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Lain])rcy5 rcprcsenting the ;~pyai-ently ilcw specics de- 

scril,cd below were li~-st ol)servecl and collected on May 23, 

1905, spa\viling in i\lill Ci-eelc, a tributary of the Huron liiver 

wcst of Ann Arbor, hlichigan. O t l ~ e r  speciiiie~ls xveic later 

talcc.11 in the Iluron River, near 1\1111 Arbor. 'I'hc t)q>c material 

is in thc i\luseum of Zoology, University of ;\lichigan. 

Ichthyomyzon fossor, nc\v  species. 

1 i j i i . s .  : ;21a'\-i111tiiii length a l ~ o ~ i t  I jo mm. ; larvae at  

trai~sformation \vit11 nlasi~n~urn adult length : buccal funnel 

small ; disc teeth small aiid ljl~int, occasionally obsoletc ; supra- 

oral lamina \\,it11 t ~ v o  small, bl~unt, well se1)arated c u q ~ s  ; antc- 
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rior l i i ig~~a l  lan?ina wit11 a single ti-ailsvcrsc eleil~ellt, providetl 

with minute ro~uilded tleilticles; anal iin \\Jell developed, partic- 

ularly ill the female. 

1 InDilat : Southen1 i \ l  ichigan. 
, < 

1 ?PC S p c c i ~ i l c ~ i  : Cat. No. 48377, 1.1 useurn of Zoologj~, Uni- 
versity of  A,lichiga~l; &fill Creek. Mrasliteiia~\- Co~lnty,  hlichi- 

gan ;  &lay, r<)og; lacob Rcighai-d, collector. 

!)r.scripiior~ oj' 7':\1pc S p r c i i i i r ~ ~  :' ( 1'1. 1, fig. I .) I,cl;gth, la 1 

Inin. ; tip 01 snout to ~ ~ c n t ,  67.76; tip of snout to anterior illai-gill 

of dorsal, 45.59; last gill opening to vent, 47. I I ; last gill ol)en- 

i ~ i g  t o  antel-iol- n~al-gin of dorsal, 28.92 ; tip of S I ~ O L I ~  to first gill 

o l ~ c ~ l i ~ i g ,  0.02 ; tip of snollt to last gill opening, 20.06; width of 

l~otly itui~icdiately i)ehind 1)rancllial basket, 5.78; tlcpth of body 

immccliatcly be11il;d brancliial I~as l~et ,  7.41 ; dialneter of eye, 

I .2~1 ; till o f  S I I O I I ~  to anterior inal.giil of 01-bit, 5.78; till of s i ~ o ~ ~ t  

to liasal pit, 4.35 ; antel-o-l)ostei-ioi- diameter of ln~ccal f ~ u l ~ i e l ,  

5 .6 ;  tr:~nsversc tlialnctci- of  buccal fu~lnel,  5.5. hluscular i ~ n -  

111-essions 1)et~veen last gill ol)ening and vc~l t ,  40. 1)isc bol-del-etl 

I)y iim1)riac arrm~gecl in a single ro\v except anteriorly, where 

they tend to form a double sow;  anterior ones (1'1. 11, fig. 2 )  

simple or ljii-amous, \vith an  iiicrcase in size and n1111i11ei- of 

lobes posteriorly; estreillitics of lobcs 1111unt ; loljes of :idjacent 

lim111-i;~c sonletimes fused. il ~~romine i i t  lill-like fold ~vithin 

iim1)riac lorming outel- bo1mda1-y of disc. 1Ss!raorals (Pl .  11. 

iig. I j 5 on sight sitle and 4 011 left, larger than disc teeth, lour. 

l)l~unt, Ijoi-ne 011 1)al)illae with distinct boundaries. Ilisc teeth 

low. I~lunt,  arranged in I-adiating lines; each line composed of 

three teeth except posteriorly, two ; those in postel-ior portion 

of disc :rntl tile margilial ones ailtcriorly and laterally nearly 

obsolete. Supraoral lamina narrow, well ilubedded within the 

1 Ylu-oughoi~t this descl-iption tlie lrl-oportions are indicated in  hund~er l t l l s  of 
thc total length,  which i ~ ~ c l u d e s  the caudal fin. 
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llcslly s ~ p r o a ~ a l  l~apilla, \\'it11 two cusps, one in the center of 

each half of s~~pi-aora1 papilla; cusps low, blunt, of about same 

size as cstraorals. lilfraoral laulina crescentic, bearing 9 ro~mtl- 

cd cusps of ~uicqual size. i\llterior lingual laillil~a a single bi- 

crcscciltic Illate, with all anterior median proniinellce ; iniilutely 

dcnticulnted; the ;~ntei-ior element as fouild in illore typical 

nle~nbei-s of the genus either laclting or so nearly obsolete as to 

1)e ovcrlooltetl. Xilterior and posterior lius ~ulited, with a llotcll 

in Iront of vent ; ljostcrior dorsal coiltiiluous with caudal. 'l'ip 

of snout to nliddle of cloi-sal ilotch, 66.12; tip of S I I O L I ~  to inid- 

dlc o l  dorsal-caudal notch, 92.97; greatest height of anterior 

dorsal, 2.48; licight of dorsal at middle o l  notch, 2.07; greatcst 

height o i  1)ostcrior doi-sal, d..l4. Anal liil conti~luous with 

c a ~ ~ d a l ,  greatest height, 1.2-1. Sensory l)apillac indistinct ; oiic 

series above each eye, directed postero-dorsally; a serics be- 

11c:~th eye, ct~i-vii~g up~vai-d and dii-ectcd anteriorly; a series 

co~ltinuii~g as a bi-olcc~l line below end of last to tip of saout; 

none tlistinguishalrlc on veiltral surir~ce of body. Urinogenital 

pa1)illa prominent. Coloi- in life ~unifoi-m grayish-hi-o\vn ovei- 

ciltirc surface l~osterior to vent, two-thirds the distance down 

sides between vent and last gill opening, ancl half \\lay down in 

region of gill openii~gs ancl snout; clse\vhci-e light  e el lo wish- 
I)row11 except for a narrow line of grayish brown connecting 

gill opcnings ; [ins gi-a\~isll-bro\17n, lighter thail body color. 

Arorcs 012 Pnrn ly j r s :  Eesides the type lifteen adults have 

been exalllined as follows, eleven feinales a i d  three illales froin 

Nil1 Creek, May, 1905, and one feinale fro111 the I-luron River, 

near A1111 Arbor, April 23, 1913. (Cat. Nos. 4368-48376, 48378- 

48383, iVluscum of Zoology, Uiliversity of Michigatl.) There 

are soille variations in the inaterial. 7'he extraol-als vary in 

ntu~l~ber froill 4 to 6 ;  a notcworthy fact is the frequeilt lack of 



bilateral symmetry-a dili-erent ntunbei- 011 the two sides, as in 

the type. In several specimens estraorals are  i i~dist i t~guishal~le.  

1)isc teeth vary in size and ii~unljei-; in specimens \vlierc they 

are proii~incnt four teeth iuny be ~ n a d e  out \\lithill each radiat- 

ing series over entire surface of disc. JVherc the dentition is less 

strong three, two, o r  only one 111;~y constitt~te a series poste- 

riorly; I ~ u t  always \vitll three in each series anteriorly and lat- 

erally. I n  several specimetls 110 disc teeth can be illade out.' 

St is needless to say that ~ v c a k  disc dentitioil is associated \\.it11 

\veal< estraorals, s~i~)i-aorals,  etc. 111fr;toral lamina has 8 to 10 
, , ctisl)q alniays morc o r  less iri-egular, as in the type. I he anal 

611 ill fc~nales  (1'1. J, lig. 3) is higher and more collves in out- 

line than in males. T:ctzlales possess a [in-like s~velling anterior 

to vent. l 'he ~triilogenital ~japilla in feillales does not ~)rotrt~cle 

from thc vent. Pi-onounccd indiviclual variation in 1)ropor- 

tions of the Imdy occurs here, as in other laml>reys. These 

variatio~ls, as \yell as diflerences in the  numbet- of musclilar 

i111lji-essions, a re  presented ill the fo l lo~vi i~g table : 

"l'hc t c e t l~  arc much more icadily iecn if stainetl yello\\ I ) ?  immel-sins the 
m-al disc lor iive minutcs in n saturated solutioil of picric acid in 70% alcohol. 
, % . lhc specimen may tl1c11 be  laced in 70% alcohol, in lalricll thc color is but slo\\~ly 
extracted. 



Catalog Number . . . . . . . . . . . . 
Total length in millimeters.. . 
Sex . . . . . . . . . . . . . . . . . . . . . . . . 
Tip of snout to vent . .  . . . . . . . 
Tip of snout to anterior 

margin of dorsal . . . . . . . . 
Last gill opening to vent.. . . . 
Last gill opening to atitcrior 

margin of dorsal . . . . . . . . 
Tip of s n o ~ ~ t  to 1st gill ol)eni~ig 

Tip  of snout to last gill opening 

Tip of snout to mitldle of 
dorsal notch . .. . .. . . .  . .. 

Tip of snout to middle of 
dorsal-caudal notch . . . . . 

Hcight of anterior dorsal. .  . . . 
IIcight of dorsal a t  notch. . . . . 
Height of posterior dorsal . . . 
FIcight of  anal f in. .  . . . . . . . . . . 
Width of I,ody just behind 

I)ranchial 1)aslcet . . . . . . . . . 

Dcpth of I~ody just hehind 
I~ranchial I~aslcet . . . . . . . . . 

Diameter of cyc . . . . . . . . . . 
Tip of snout to anterior 

margin of orhit . .  . . .. . . . . . 
Tip of snout to nasal p i t . .  . . 

Muscular impressions between 
last gill openinq and vent 

48368 48369 48370 

149 I37 133 

female female fcmale 

69.07 71.53 72.18 

48371 48372 48373 

132 131 130 

male female female 

7o .4 j  69.28 63.46 

48374 48375 48376 48377 

129 126 125 121 

male female female male 

70.54 69.44 69.'60 67.76 

48278 45379 45380 18381 48382 

I21 J 2 1  119 IT6 113 

female female female female female 

71.49 68.59 71.01 .68.97 70.79 

48383 

IT2 

male 

67.85 

'I Mlich sh1.111llw11. 

* N o  notcli. 
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I)c\cr.iption of Lcrr.;,tr : Eight larvae have been examined 

(Cat Kos. 48384-18391, Aluseum of Zoology, University of 
Alich~gan), six from Mill Creek atld two from the I3uron 

IZivcr near Ann Arbor. 'l'hc following descr i~~t ion is based oil 

specimen n~uil~bcr -1S386 take11 i l l  hllill Creelr, \i\Tashtenaw Coun- 

ty, Michigan, Bray 21, 1016. 
M'ith the usual ammocoetes facies. I,el?gth, I 3 j 111111. ; tip 

of snout to vcnt, 70.37; tip o i  silout to anterior ~llargiii of dor- 

sal, 0 . 3 7 ;  last gill opening to vent, 51.85 ; last gill opening to 

anterior margiii of dors:~l, 31.85 ; tip of snout to last gill open- 

ing, 18.52 ; tip of snout to first gill opening, 8.15 ; width imme- 

diately 1)ehind branchial basket, 5.19; deptll iinmediately be- 

hind l~railchial basket, 6.67. R l  uscular impressions betw eel1 

last gill ol)ening and vent, 51. Shape of mouth and for111 of 

oral villi as  in I~1~tosp11crzri.s z~~ildci-i.  Dorsal fin (1'1. I, fig. 4)  

continuous, not scparated illto anterior and posterior dorsals, 

increasing gradually in height posteriorly to reach its maximum 

hcight 11ehind the vent;  height in its anterior portion, .56. 
I'ostci-ior poi-tion slightly convex in outline; greatest height, 

I .48; continuous with caudal, the j~ulction indicated by a shal- 

low notch. X o  anal fin. 
r , 1 he I a n  a1 characters seem to be 11101-e coilstailt than those of 

atlult5. There arc, ho~zrever, \light variations in proportions 

as  may I)e seen i l l  the fcllowing table : 



Catalog Number . . . .  
'I'otal length i11 milli- 

llleters . . . . . . . . . . . .  
Til) of snout to vent. .  
Tip of snout to anie- 

rior margin of dorsal 
Last gill opening to 

vent . . . . . . . . . . . . . .  
Last gill opening to 

anterior margin 
of dorsal . . . . . . . . . .  

Tip of snout to first 
sill opening . . . . . . .  

Tip of snout to last 
gill opening . . . . . . .  

Tin of snout to middle 
of  dorsal-caudal 
notch . . . . . . . . . . . . .  94.31 89.6; 9 r . S ~  03.46 92.74 89.47 90-13 01.25 

k1cight of an te~ ior  
dorsal . . . . . . . . . . . .  0.4-1 0.50 0.56 0.5-1 0.61 0 . 7 ~  0.64 0.63 

I-Ieight of posterlor 
dorsal . . . . . . . . . . . . .  0.95 I .33 J .  18 1.54 I 61 I ;X I .07 r . e j  

Width of body just 
Ijehind I~rancliial 
ljasket . . . . . . . . . . . . .  4.7.; 5.00 5.19 5.00 4.84 5.27 5.32 5.31 

Depth of 11ody just 
I~ehi~icl hranchial 
haslcet . . . . . . . . . . .  5.70 6.00 6.6; 6.16 6.0.; 6 32 6.65 7.19 

14cngth of oral opening 3.64 3.1 j 4.26 3.8.; 3.63 3. ~6 3.73 4.38 
Muscular impressiotls 

I~etwcen last gill 
opening and \ent . . .  51 51 g r  50 .;o 30 51 ;I 

Nnbiis of I ,nrrve:  In  l~l i l l  Ci-eeli, larvae occur illost abutl- 

dantly where eddies have de~osi ted silt in coilcavities of the 

streail1 bed, and where the ciu-rent is slo~v. A11 adtnixture of 

silt and sand seellls to produce the most favoral~le situation, 

altho~~gll larvae were collected in small numbers fro111 gravelly 

and pure sand bottoms. None were foulld in stiff muck. An 

idea of their abundailce in a very favorable locality inay be 

obtained froill the fact that in an hour's dl-edging sixty-one 

were collected fro111 ail area not larger than 5 x 10 feet. When 

earth coiltaiilillg larvae is thro~vn froill the dredge net to the 

bank, iildividuals aliilost immediately wriggle to the surface. 
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The saille activity follows if the strcalll level lowcrs rapidly, 

so that their haunts ai-e exposed. For  instance, in 1913, \vl~eil 

the IIui-on Rivet level was lowereci during the construction of 

a clam, many larvae cmerged to the surface of the 11111d flats 

thus uncovered. 

Whcn a larva is liberatetl ill an ac~uariunl or in the strean1 

it swims a short distance, thcn erccts the body almost vertically, 

head downward, runcl 1)urrows with a rapid vibratory move- 

ment. I t  docs not contiuuc straight down, hut turns horizon- 

tally, then up~~rard ,  fornliirg a 1~11ri-o\\ in the shape of a Hat- 

tened U. The dorsal ~111-face of the I~ocly is Itept 111)1)~1-1iloit 

throughout this pi-oceis. I f  t!~e aquariuni floor is c o ~  eretl with 

but a tliin layer of sand the I)urro\v is 111uch illore flattened ; 

tmtler these conditions the tail f i-eqoe~~tlj  1,rotrudcs. I ~ u t  11 e 

have never seen the hcatl esposed. \C'heil disturl~ed, the aiii- 

mal leaves its burrom and ~\\iiiils I igoro~~slp. lITlien placed in 

an aquariuill with no sand or cther matcrial the larva alter- 

nately swiills a b o ~ ~ t  aiid lies 011 its side-either right or left 

As yet we have not dctcrnlined the duration of larval life or 

time of metamorphosis. I t  is to be noted that the habits, as 

above described, are identical ~vith those of the lnr\lae of 

I:'litospl/c~lrl.s 'ic1ild~1.i 

Nabits of .ldlrlts : ' 'I'lie spa\vuing activities of 1905 \xrere 

6rst observed on May 23, and they continued until N a y  27; 

the last adult seen in that year was a 11-eakcned individ~lal ~loted 

June 2. For  two or three d a ~ s  follo~vii~g May 27 the \\later 

was so illuddy that no o1,servations were possible. Spawning 

may have coiltinued d11ri11g that period. LA1l the adults were 

observed within a I-adills of tn~cn t j  -five feet, on a bottoill of 

coarse gravel and shingle which coiltailled stones ii-oil1 one to 

"The writers are indel~ted to Prof. F E. Wood for the use of his notes 011 the 
spn\vning habits of this lamprey. 
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s i s  itlchcs in dianleter, and in \\.atel- iron1 eight to eighteen 

inches tleep. ?'he streanl a t  this point is not more than thirty 

feet \vide, with a stroiig current. Adults have been seen o r  

collected only during the spawning season. 

'I'hey are rarely seen to sn:im free even for a few feet, but 

are often found j~rogressing or  wriggling het\veei~ stones. They 

are usually so hidden among or beneath stones of three to six 

inches diameter that oilly the tip o i  the tail is visible. 7'he 

animals take possession of chil~lis beneath s~lcli  stones as may 

be lodged loosely, and extend the natural cavities by removing 

sand and gravel. I n  enlarging tlie cavity tlie lamprey attaches 

itself by the mo~l th  to pebbles, and tosses tliem up and out 

froill bet~veen the larger stoties. Active lashing of the body 

at  the saine time serves to stir up the sand, which is swept 

away by the currc.11t. On rare occasio~ls an individual may 

attempt to remove a larger stone by attaching himself to it, 

loosellillg the. stone I)?; \\rriggling the body and then allowing 

tlie current to carry himselE and burden dowiistreai~i--as is 

the common habit in 13?rtosi,lz~rtlrs ~uilr- le~i .  Lilce tlie brooli 

lamprey, this species has the habit of attaching the mouth to 

large stoncs and thro~ving tile body into vigorous vibrations. 

I-lo-~rever, the habit differs froin that of the broolc lamprey it1 

that the axis of the body is often nearly \iertical, and \vhat- 

ever inclination there iuay be toward tlie horizontal is quite as  

liliely to be u])streaiii as downstream. The  vibrations occ~lr  

when the animal is partially hidden :LIIIOII~ stotles as  well as 

when it is ill the open. '].'he ijrook laillprey lies ~vitl l  the body 

nearly horizontal and \vitli the head directed upstreall during 

these vibrations. \Yhen placetl in a bacteria dish iii bright 

light the animal beco~ncs restless and moves c o n t i i ~ u a l l ~  ut~ti l  

the dish is co\rered. Although not so sellsitivc to current as  

the broolc lai~iprey. I c l r t h o ~ i r ~ ~ . z o ~ ~  fossor  does eshibit a tenclet~cy 
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to  a\.oid remaining in a very strong current. 14711e11 coilfilled 

in an acl~tai-i~un containiilg a pile of sillootll glass objects the 
laml~i-ey sho~vs  little or  no itlclination to retreat among them, 

11ut it \\;ill at  once hide among stones. If a number of thenl 

are l'laced in bright light in a dish one-half of which is cov- 

ered ~ v i t h  r111jy glass, they are at  first active but sooil collect in 

the area of red light and coine to rest. I t  seeills then that  tlie 

l)refcrence for  weak light cleterillilies the burronring habit. 

The s p a ~ v i ~ i n g  nests are  very ill-defined; they are little illore 

than areas on the stony bottom where the sand and pebbles 

have been cleared away from bet~veen or  b e ~ ~ e a t h  larger stones. 

Other nests three or  four incl~es in diaiueter and of about the 
saille depth are  soilletiilles excavated in sand or gravel. Dur- 

ing the esca~ration of such a nest the lamprey's body is ileasly 

vertical. \\!it11 no teildeilcy to iilcliile in a particular direc- 
tion with respect to cnrrent. The  pebbles are  thrown out in 

ally direction. Although tlie escavatioil of ilests is prosecuted 

11lit11 great vigor, wit11 soruetimes as many as seven or  eight 

individuals l~resent,  attempts a t  s p a ~ ~ i n i ~ ~ g  in them are  rarely 

seen. O n  the contrary, the sl>a\vning act takes place alillost 

invariably n-hell the animals are  Inore or  less hidden ailloilg 

stones. Consequently it has been difiicult to deterilline the 

exact details of tlie act. Apparellily the male attaches hiin- 

self by tlie buccal funn<l either to a stone close to 71-here the 

female is lil<en~ise attached, or  to the 11ody of the fenlale near 

her head. 'l'heil the botlies of both are t l ~ r o n ~ i ~  into spasillodic 

vibration. At  the saille time the eggs inay be seen to escape. 

Sonle of them are  carried d o ~ v n  11y tlie current. The  male, so 

far  as our obser~.atio~ls go, seldolil winds his tail allout :he 

female. Infrerlueiitly an  indi\~idiial may wind his tail about the 

head of another, vibrating his l~ocly at the sailie time, o r  may 

.seize another near the bt-:ci~cliial rcgion, ~ v i n d  his tail around 



the body, and vil~rate lccl~ly. Iiut jn s~ich cases 110 emission of 

eggs or lnilt is disccrnil~le. I11 the conf ncd space whei-c spawn- 

ing usually occurs there n ould seclll to bc no roolll for the en- 

\rrapl>iilg of thc female hy the male, and it is doubtful i f  it 

occurs with any reg~llasity. S ~ a \ u ~ i i l g  seldo~ll takes place 

wllci~ the water is below I ~ " C . ,  and iq i~lost vigoi-011s at 20 to 

22OC. 

.-INi~ziiics o j ilzr S j c c i r s  . Sincc adt~lts havc beell ta!ten only 

in the spawning season and are not found attached to fish, and 

since our sections sho~v tthat the alimentary canal of the adult 

is clegei~ei-atcd, there secms to l)e 110 grou1.d to doubt that all 

adults die sooil after slmnning. I .  Jossor is thcn nnalogous 

to E ~ z t o s j h c ~ ~ r ~ s  r ~ ~ i l ~ l ' r r i  ill which the adtiit parasitic life has 

been lost. It is interesting to note that in both spccies thc 11011- 
pal-asitic condition is associated ~vit11 a size sillall f ~ r  thc group 

and wit11 life in stllall bodies of watts. I ~ I z l l z ~ ~ o ~ r ~ ~ ~ ~ o ~ r  fossnl' 

thus bears the saille relatioil to meiiibers of its genus that EI I -  
to.sp1~cnr1.s x l i l dc~ i  bears to its congeners, E. Iride~zfntrr.~, E 
spndic-crls, ctc. 

'I'his spccics may be readily separated from other Nol-th 

il~nerican Ichthyomy7ons l)v thc following ch3ractei-s: 

Irhth~ollr~'.:.oli fossor 

Masimuln lc i~gth  allout 150 mm. 

1,ai-vac a t  translormatioti eqi~al  in 
length to masimunl adults. 

l!uccal iunnel small. 

1 ) i x  tcc t l~  s~na l l  and 1)lunt-sollie 
even ohsolctc. 

Supraoral lamina with two small, 
blunt, \\ell separated cusos. 

O t l ~ c r  species of Tchth~-o~nyzon 

lI:~xinluln 1enr;th airout 300 mm 

Larvae at  transfor~nalion lnucll 
smaller tllan m a s i m ~ u n  adults 

I?uccal Cunnel large. ( i n  an  iin- 
matlire I. co trco lo~  it is allout 
twice as largc as  in a mature 
I. fossor of the SXIUC Ic~igth.) 

Disc teeth large and sharp. 

Supraoral lamina with two o r  
more large, sliarp, closel~- ap- 
pressed cusps. 
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r l~ l tcr ior  l ing~ial  lamina with a :\nterior litlgual latilina wit11 an- 
single transverse clement, which terior and posterior transverse 
is providetl \vitli 111in1ite round- elenietlls, cach provitled x..;ith 
ed denticles. p ro~n i~ len t  sliarl) denticles. 

Anal fin well developed, pnrticu- i lnal  fin usually lacking; \\ihen 
1,  ,II -1 j . 111 ' females. 1,rrscnt it is low and not prom- 

inent." 

1 ,  L O  I I I I .  Notes 011 the 

S p a \ v ~ ~ i i ~ g  lIabit5 of thc Crooli L,amprey ( l ~ c f ~ o i r r ! i ~ o ~ ~  rc1rl~l'- 
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PLATES 



PLATE I. 

Figure I. Male, talcen during spa\vning. xg .  (Photographed in 

lifc.) 

Figure z. Female, dorsal surface. s g .  (Photographed in life.) 

Note that the cxpanded buccal disc is not greatcr in diameter than the 

width of body. 

Figure 3. Female, taken during spat~vning. x g .  (Photographed 

i n  life.) 

Figure 4. Posterior portion of a larva, to show fin outline. XI. 
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Figure I. Sketch of mouth. x ~ o .  

Figure 2. Oral fiml~riae. a, middle anterior ; b, 111iddle lateral ; 

c, tniddle posterior. xjo. 






