor t spines which b e c o m e 
obsolescent t owards the tip. T h e vent ra l aspect of 
the unguis is also t ransverse ly r idged. T h e corpus 
has distal sensory setae present , but the accessory 
spine is absent , the region of the spine being 
provided with a low eminence covered with small 
tubercles . The pit descr ibed by Ho l thu i s (1952) 
appea r s to be a vesicle below this eminence . In 
P. pycnodontae, the a r r a n g e m e n t is essential ly 
s imilar except that a well developed accessory 
spine is present and the unguis is very much 
larger . A c o m p a r a b l e vesicular s t r u c t u r e and 
sensory setae a r e also present . P. nohilii and P. 
spondylis have dac ty ls very s imi lar to P. 
pycnodontae. 

Fuj ino (1975) has provided scann ing electron 
pho tomic rographs of the dac ty l of the walk ing legs 
in Anchistus miersi ( D e M a n ) . Anchistus 
Borradai le is a genus very closely re la ted to 
Paranchistus Hol thu is , f rom which it is separa ted 
principal ly by the comple te absence of an hepa t ic 
spine. In Anchistus a c o m p a r a b l e r ange of 
var ia t ion in dac ty la r morpho logy is also present 
and in species such as A. demani K e m p and A. 
miersi, with A. gravieri K e m p represen t ing a less 
well developed s tage , and the dac ty l s very closely 

r e semble those found in some Paranchistus spp 
S L M p h o t o m i c r o g r a p h s clearly show that the 
o u t e r s u r f a c e of the unguis of the dactyls js 

dense ly covered with large n u m b e r s of short erect 
spinules . In Anchistus the an te r io r aspect of the 
ungu i s has been repor led as scoop-shaped ( K e m p 

1922; F u j i n o 1975) but in Paranchistus spp. this 
s u r f a c e a p p e a r s to be convex ra ther than concave 
T h e precise func t ion of the sp inula t ions of the 
unguis is still obscure , but is p r e sumab ly related 
to the g r ip of the s h r i m p upon its host. The 
func t i on of the ventra l ly s i tua ted tooth on the 
co rpus would a p p e a r to enable a good grip upon 
the host ' s t issues to be obta ined du r ing traction 
by the l imb. T h e distal ly d i rected spinules of the 
ungu i s m a y func t ion by prevent ing the penetration 
of t he dac ty l too far into the host ' s tissues and 

t h e r e b y avoid ing excessive d a m a g e to the host in 
a c o m m e n s a l re la t ionship . 
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PLATt 39 
histus pycnodontae sp. nov., holotype, in Pycnodonta hyoUs L 
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