
NIIMBER 590 I)F.CEMRER 31, 1957 

OCCASIONAL PAPERS OF THE MUSEUM OF 

ZOOLOGY 

IJNIVEKSITY OF MICHIGAN 

A N N  ARBOR, MICHIGAN 

'THREE NEW MEXICAN LAND SNAILS 
OF T H E  GENUS H U M R O I . L ) T I A N A  

I I ~ r ~ t r b o l d l i n ~ t o  is all anatomically isolated genus belonging to the 
f;lnlily Hchi~i i~thogl~pt idae,  the Airierican dart-bearing helices. I t  is 
confinetl to the inountains bordering the Mexican Plateau, the moun- 
tains 01' tllc Hig Be11d 1,egioil of 'l'exas, autl soutlleaster~r New Mexico 
(Map 1 ) .  'I'lic genus is uniquc in the structluc ol' the dart apparatus 
alid ~ l re  ~nucous glands, characters that mainly distinguish it  l'ronl other 
hellni~ltlioglyptoitls. The  genotype of H z l n ~ . D o l d t i n n u  was given by von 
Ihering (1892) as H e l i x  h u m D o l d / i n n a  Val. (1 H e l i x  h e ~ ~ n b o l d t i n n n  

L'l'eill'er, 1811 1, cf. Pilsbry, 1927, 1948), although his knowledge of the 
anatomy was from Uinncy's (1879) account of the species now known as 
Hzrrt~Ooldtlrrnrr p o l o s i n n n  l'ilsbry. Pilsbry ( l n c .  cit.) has further defined 
I he gcnus and, as presently ~inderstood, it comprises the 24 species ant1 
t a v o  subspecies listctl below (numbers refer to localities on Map I ) .  

1 .  lilrrnboldtiana l)~r[foniann (= Helix bcrtfoniancr I'feifl'er, 1845) 
2. H .  cheatun~i  l'ilsbry, 1935 
3. H. cl~isosetrsis Pilsbry, 1927 
4. H. cllrysogoi~u Pilsbry, 1948 
5.  H. durangoensi.~ Solem, 1954 
6. H. editllue Perodiz, 1954 
7. 1-1. fascic~/a new species 
8. H. ferrissianu Pilsbry, 1928 
9. H.  fortis l'ilsbry, 1940 

10. Ff. globoscr new species 
11. 1-I. hiigeancr I~iigeatza (= Helix hun~6olrl~iaiza liiigennn van Rlartcns, 1890) 
12. If. 11Ggeana praesidii Pilsbry, 1939 
1.7. I-I. lii~t1~6old/iaiza (= Helix hzrw~boldtinna PfeilTer, 1845) 
14. H. iilotltezr~ttza ttlon/ezunaa I'ilsbry, 1940 
15. H. niot~tezutttcr iiaferior l'ilsbry, 1948 
16. I l .  nlrevoleonis (= H.  hu~nboldtiaira 11iceoo1eotzi.s Pilsl)ry, 1927) 
17. I-I. pal?tzeri Clench and Rehder, 1930 
18. 1-1. per.gr.~ntrlosa Solem, 1955 
19. TI. pilsbryi Sole111, 1954 
20. TI. f~otosicltza Pilsl)~y, 1927 
21. If. quet.e/nr.onnn (I Helix glrrretnronlln Dall, 1897) 
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22. EI. s l r in tn  new species 
23. H. laylori Drake, 1951 
21. H. texa~ra Pilsbry, 1927 
25. H. lotrei l'ilsbry, 1935 
26. H. t~ltintiz Pilsbry, 1927 

Hurnboldtianc~ tuckerrre Mansfield, 1937, from the Lower Miocene 
Tampa limestone o l  Florida is not listed above. According to all char- 
acters given ill the description it appears that this species should be 
placed in the genus Cepolis. 

Nine ol the presently recognized species have been previously inves- 
tigated anatolrlically (Pilsbry, 1927, 1939, 1948). (This does not include 
the " H d i x  hzi.rnboldtia7zn" dissected by Fischer (1899), the identity of 
which is uncertain.) T h e  genus may be divided into two groups (which 
should perhaps be designated as subgenera) on the basis of the relation- 
ship of the nlucnus glands and the dart sacs. T h e  mucous glands are 
situatecl closely above the summit of the dart sacs in H .  bufloniana, H. 
chrysogonn, H .  lortis, N. montezernln, H .  potosiana, and H. ultirna, 
whereas they are separated in H. cl~isose~zsis and H. texana by a dis- 
tance olten equal to or greater that1 the length of the dart sacs. Of the 
lllree new species clescribetl in this paper H .  striatu belongs to the first 
group ant1 H. lcrscintn and H .  globost~ to the second. These groups ap- 
pear to be further characterized by the length of the verge and the 
presence or absence of a conspicuous upper chamber in the penial struc- 
ture (Plate V, Figs. e ant1 I'). H. chrysogona, N. fortis, H .  nz~evoleonis, 
and If. sft.icl/n Ili~ve the chamber and a short verge, and a long verge and 
only a trace ol' the ch:~r~il~er is evitlencetl by N. frrscinfa and H .  globosci. 

Hu~nholdtiana fasciata, new species 
(t'l. 1, Figs. A, 1); PI. 11; 1'1. 111, Figs. A ,  a, c, tl, e;  PI. V, Figs. A, R ,  a,  I), f )  

HOI,OTYPE.-UMMZ 191473; Hidalgo, Mineral del Monte, 9,300 feet 
altitude; collected by William E. Duellrnan, July 14, 1956. 

PARATYPES.-UMMZ 191472 ant1 191474; same data as holotype. 
DESCIZ~PTION OF TI-IE H O Z . O T Y P E . - S ~ ~ ~ ~  ovate-globose, moderately 

heavy; spire raised, obtuse, forming ail angle of about 107"; whorls 
4$4, slrongly convex, heavily, irregularly, and closely wrinkled, sculp- 
tured with numerous fine, eveilly distril)utecl granules that run parallel 
to or on the growth wrinkles, disappearing near the umbil ic~~s;  eml~ry- 
onic wllorls 11A, raised, relatively srnall, slightly pitted; suture im- 
pressed, descending rather tleeply to the aperture; aperture oblong- 
ovate, lying at ail angle o f  about 45' t o  the axis of the shell, upper lip 
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MAP. 1 .  l ) i s ~ ~ . i b ~ ~ t i o ~ i  OE species o l  Hu~uboldt iunu.  For espl:uiatio~i of locality 
~ ~ u ~ ~ i l ~ e i . s ,  see list page 1 .  1.ocaliry for £ I .  Iizcnrboldticrnn (No.  13) is ~ ~ ~ i k ~ i o w n .  



lying below lower band of shell; lip thin, sharp, slightly reflected; col- 
umellar margin reflected, hall concealing the umbilicus; peristome 
slightly expanded, little thickened. 

The  shell is isabella-colored witli three ~mcvenly spaced black bands, 
wl~ich are lrequently interrupted and stop short of the lip. The  upper 
band is widest, but only slightly wider than the lower band. The  middle 
band is about 4/5 as wide as the upper band. The  upper three whorls 
are slightly tinged with red. The  insicle ol the aperture is pinkish white, 
with the bands of the shell distinctly showing through. The  columella 
and lip are dull white. 

Height of shell, 36.5 mm.; diameter, 40.4 mm.; height of aperture, 
28.0 mm.; width of aperture, 26.0 mm. 

The  genitalia of the type are drawn in Fig. A, P1. 11. The  somewhat 
cylindric penis contains a relatively long verge, which, when contractetl, 
extends almost 2/3 of the length of the penis. The  end of tlie verge is 
divided into four fingerlike processes. Below the verge the penial wall 
lias seven lengthwise ridges. These ridges are joined distally, almost 
separating the penis cavity into two compartments. The  verge is marked 
with numerous transverse folds and contains only a trace of an upper 
cavity where the verge connects with the wall of the penis cavity. The  
flagellum is almost as long as the combined length of the penis and 
epiphallus. The  long, narrow vagina bears lour dart sacs of approxi- 
rriately equal size, which are separated from the mucous glands by a 
distance of 11 mm. The  spermathecal cluct, at about three-fourths ol 
its length, bears a moderately long diverticul~uil~. Measurements of the 
various structures are listed in Table I. 

VARIATION.-T~~ thickness and lengtll of the vagina and tlie length 
ratios of the verge, penis and flagellum, antl penis and epiphallus show 
slight variation. The  only shell variation shown by the paratypes is in 
size and in the descent of the suture to the aperture. In  both paratypes 
the upper lip originates on the lower band of the shell. 

Shell measurements of the paratypes are as follow: height, 30.8 and 
33.8 mm.; diameter, 39.2 and 39.8 mm.; lieight of aperture, 27.0 antl 
25.0 mm.; width of aperture, 24.2 and 24.6 mm. 

~ ~ ~ ~ ~ r o ~ s l - ~ l ~ s . - T h i s  species belongs to the group characterized by 
the relatively great distance between the mucous glands and the dart 
sacs and appears to be most closely related to H. texana.  It  differs from 
H .  texana in that all of the dart sacs are equal, or nearly so, in size, and 
in having a much larger penis, verge, ant1 epiphallus. 

The  coml~ination of the shell's color, size, shape, granulatioii, and 
t,aised spire witli s1l1:11l nucleat wltorls ~ n a k e  i t  distinctive within the 
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gellus. Co~~cl~ologic;illy, this s~lail is similar to 11. f )o/os in i ln  but cliffel-s 
in being larger, tlecitledly ~vitlcr than high, having a more obtuse spire 
with snialler, more protruding nuclear ~vllorls, ant1 11a1,ing larger, nn- 
cvcnly spaced bantls. The  only other sl~ccics xvith ~ v l ~ i c h  H. fnscintn may 
1)e confused is FI.  I ~ T I C ~ J O ~ C O ~ ~ ~ S .  If. I I ~ I C ~ ~ O ~ C ~ I I ~ . Y ,  I~o~vc\~cr ,  has ~nol-c com- 
pressed whorls, ;I niorc obtuse spire with less prorrntling cmbryonic 
whorls, larger and strongcr gt-anulatiol~, ant1 a better de~.cloped middle 
band on the shell. It diners fnrtlicr from f f .  /n.ccintn in that the angle 
thc aperture nlakcs wit11 111c mail1 asis o l  the shell is abont 15" greater. 

REMARKS.-~ ' I~C type lot was collcctetl on a cold, rnisty day in an 
oak-fir forest whcrc tlic spcciniens were ~ O I I I I ~  cra~\lling on moss- ant1 
lichen-coverctl trrc trunks and stnlllps. The  ground s~~ppo r t ed  a11 lunder- 
growt11 of slniill I I C ~ ~ ~ ~ C C O I I S  pl;ints and was co\,erecl wit11 a thick 11111lr11 
of oak Icavcs ant1 lir ncctllcs. 

Hur~~Doldt in~a globosa, nclv spccies 
(1'1. 1, rip. C, F; 1'1. IIr, Fig\. B, 0, f .  1'1. IT, Figs. C, c ,  I )  

MOIO~YPI..-UMMZ 191476; Vclncrn~, 3 miles ~ ~ 1 s t  o f  I'eiotc, La 
klolina, 8,000 fcet altitude; collected Tuly 30, 1955, on a lonc fir t ~ c c  
by a Inill by Ern~nct T. Hoopcr. Tt was lountl a~soci~ttetl with H e l l \  

cr \ ~ I C I  sn Muller. 
~I)ESCRIPTION OF TIIC I I O I O I Y I ~ F . - S ~ C I ~  globose, n~oderately light, 

~vitlcr than 11ig.h; spire raised, obtnse, forming ,111 angle of about 118"; 
xvholl\ 4 % ,  strongly shonldercd, globose, ilregl~larly and moderately 
wri~lklctl, will1 many line, oblong glandes 'tlrangctl diagonally to the 
winkles, dis;tppcaring at thc cdge o l  the ~irnbilicus; c~nbryonic whorls 
11/2, raisecl, moderate in s i~e ,  smooth; snture deeply impressed, descend- 
ing to the apertulc; aperture subovate, lying at  an angle of about 38" 
to the axis ol the shell; upper lip originating on lower band, approach- 
ing the coln~nella; lip thin, shalp, sligl~tly rcflected; columella slightly 
I eflectcd, par lly covering thc 111nbilicus; peristomc distinct, thin, hardly 
concealing the granules o l  the preccding whorl. 

T h e  ground color of the shell is horn yellow, with three chocolate- 
brown to black bands stopping short of the lip. T h e  bands are un- 
equally spaced, the middle one lying slightly closer to the upper than 
to the lower band. T h e  upper bancl is the widest, the lower band the 
narrowest, being about half as wide as the upper band. T h e  middle 
band is about % as wide as the upper band. T h e  embryonic whorls are 
pinkish buff (may be partly due to peeling of the periostracum). T h e  



inside of the aperture is glossy white, with slight indications of color 
bands showing through. The  aperture, peristome, and columella are 
also glossy white. 

Height of shell, 28.0 mm.; cliarnetcr, 33.0 nirn.; height of aperture, 
20.5 mm.; width of aperture, 20.7 mm. 

T h e  genitalia of the type are shown in PI. 111, Fig. B. The  bulbous 
penis contains a cil~adripartile-entling verge which, when contracted, 
extends about 1/2 the length of the penis. l 'he  four processes ac the 
end ol' the verge are strikingly tlissirnilar in appearance, two being 
shorter ant1 thinner. l'he verge is rnarketl with numerous transverse 
f'oltls ant1 contains a very small upper cavity. The  lower half of the 
penial wall has sellen heavy, longitudinal ridges. The  flagellum is near- 
ly as long as the length of the penis and epiphallus. The  vagina bears 
four long, thin dart sacs, three of approximately equal size, the other 
much smaller. The  outer wall of the upper half of the spermathecal 
duct contains a conspicuous Range. Measurements are listed in Table I. 

KEI,ATI~NSHIPS.-H. globosa belongs to the group characterized by a 
relatively great distance between the mucous glands and dart sacs. Al- 
though the distance is less in this species than in others of the group, 
the close similarity in structure to H .  fasciata niay readily be seen. H .  
globosa is distinguislled from other species of the genus by its flattened 
dart sacs and spermathecal duct. 

'111e shell may be distinguished from that of other species by the 
con~bination of the following characters: the globose, shouldered - - 
whorls, raised spire, moderate nuclear whorls, pattern of granulation, 
iirltl lnoderate growth wrinkles. T h e  glossy white aperture is a further 
aid in identifying the shell. 

Humboldtinnn strinta, new spccie5 

(PI. I, Figs. l3, E; PI. 11'; 1'1. V, Fig>. I),  (1, c) 

HOLO I YPF.-UMMZ 192247; 1)istrito Federal, Paso Cor te~ ,  10,500 
feet altitude; collected by Emmet T .  Hooper, August 26, 1955. 

I'ARAI YPES.-UMMZ 191475 (six specimens); same data as the holo- 

'Y PC. 
DESCRIPTION OF THE HOLOTYPE.-S~~~I subglobose, heavy, wider than 

high; spire raised, obtuse, forming an angle of about 114"; whorls 41/4, 
strongly convex, irregularly and heavily wrinkled, periostracum mostly 
worn off, sculptured with few small granules that are confined mostly to 
nones between growth wrinkles; embryonic whorls 13/4, raised, relatively 
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large, lightly but regularly wrinkletl; shell sculpt~~retl  with numerous 
fine, incised striac which are heavicst ant1 ~rlost tlistinct near the suture; 
where granules occur tlic)~ are separated by tllc striae; suturc decply 
iml)resscd, rlescentfing tleeply to tlie aperture; aperture oblong-ovate, 
lying at ;in angle of about 10" to the axis of the shell: upper lip some- 
what tl~ickcl~ecl, b l ~ ~ i i t ,  not reflected, slightly approaching the columel- 
la; t~olumellar rnargin rcllectetl, nearly closing the umbilict~s; pel-istorne 
littlc tliickencd, slightly cxlxindctl. 

-1'he 1)otly whorl is 11inkis11 cinnamon; the ren~;tirlins ~ lhor l s  arc a 
little darker. -1'hcre is a faint intlication of two dark color bands on the 
spire. These fatle out or1 t l ~ c  botly whorl. .I'hc interior of the aperture 
is pale lavender-violet. 'l'lrc peristo~ne is white along its outer border 
ant1 horli yellow farther in the shell. The  colu~nella and the lip are 
also white. l ' h e  color abruptly lades into the pale laventler-violet ol 
the interior of thc apertllrc. MTlien tlie shell is placed in front of a liglit 
tlie bantls may I)e tlisccrnctl from the insitle, but over an opaque snr- 
face tliere is an intlication o l  tlicm only tlecp within the aperture. 

I-Icigl~t of shell, 34.5 mnl.; tliamcter, 38.0 Inn).; height of aperture, 
26.3 mm.; witltli o f  apei-turc, 25.5 intn. 

The  genitalia of two paratypes arc shown in 1'1. IV. .l'he short, 
1)ulbous pcnis contains a short, contracted verge extending about 1/3 its 
length. The  verge cntls in three large flaplike and two small narrower 
processes. Projecting fi-om the wall of the penis cavity are four massive, 
more or less transverse folds almost colllplctely filling the cavity and 
crowding the vcl-ge to orie side. The  flagellum is longer than the coin- 

binctl length of tlie penis ant1 epiphallus. The  vagina bears four almost 
cc111;11 dart sacs, closely appressed to tlie mucous glantl ring. 'T'he sperma- 
11icc:al cluct, at  a b o ~ ~ t  3h of its lengt11, bears a diverticull~m which may 
I)c either I-ather short or long. Measurements of paratypes are listed in 
'l'able I. 

VAKIA.I.I~N.-111 Ilalf of tllc paratypes the s1)ire is raisetl a little lligller 
than in thc Iiolotyl,e, so that the spire has a slightly concave outline. 
'l'he angle of the spire varies from 102" to 1 IS0, averaging 104". The  
11unl1)er o f  whorls varics from 334 to 4lA, the latter extreme appearing 
to I)c us11al lor mature shells. The  embryonic whorls of all O F  the para- 
types agrcc with the liolotype in number ant1 texture. 111 juvenile shells 
the l)eriostracun~ is lnoderately granulated, the granules small and ly- 
ing j~arallel to tlie growth wrinkles. All o l  the shells have the fine in- 
cised striae that are peculiar to this species. In younger specimens the 
striae are confined to the upper third of the whorls, parallel to the su- 
ture, but in older ones the striations extent1 over the entire whorl to the 



umbilic.us. 'l'he angle of t l ~ e  ;lpci.tLlre to tlic axis of the shell varies froin 
39" to 47", averaging 44". 

111 j~~vcni lc  sl~ells the ~,criostracu~n is burnt ninber, thc color baiicls 
(lark maroon. I n  illaturc sllells the pcriostracunl peels olf, Ica~i i ig  the 
sliell bare and colored likc the Ilolotype. 

Measl~rcn~ents ol  the >hells of the parat ypes arc as fol lo~\~:  heigllt, 
27.6-33.2 rnm. (av. 30.2 nlm.); diameter, 28.1-86.8 inm. (a\'. 33.5 lniri.); 
height ol' aperturc, 21.0-25.0 mm. (av. 22.7 mi~i.); width of aperture, 
18.7-23.8 mm. (av. 21.1 mm.). 

'I'herc appears to be consitlerable 1-ariatio~l in the Iciigtl~ of the t l i -  
vcrticulurn of the spcri&athecal cluct (9-28 ninl. ill the two spec.inle~is 
measured) and also in the height from the spcr111athcc.a. Other struc- 
tures of the genitalia appear constant. 

R I I . A T ~ I ~ N S H I P S . - T ~ ~ S  spccics belongs to the group i l l  ~vhi(.h the mu-  
cous glands are situated closely above the sun~mit  of the dart sacs. 'I'hc 
arrangement ancl structure of the female genitalia are vcry similar to 
H. montez~~mtc; the penis and verge approach that of H .  nrrevoleolzis. 

T h e  shell of this species is unique within the genus Htrtrrboldtim~~ ill 
having fine, incised striae running parallel to the suture of the whorls. 

K E M A R K S . - T ~ ~ S ~  specin~ens were found aL the base of a limestone 
cliff' ill a fir forest. Live snails were crawling on debris on the Eorcst 
floor. Dead shells were fount1 in caves where they hat1 apparently been 
dragged by pack rats. 
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Occ. Papers 

PLATE I 

Sllells of H z ~ ~ r ~ l j o l d l t r c ~ ~ a  fasciatrc, new species, H.  globosa, new species, and H. 
striata, nelr specics. 

A,D. H. fasciala, Holotype UhIbIZ 191473. 

C,F. H.  globo.sa, I-1olot)pe UMMZ 191476. 
Figs. A,R,C reducccl ca. y;. 
Figs. D,E,F shorn minute scu1p~ul.c. Slightl! c , ~ r l n ~  gctl 





Occ. P a l ~ e r s  

Rcl)rocl'luctivc systctl~ of I - l ~ r r t t h o / l t a r  fnsrinla, 11clv species. 
A. Ho1ot)pe UNIMZ I9l,liS. x lyi. ;\1~r0~\. illdicatcs position ol cl.05~ section of 

vagina figuretl ill I'late 111, Fix. c. 
B. Pa~.a(ype IJMMZ 191-152. x 114. i\l.rolv itltlicxtes position of cross section ol  

vriginn figured in 1'l;rtc 111, Fig. ( I .  
n,b,c,d,c,i,~ arc cross scctiolls of the cpil~hall\is and  pcnis at corresponding lcller? 

in Fig. A. x 5. 





Kcpl otlucli\.c s y s t c ~ ~ ~  of N ~ ~ i ~ ~ l ) o l d / i c ~ ? ~ n  /n.\rio/o, I I C \ \ ~  spccics, and H. globosn, nctv 
sl)ccies. 

A.  ~ l ~ r ~ t r l ~ n l r l t i o i ~ c r  /n.srinln, P;~ratype 1JMhiZ 191474. x 1%. 
1\. 19. globostr, Holotypc ITRIM% 191476. x I:%. 
a.c. Cross sections of the spcl~ma~llccal duct a n d  rhc \ ; I ~ ~ I I ; I  at the 1)ositio11s 

il~dicatctl in Fig. A. x 5. 
I),[. Cross scclions of tlrc spcl-matlrccal duct ant1 tllc v ; ~ g i ~ ~ a  ;rt the positiot~s 

i~~tlicatctl in Fig. I$. x 5. 
c. Cross section of thc vagit~a of I-I. /r.sciatc~ (Ho1ot)pc IJMMZ 191,173) ar t l ~ c  

pos i t io~~ indicated by thc arrow in I'lalc 11, Fig. A. x 5. 
d. Cross scction of the vagina of  H. fnsciata (I'aratypc UMRTZ 191472) at the 

pvsition indicated by the arrow ill Platc 11, Fig. 13. x 2%. 





Keprotl~~rtive system of H ~ r ~ ~ r b o l d t i a i ~ n  striato, new species. 
.A,H. I';tr;tt)pcs Ut\IM% 101475. x ca.llh. 
;r,b,c,tl,c,f. Cross sections of thc epip11;tllus atid penis ;I[ corlespondir~g letters 

ill Fig A.  x 5. Figs. c,tl,f show complementary PI-os i~n;~l  illid dist;11 sections. 
fi. Cross sectiotl ol' tlic spert~~athecal duct. x 5. 
I I , ~ .  Cross s e c ~ i o ~ ~ s  of the v;~git~a at ai-rolr8s I1 ant1 i in Figs. .I ;tt~tl U .  x 5. 



PLATE IV 



Occ. Prc~,e1s 

S ~ I U L L I I I C  of 111e penis a ~ l d  verge of  N ~ r ~ ~ z h o l t l l i n i z a  fnsciafn, new species, H. 
globo.sn, new species, and H. striata, new species. 

A. I'cnis and verge of H ~ ~ r n b o l ~ l t i u ~ ~ o  fctscinta, I'aratype IJMMZ 191472. Tllc 
~xmis I~as  Iwen cut longit~~tlinally ;rntl the \v;tlls pinned 1);ic.k to expose  lie penid 
cavity :i11d lllc velge. 

1%. I'elris and verge of F I .  fnscic~ta, 1'at.a~ypc UhIMZ 191474. 
(:. I'enis ;lntl velgc of F I .  glol~osn, Holo~ypc IIMbIZ IY147Ci. 
I). I 'e~~is and verge of H. .ci~.iain, l';~ratyl>e IJMMZ 191475. 
:I. lixte~idecl verge 01' H. fnscinlu, 1'ar;ttype UMM% 191472. 
I). Exlendcd verge of H. fu.sciatn, Paratype CTMR4Z 191474. 
c. I<xlel~tletl verge oC H. globosn, 1lolotyl)c IJMMZ 191.17(i. 
(I. Exlcntletl verge o f  H .  strinta, l'arnrypc (JMMZ 191475. 
c. Diagr;imm;~tic longitucli~~al scctiolr of the penis alitl verge of H. str iula. 

1'. Uiagramma~ic longitudinal sec~ion of ~ l l e  penis and vergc of  H. fnscintr~ nntl 
H .  globo.su. 

All figures excepL e : I I I ~ ~  f x 4. 



PLATE V 




