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Ent. scan d . nr\v hpecit.s ot  cF/itrc/roiri/iix are tlrscrihed. CF/rtidrorii/us rw/deni. C. -.non. C. .vritro.r 
Lind C. :(ircoi froni .\ladeira and C. clivjriricriis from La Palma. the Canary islands. Some new 
specimens from the Azores and the Desertas islands are esrimined. The position of these with- 

rind thc  rclationship of the ttrculeiroe-youp as a wholr ih r?-examined. 
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in  the hladeirari C:\.litidroiiilits sprcies swarm ( the C-F/itrdrorit/us tnndeirae-group) is discussrd 

1 NTRODUCTION 

Since the publication of Enghoff (1982) describ- 
ing 25 endemic species of Cjhdroiuli is  frorn 
Madeira. several further collections have been 
made. These collections have extended the know- 
ledge of the esisting species as well as uncoverins 
several new ones. Thc distribution of the rnndei- 
rna-group has been uidened by the collection of 
specirnens from the Desertas islands and also frorn 
La Palma. one of the Canary islands. The purpose 
o f  the present paper is thus to describe the ne\v 
species iind also to examine the specimens from 
the nther islands. Enghoff (1952) discussed the 
vririous charncters of the r>iodrirae-group which 
could be regarded as plesiomorphic o r  apomor- 
phic. Using these a cladogram was constructed 
jhowing thc possible phylogenetic relationships 
within the group (Enghoff 1982). 

The descriptions of the five new spccies here 
tias not reveriled riny further characters of phylo- 
genetic releviince hut by making use o f  those list- 
ccl in Enghoff (19S7) thc rclationships of the new 
species ti, those prcviouslv clcscribed can bc 
discussc.d. 

The localities 

The geology, fauna and flora of the Madeiran 
archipelago is surnmarised in Enghoff (1982). The 
four new species trorn Madeira proper were al1 
found in laurel iorest areas. The  localities are 
described more thoroughly under the relevant 
species descriptions. Several of the new species 
were collected whilst information was being 
gathered for Enghoff's 1953-paper. Fig. 1 shows 
the positions of al1 the islands referred to in the 
teut. The material was collected by a variety of 
people. as recorded under the relevant sections. 
Unless otherwiss stated, additional material 
viewed is from the Zoological Museurn, Copen- 
hagen. Denmark. Al freshly described specimens 
are deposited here unless stated to  the contrary. 

Rlet hods 5 

The details of each specirnen were recorded as 
described in Enghoff (1Y82) with the following 
differences: antennal length was not measured in 
sirii. but i n  the analysed specirnens antennae were 
removed and slide-mounted together with the 
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Fig. 1. hlap to show ths positions of the isliinds mentioned in the text. 

Icgs. Total antennal length of these speciniens was 
recorded 2s the sum of the outer margin of the 
Linteniiornsres excluding the basa1 scgmeiit, given 
LIS the msan of both antennae. Only four legs of 
tlie :iiinlyscd specimens \vere mcasured. those on 
the niid-body sepment (or  next posterior one i f  
, iny c i f  ths Icgs \\.ere missinp). Measurements 
$ven urs  t h s  means of the four legs. Where de- 
wription5 include rncasuremcnts of females max- 
irnums urs given, as juveniles and matures were 
n o t  distiripiiished except in analysed specirnens. 

The rnorphdopy of the bladeiran C\,liridroirrlirs 
is ciescribd in Enghoff ( 1982). 

Descriptions 

Convcntiotis used in Enghoff (1982) have been 
iiiaintiiintxi herc. for  esample with  rcpard to pre- 
wntation at sepment numbers and rows of ocelli. 

Abbreviations used in the text: 

11 Male 
F Fernale 
J Juveniir: 
L Body lsngth 
H Xlaxirnum body height 
w Width oi mid-body segment 
011 
Tarsus líh tarsus kngthítarsus width 

sgm body segments 

\’H x \\‘ Iength of mid-body segment 

RO R O ~ S  oi ocrlli 



t N T  SCAUD L'OL. I Y  ( 19x9) 

: ~ ' p . s :  251 .iF u ine  ilctails e15 ;ihove. 111 I F L o s  Tilos. 
1957. Lundblad Irg. IF Barlovento. I 9M .  hlartens Ieg. 
3F Cuiiihrc Nueva.  i0S-i. blartens les. (A11 the above 
hpecimens ;ire in Natur-Xluwum und Forschunesinstitut 
Scnckenberg. Frrinkfurt  a .b l . .  \V. German!). 3 I I F  175 
Cumbre Nueva. 1972. Brinck Sr Enckell Ieg. (In ZOO~O-  
ric:il Xluhrum. L'iiivcrsity of LunJ .  Siveden). IF Cubo 
de la Galga. Iaurisiivii. u n d r r  iitter. 7.iii. lYS7. Biiez LC 
Lfnghoff l ec ,  I F Cubo de 13 GaIgii. l:iur¡~¡lva, iindrr 
l u r k .  i . i i i  1987. Diez '6 Enghott k g .  IJ cast slope ot 
c'tinihr:ic Suc. \ : i .  iii Ericw \ t i imp. S.iii. iW7. Birz S- 

i i ~ h o l f  Ieg. 2F. IJ51 as :iho\e but iindcr stone. 1F Lo, 
i I o \ ,  ti i it icr b,irk o t  O(,o!tw. iii. lW7.  B.ier i\- Eiigliotf 
3 .  i F  Cubo de 1;1 Galga. Brezcil. iii log. 7.iii. 1987. Bárz 

6 Eiighofi 1.3. ?F IJ 'rl  Cunibrc S L I ~ V L I .  Brezel. iindcr 
\tone. S.ii i .  19S7. Báez LC Enshuff k g .  7F 3'rl I J M  east 
\Iope Cumbre Xiirv:i. S.ii i .  10x7. Birz & Enghoff lcg. 
151 Cumbre Punteiliina. Codezo Retana. II.\i. 1987. A .  
5l:ich:ido l es .  IhF  16x1 Roque de lo5 Mucliachos. undcr 
,toncs. S. i i i  iW7. Ricz '6 Enghoff Icg. 2F I \1 Lo, Tilos. 
iiiidcr hcirk of f k o r r c i .  7.iii. IYS7. Bicz C !  Enghoff lee. 
1-otcil material 2751 I.3F IhJ .  I LI I F ;ineii!sed. 

mull. ni;in!-sccrnented species wi th  vciry- 
irig piiosit! o n  telsoii. but r n o b t l y  marginal. L'sually wi th  
J vciriegated colour piittern. 

Lrynrolog~: This species ih ncimed after its distribution 
\r.ith respect to the other spccirs i n  t h r  group. 

Descriprioii 

X l :  L S-14 mm. H 0.6-0.8 mm. L/H 13-17. 6- 
SRO, 32-44 podous segments. 3-5 apodous seg- 
rnents. F: hlas. L 19 mm. H 1.3 rnm. L/H 9-15. 
I IRO. 57 podous segments. 1-5 apodous seg- 
ments. Anterior constriction marked and fairly 
strong. Xttenuation not present or ver? slight. 

Colouration as shown in Figs. 6-7. Transverse 
hand (T)  vnrying in thickness and intensity. sorne- 
times almost non-existent. sometimes verv broad. 
.Winps' (n') iisually entire. mny be bilobed. also 
rnay be only slishtly, o r  not separated from trans- 
w r s e  band. Posterior point ( P )  iisurilly present. 
.-\lwvnys diirk ;it ozopore Ievel. forming a longitu- 
dinal stripe. Csiially. but not always. pale helow 
this stripe. \.iiriation in degree of contrast quite 
cstensive. inost specimens have some contrast, 
oiily n few predominantly dark with traces ofpat-  
tern. Dorsal pnttern may vary along the length of 
the body. h lany anirnals are darker posteriorly. 

Eycs slightly reduced. kí 11-31 ocelli. F rnax. 
36. hfany have ver! jumbled rou's so the RO is dif- 
ticiilt t o  interprete. Antennae hl 1.17 x H. F0.89 X 

H. hlidbody segnent  HA%' ht 1 .04. F 1.05. @/l M 
I .71. F 2.0.;. Xletazonites slightlyvaulted in soine 
ninlcs. mcirc usiiiilly nor .  Lirnhus of the normal 
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type. Lcnyth ofIcgsXl0.5S x H. FO.40 x H. Tar- 
sus lih kl 2.55. F 2.96. Length of claw M 6.5% of 
total icg. F7.2'%. Xccessoryclaw surpassing tipof 
clau. by bl 41.7%. F 21.1%. Preanai ring with n o  
projection. Sctrie on preanal ring marginal. rang- 
iris from 8-13 setae arranged more or  iess regular- 
ly. Setae on anal valves rnostly marginal 7-12 on 
crich. Where more are present these usually form 
;in dd i t iona l  rou \.entrally. Subnnal scale 2 - 4  
m a c  (esceptionaliy more). Ventral margins of 
riialc scpment sc \cn  (Fig. 8)  \\idcly separared. 
Kcci usually visible in  lateral vie\v. Shelf broadl! 
vi.;iblc ventrally. 

Goriopoils (Figs. 2-5). Length of gonopods 
0.69 x body height. Promerite in anterior view 
ivi th  concavity in mrsal rnargin of apical third. In 
Iiitrral view tvith large rugose projection directed 
posteriorly causing the whole apical region to 
appear ni th  a shallow fork. Mesomerite ofsimilnr 
Icngth as promerite. visible rnesally in anterior 
v ic~v ,  Fairly slender in rnesal view. Paracoxal process 
large and bifid. pointed in posterior view and 
curved slightly anteriorly. Solenornerite broad 
apically with median depression in mesal view. 
.-\pica1 fringe in centre of depression. Slight mesal 
swelling. Apical tliird showing distinct wrinkles in 
rnesal view. 

Cortirnenrs nrid pliJiopetieric relatiotiships 

This species is similar to C. frnnsrnariniis Enghoff. 
19S2. which is found on the island of Porto Santo. 
I t  is however less variable and comparison with 
specimens of C. rrarisrnarinus frorn the Natural 
History Museurn Goteborg showed sorne distinct 
differences both in  gonopodal characteristics and 
i i i  others. 

The tarsus is stoutcr. I/h being 2.55-2.96 in dis- 
jiiiicri(s and 3.294.56 in rrnnsrnnritriis. The s e t x  
o n  the anal valves are sparser and anterior coii- 
striction stronger. I n  addition almost al1 the dis- 
jiitictiis specimens show the sarne design of colour 
prittern. although ir  may vary in contrast and in 
estension of the dark areas. In transriiariniis rnany 
colour patterns are evident none of which corre- 
spond to that of tlisjiiricfiis. 

The prornerite of tbe gonopods in the disjiiricrirs 
specimens has a mulh longer rugose projection 
than in any frmzsmnritiiis observed so far. I t  corn- 
pleteiy distorts the shape of the promerite giving i t  
;t shallowly forked apperance. The rnesorneritc iri 
thc divjiitzcriis specimens is also generally more 
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F i q .  2-5. C~~ii~iciroiuhcs di.rjitncrru. right gonopod of holotype: (2 )  pro- & mesomrritr. anterior view. ( 3 )  opisthomr- 
rife. posterior view. (1) mesal v i r w .  ( 3 )  Intcrai view. Scale bars represent O. 1 nim. 
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Figs. 6 8 .  Cx/imfroiidus disjuncriis: ( 6 )  colour pattern of male from Rocque de los Muchachos, lateral view. (7) as 
tihove hut dorsal view, (S) ventral view of male segment 7. W: wing. T: transverse band. P: point (see text for more 
Jetails). Scaie hars represent O. 1 nini. 

siender than in rrtlnsmtlrinits. The solenomerite in 
ríi.+tncrits is 'Y-' shaped with the apical fringe situ- 
ated in the central region. The solenomerite of 
ir~insinariiiits is variable with repard to the mesal 
swelling but is never this characteristic shape. The  
apicai resion of the solenomerite in disjiincrits 
~ l s o  hears a field ofwrinkies noi seen in transmari- 
1 1 ~ s .  The paracoxa1 process in ail the disjitncrus 
specirnens esnrnined was pointed u.ith an  apical 
notch. never i13t as s e e n  in some of the rratismtlri- 

Bscause of these differences. tlisjitncrits is con- 
4dered to be n distinct species. separated from C. 
i ~ t i m ~ t i ~ i ~ i t ~ i r ~ .  although the t\vo are probably 
closely reinted. 

As La Palma' is one of the m o s t  northeriy of the 

I l  f1.Y. 

- 
\ i r t c '  :idded in p r w t  

;ini.e the conipletion 31 the nianuscripr. ii rnxurr.  male of C'i.lindrniirlii.> 

, ! i>i i imri i \  h.1, hccn di\ i insrcd on El Hierro. iinorher of thc Canar! 
..md. The sarnpie coiiscted by A .  Fjeilhsry i rom Mirador de Iinama 

.,)ni.~ined mc. m.ik diid r n < >  k m a l e \ .  1-hr.w a r e  dlmmt idcntical 10 [he 
\ rcc i rncn \  irom 1L.i F.ilin.1 h a h  in cxir.rn:i/ ic.iturr.. ;ind ccinopod, 
: : i c e  iirhc'r w n r i e ,  f r i m  El Hierro had imrnaturr '~ '~1i i idroi i i iu~ i n :  311 

'":w ncn\ wcm l i Lc ! \  i c i  he C d i r l i t t r c m ~  

Canary islands, it is perhaps the most likeiy to be 
colonised from the north. It seems pos ib le  that 
dispersion took place from Porto Santo or from 
Madeira proper. 

Cylindroiirlus from Madeira proper 

Cylindroiuius waideni sp. n. 

(Figs. 9-15) 

cvpc nzareriol: Holoixpe M: hladeira. Faja da Nogueira 
at the innermost bridge ocross the Ribeira da Ametade. 
altitude 700 m .  laurisilva including giant Ucorea. in soii 
between stones. 2 l . x i .  1980. H. Enghoff & O. hlartin 
leg. - Pnrarypes: l h l ,  2F Faja da Nogueira. north side. 
altitude SO0 m. laurisilva including giant Ucuiea, under 
leaves at the foot of a giant Ucorea. 18.xi.1980, H. Eng- 
h o f f &  O. hlartin ieg. I M  locality asabove. under leaxes 
amongst brackens. I M  as above but on fallen Ocorea Iog. 
lJh1 Rabacal, at the pñth from 25 fontes to casa do 
Rrihacai. altitude YOl) - Io(M m. laurisilva. under fallen 
leaves and moist forna on a slope. 16.xi.1977, A. B H. 
Enghoff Ieg. 1.Cl Achada de Brincao. 17.iii.1983. los. 
12-1. H. Waldén Ieg. (In Natural History Museum. Giite- 
borg. Sweden). Totaimaterial5hl.IF. lJM(lIL1 1Faiiri- 
Ivsed). 
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\ I :  1- ih.9 mm. 1 1  1.6 riim. LiH 10. SRO. .35+2 
\gm: hl :  L 14.0 m m .  H 1.1 nim. L.'H 1 1 .  7RO. 
.3.3+3 sgrn: hl: L I6.S nim. H 1.7 inni. LIH 10. 
SRO. 34+2 sgm: hl: L 13.5 mm. H 1.5 mm. L/H 
9.7RO.i2+3sgm:iLl: L I4 .5mm.H I .hmm.L/H 
0.7RO. -32+3sgm: F: Id 19.5 mm. 11 1.9mm. L/H 
10. SRO. j 5 + 2  sgm: F: L 19.6 mm. l i  2.0 mm. L/ 
i ~ I  IO.SRO.35+2sgm:JM: L 17.7mm.H l . 6 m m .  
L/H S. bRO. 3 + - 3  sgm. Anterior constriction 
5light. Attcnuntion markcd. iilniost as strong as 
c'. (irfcniioriis  Enghoff 1 9S2 (Fig. 1-1). 

Dorsal colouration similar to C'. m c n l m i s  (fig. 
m.  Enghoff 1982) but triangles with a broader 
base. Vcntrolaterally resembiing C. carorniijerisis 
Lohmander. 1955 (Enghoff 1982: fig. 73). Overaii 
appcarances vnriegated with a reddish brown 
tinge (especially in Gothenburg specimen). Eyes 
normal. each with M 25-33 ocelli, F 31-33 ocelli 
arranged i n  reguiar rows. 

Antcnnae h.1 1.1 x H. F 0.88 X H. Midbody 
segment H/W pVll.01. F1.0, 0/1 M2.01, F2.7. 
metnzonites weakly vaulted. Limbus of the nor- 
mal type. Length of legs M 0.65 x H. F0.60 x H. 
tarsusI/hb13.91. F1.19. lengthofcIawM6.2% of 
total leg. F5.6%. Accessoryclaw surpassing tipof 
claw by hl3696, F 32%. Preanal ring without pro- 
icction. Sr tae on preanal ring mostly marginal 
with additional sr tae dorsally. Anal valves with 
tutcnsivc and dense setation. Subanai scale with 
2-9 setae (usually 5-9). Ventral margine of seg- 
nient 7 i n  males widely separated (Fig. 15). Keel 
visible in  lateral view. shelf just visible in ventral 
view. 

Goriopods (Fips. 9-12). Length of gonopods 
0.1S-O.50 x body height. Very similar in structure 
to  thosc of C. jiilipes Enghoff. 1983. Promerite 
in  anterior view parallel sided in the basa1 2/3. 
broadly rounded at apex, nlmost obscuring the 
mesomerite in this view. In mesal view, flagelli- 
fcrous lobe convrx. Fliigellum rcduced in length. 
\lesonieritc of similar lcngth as promerite, broad 
~iiid slightly twisted. Paracoxal proccss of medium 
sizc and pointed. Sub-triangular in lateral and 

_ _  

Pli!logiweric relnrionsliips 

C. i i d d e r i i  i \  apomorphic for the solcnomcrite 
fringe and also has a shortened flageilum. Thus i t  
riiust at present occupy a separate line alongsidc 
r r r i r i~r i i~ i r i t i i i~ .  fitnbriariis Enghoff. 1982 nnd hrri- 
cliyiiiloides Enghoff. 1982 in Enghoff's (1982: fig. 
2-12) cladogram. As discussed in Enghoff ( 1982) 
the shortening of the flagellum has probabiy 
occurred severai times i n  cylindroiuline evolu- 
tion. Dcspite thc rcsemblance of the gonopods of 
this species to C. julipes. C. tvrrlrfrni does n o t  
share the apomorphy of the shortened accessory 
ciaw. 

Cylindroiuius zarcoi sp. n. 
(Figs. 1620)  

Cvpe mnrerinl: Holorype M:  Madeira. Faja da Nogueira. 
north side, altitude 800 m, laurisilva including giant 
Ocorea. under moss and lichens on Ocorea, 2O.xi.1980, 
H. Enghoff gL O.  Xlartin ieg. Total material 1M (analys- 
ed). 

Diqt iosis:  A medium sized. rnany-segmented species. 
dark in colour. With a characteristic-shaped promerits 
and short accessory claws. 

€fyrnolug.v: This species is named after the explorer Zar- 
co. who discovered the island of Madeira in 1419. 

Descriprion 

M : L  19mm.H1.17rnrn.UH16.9R0.48+3sgm. 
Anterior constriction present but srnall. Slight 
attenuation. 

Colouration predorninantely dark, slightlv 
paler ventrally. Darkest (alrnost black) on dorsal 
prozonite. Legs dark brown. 

Eyes normal with 4 0 4 2  ocelli arranged in regu- 
lar rows. Antenyie 0.99 X body H. Midbody seg- 
ment HAV 0.99, 0/l 1.9, rnetazonites with slight 
vaulting. strongest in rnidbody segments. Lirnbus 
of the normal type. Length of legs 0.81 x H.  tiir- 
sus I/h 4.49. Iength of claw 6.1% of total les. 
Xcccssory claw 27% shorter than claw. Preanai 
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12 / 
Figs. 9-12. C).iiridroicdirs wddcwi.  riglit gonopods of holotypc: (9) pro- h. mesomsrite. anterior virw.  (10) opistho- 
merite, posterior view. ( 1  1 )  niesal vie\v. (12)  1:iteral view. Scrilc bars reprewnt O. 1 mm. 
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F i p  i-h-15 CiIrdrorirliis itddetir (13) hrad and antenor trunk region. (14) postenor t runk and telson showing atten- 
ti<ition. (15) \entra1 \ie\vot male segment 7 Scde bars represent O 1 mm 

ring without dorsal projection. lvith about 30 mar- 
cinnl setae plus additional 71) or so dorsrilly. Anal 
;.alves setose. with 4-5 roivs of setae per vaive. 
Subanal scaie with 5 setae. Ventral margins of 
male segment 7 (Fig. 20) widely separated. Keel 
clcarly seen in lateral view. shelf broadly visible in 
\entra1 view. 

Goriopods (Figs. 16-19), Length 0.60 x body 
height. Prornerite in anterior view broad. mesal 
inargin alniost straight. lateral niargin curving 
towards ventral margin. tip pointed. I i i  lateral 
\ iew slendcr. distnlly r u p s e  and w i t h  a pointed 
apcs. Rupose projection prominent and large in 

mesal view. hfesomerite considerably shorter 
than promerite. clender. distally rugose with a 
pointed apex. Paracoxal process pointed and sub- 
triangular in lateral and mesal view. In posterior 
view very broad with a less definite apex. Soleno- 
merite with subparallel sides, large mesal s\velling 
and anteriorly with lateral flange seen also in pos- 
terior view. Dist4iy with a fine fringe. 

Pliylogenetic relotiondiips 

c'. zarcoi has a solenomerite fringe and short 
accessory claws. suggesting a position close t o  
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Figs. I&X. C ~ ~ i d r o i i i ~ i i . ~  :MCUI. hoiotype: ( 16) pro- & mesomerite. :interior view. ( 17) opisthornerite. posterior 
\ izw. ( 1s) niesiii view. ( 19) Iiiteral view. (70) ventral view of rnnle segment 7. Scale hars rcprrsent O .  1 rnrn. 
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oh.sc-iiririr Eiishoff. i OS:. Tlic ~tr;ingc-shnpeil 
pronierite bears siigh t rcsernblenccs tu n11Cwiinflts 
and qii(idrnrisripes Erighoff. 1 OS?. howcver thc 
limbus does not have the denticles required for 
this positionirig. 

Drscriptioti 

X1: L 13.0 mm. H 0.82 inrn. LIH 16. 6 R 0 ,  34+7 
sgm; M: L l3 .S  inrn. H 0.95 rnrn. LIH 14, 7 R 0 .  
36+7 sgm. Anterior constriction fairly strong. No 
Llttenuation. 

Colouration nf holotype generally pale ui th  
darker longitudinal stripe at  ozopore leve1 and 
iiark mid dorsally, particularly on prozonite. 
Paratype rnostly paie but with darker rnid-dorsal 
region. 

Eyes reduced with 18-77 ocelli. arranged in  
reasonnbly regular rows. Antennae 1.36 + H. 
Xlidbody segments HIW 1.0.0il 1.7. metazonites 
quite strongly viiulted. Lirnbus of the normal 
type. Length of iegs 0.h0 x H. tarsus Iíh 3.43. 
Iength of claws 3.1:; o t  total leg lensth. Acces- 
sory claw surpassing claw by 49Só. Preanal ring 
tvi th  no projection. Setae on preanal ring rnargi- 
t i n l .  11-15 in  total. Also marginal on anal valves 
ni th  4-61 setae in a single row. Subanal scale with 
7 setae. Ventral margins of male segrnent 7 (Fig. 
2 6 )  fnirly ivell separated. Keel visible in lateral 
\,iew. shelf broad in ventral vieu.. 

Ciotioporls (Figs. 21-25. 77). Length 0.50 x 
hody height. Promerite in anterior view basally 
parallel sidccl. Distlilly with mesal nixgin deeply 
concave. i n  rnesal 2nd lateral vieivs with sub- 
1x1 r;i i I e I in ;i rg i ns . iLí eso rne ri t e s 1 ie h t I y Ion ge r t ha n 
prornerite. I n  anterior view s i t h  ;I slight tlcxion to 

tlic lateral side distally. I n  rnesal and lateral vicns 
cspanding to the broadest at approximately a 
third d0u.n from the apex. Paracoxal process ot 
medium size. sub-triangular from lateral view. I n  
posterior view biunt and verv broad. Solenorne- 
rite of hoiotype (Figs. 23-24) with convex postc- 
r ior  rnargin. Distally 'hood' shaped. Laterali! 
deeply holloued centrally with anterior and pos- 
terior tlanges curving round to form the sides ot 
the hood: these two tlanges also ohvious in pos- 
terior vieu . A large crest along rnesal side f ron i  
base of solenomerite anteriorly to apex pos- 
tcriorly . Crsst extending beyond posterior marzin 
ofsolenornerite. Large tooth at apex of solenorne- 
rite. more clearly visible in lateral view. Betwecn 
ues t  and lateral flange a peg-iike projection. 
visible in  Iiiteral view. but hidden by the thickness 
of thc crest in  mesal view. Denticles on the flagei- 
lum conducting lamella long and slender. 

The solenomerite of the paratype male differs 
slightly from rhe holotype (Fig. 27). The crest ih  

less \ve11 developed posteriorly and does extend 
beyond the margin of the solenornerite in mesal 
view. Thus the peg-like projection is also visible. 
The crest extends further 'downwards' thus con- 
cealing the denticles on the flagellum conducting 
lamella. The apical tooth is larger and has an addi- 
tional smaii projection at the base. 

Phylogetieric relntionships 

See after C. ~ m o x .  

Cylindroiulus ynnox sp. n. 
(Figs. 2s-32)  

Type nicirerini: Holoiype MI hladeira: Cararnujo. at path 
from Estaquinhos. altitude 1?-1100 m. laurisilva domi- 
nated by Erica, in soil under leaf litter. 23.xi.1980. H. 
Enshoff& O. Síartin leg. Total material 1M (analpsed). 
(See Aso nOtc helüw.) 

Diagnosis: A small to medium sized. many segrnented 
species. with marginal setae on the telson, reduced eyrs 
and colouration poor in contrast. 

Eiyrdogyi The specific name is  an anagrarn of xyriori. 

Descriprioti 

bl: L 12.1 mm. H 0.97 mm. LíH 12 ,7RO.  36+i 
sgm. Anterior constriction present but not great. 
No attenuation. 

5 
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Fips. 2 1-24. C ~ / d r u i d t t ~  . i . ? . ~ ~ r .  right gonopods of holotype: (21 ) pro- 'Y. mesoiiisrits. anterior v i r u .  ( 2 2 )  opistho. 
n isr i t s .  pastrrior view. (1.3) mewl vit'w. (24) 1:itsrd v k w .  Scale hars represenr 0.1 mm. 
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25 

Figs. 15-27. Cy[itidroidus .vynou: (15) solenomerite of holotype from ventro-lateral and slightly anterior. (26) ven- 
tral view of niale segment 7.  (27) solenomerite ofparatype. C: crest. CP: cosa1 process (hidden from view), LP: late- 
r d  tliinges, hlF: mesal tlange. P: peg. Scale hars represent O .  1 mm. 

Colouration of the basic type with no contrasts 
in  colour. Dorsaliy darkest on metazonites. 
Slightly paler ventrally, pale legs. 

Eyes reduced, 16-18 ocelli arranged in read- 
iible rows. Antennae 91.3 X H. Midbody segment 
H f i V  1 .OS, O/l 7.19, rnetazonite vaulting present 
posteriorly but weak. Lirnbus of the normal type. 
Length of legs 0.53 x H. tarsus I/h 3.43, length of 
claw 2.36% of total leg length. Accessory claw sur- 
passing tip of ciaw by 39%. Preanal ring with no 
projcction. Setae on preanal ring marginal, num- 
Iiering 13. Anal vrilves with íi single ron' ofrnargi- 
nrii setae. 5-9 pcr valve. Subanal scale with 1-2 

setae. Ventral margins of rnale segrnent 7 widely 
separated. Shelf just visible in ventral view. keel 
small but visible in lateral view. 

Conopods (Figs. 25-31). Length 0.70 x body 
height. Prornerite in anterior view broad, apically 
rounded. alrnost concealing mesomerite. in rnesal 
view curved over at the top. Mesornerite also 
broad and rounded. slightly lower than prorncr- 
ite. Paracoxal process broad and flat in al1 views. 
with an apical emargination. Lateral rirn with 
sharp angle anteriorly. Solenornerite with slightly 
convex margins. Anterior rnargin forrning lateral 
tlange seen ;iIw in posterior view. Mesal swellins 
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- 32 
Fi-s. X-?l. Ci.(Nitlroic<l~ts~>i>io.r. holotype: ( 2 s )  pro- S: mesomerlte in anterior view. (29) opisthomerite in posterior 
\¡e\\. (.;O) nirsal view. (31) lateral v k w .  ( 3 7 )  ventral view o€ male segment 7. ScAe hars represent 0.1 mm.  
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keel-likc as i n  C. i d c i t i t s  Enphoff. 19S2. Apically 
with iarge tooth at the basc of which (and siightiy 
postcriorly) :in area of ridges seen clearly i n  mesai 
\.it.U.. 

V o f c .  C. .tyrioti and c'. !.titro.u were found topether in a 
,&irnple which ;11\o includrcl C. c x i g ~ i i c ~  Enshoff. 19S2. 
The general similarity of the thrre sprcies and the vari- 

wpariiting the fcmales and juveniles into species. 1 
:h t rc ' t i> r r  prcttr to Ic:i\c' thcw iinideritifitd. Ltlthouph 
the gonopodb o l  the males indicatr for crrtain t h n t  thrre 
,pc.cics are in io l \ t . c l .  

.lhilit! of c. L ' . v L q I i c s  ;it thi3 locality cauwd difficulties in 

PIi yloget i eric relnriot irli ips  

Thcsc two specics (xFt io tz  and y t i m r )  show no 
strong apomorphics. although the eyes are slight- 
l y  rcclucccl in both. Thc resemblancc of these spe- 
sies to exigiiiis has alreiidy been noted and this 
croup o f  small manv-sepmented species. with a 
tendcncy to become pale i n  colour (vxigm.Y, pnlli- 
tlior. irrosiplios. i d u r l r s ,  q n o n  and yririos) needs 
further investigation before the relationships 
hetween them can be clarified. 

C\~litiriroiuliis f r o m  t h e  Azores 

Cylindroiulus rnadeirae A t t e m a .  1937 
.A juvenile female of this species was coliected by 
A.H. Tornvall on the island of Sao hliguel. This 
confirms the reference rnade in Enghoff (1982) of 
;i male collected by Brinck &r Dahl. published by 
Demange ( 1970). 

C~~litidroirifiis from t h e  Desertas islatids 

Cylindroiulus numerosus Enghoff .  19S7 

Eipht C:\.lindroiirli;s showing contrasting colour 
patterns \vere coliected from Chao. the most north- 
t r l !  of the Deserta islands on 13.viii.1981 (H. 
Read Irp.. C'niversity of Manchester expedition). 
Tlie ccillection includes four aduit males. The spec- 
iniens are ver! similar to  C. niitnerosiis Enghoff. 
1952 svhich most of them differ from in having 
t w e r  setae on the anal valves. a slightly iower 
iiiimber of segments for a given RO and a more 
slcndcr t;irsus. Thc icg ienyth is similar to that of 
thc c.. tiiimerosus paratypes collected by O. Lom- 
tiirkit frcim Prainha. The  ponopodes of thc speci- 
mens troni Chrio are similar to thosc of C. )IIII>IL>- 

roslis. thus i t  seems appropriate to regard them as 
the samc spccies. The distribution of C. niimeruiis 
which estends onto the Ponta S .  Lourenco and the 
habitat which includes nearly barren ground. 
makes the possibiiity that the species may occur 
o n  Chao more likely. 

Cylindroiulus sp. 
A female Cdindroiiilits was coliected from Bugio. 
the southernmost of the Desertas isiands. on 
17.viii. 19S1 by Gerald le Grande. The specimen 
appears to be similar to C. infernalis Lohrnander. 
1955. but this would seem uniikely as the habitat 
on Bugio is sreep rocky ground almost devoid of 
vegetation, in sharp contrast to  the laurel forests 
o f  híadeira (and habitat of C. infernalir). Unfor- 
tunately. as the specimen is a femaie i t  is not pos- 
sible to conclusively determine it. 

Drrds: F. L 1s mm, H 1.6 mm, L/H 11.7RO. 
39+4 sgm. Slight anterior constriction. Attenua- 
tion moderate. Colouration of the basic type al- 
though pale below ozopores. Eyes normal with 26 
ocelli. Length of legs 0.5 x H,  tarsus I/h 3.95. 
length of claw 5.3% of total ieg iength. Accessory 
claw surpassing tip of ciaw by 15.5%. Setae on 
preanal ring marginal. Setae on anal valves exten- 
sive. forminp several rows. Subanai scale with 1 
setae. 

Phylogeny of t h e  mdeircle-group 
Enghoff (1982) argued that the rnndeirne-group 
was monophyletic and proposed two subtie aut- 
apomorphic characters, both concerned with the 
female vulva. These being the near naked opercii- 
lum and the shape of the receptaculurn and its 
stalk. 

The addition of four new species frorn Madeira 
and one from the Canary islands, whilst widening 
the geographical extent of the group. does not 
contest the monophyiy as defined by Enghoff 
(1982). Howevcr. new iight can now be shed on 
some other Cylitidroiuliis species which puts into 
doubt the suggestion that C. zinnlmsis (Faes. 
1902) is the possible sister group of the madeirne- 
proup (see Engkoff l9S2). 

C. zinnlensis possesses denticles on the anterior 
flagellum-conducting lameiia of the maie gono- 
pods and ii subcomplete ring of preanal setae like 
the rnnrleir<i-proup. The vulvae of the females dif- 
fer in bearing tivo rowsofsetae on the opercuium 



.A more detriilcd observaticm has i iow heeii 
iiiadc of c'. pet:forrrnrs (Verhoeff. i905). ;i species 
found o n  the Iberian peninsiila Lvhich is chriracte- 
rised by a perforation in  thc prornerite. This has 
revealed the presence of denticles on the flagcl- 
ium-conductin- Iamella. iis seen in C. zirinleiisis 
and  ii11 the hladciran spccics. Thc viilvnc. unlikc 
C. :/milctixis. h;ivc ;i nakcrl operculurn. The 
rcccptaculum is also very similar in  shape to that 
i ~ f  the mrdrirci-group. bcing sphcriciil tvith an 
.ippcnJis. 

The subcomplete ring of prciinai sctae. Ivhich 
\v;is thc f ina l  l ink betwecn í'. : t r i c i k t i x i ~  and thc 
mrdeirei-group. carries Iess wcipht iis a character 
than thc vulval characteristics and it  is difficult to 
define prccisely. The setae on thc preanal rinp are 
niore spnrsely arranged in C. pJrtorcrrirs than C. 
zitiu1etixi.s hut may occur in a latcral position. 

A n  iindcscrihed species of C.dimlroiiiliis froni 
Portugal h3s been collected by P. Bailey. This 
rcsemblcs C. pc.rfororiis and has :i perforate pro- 
merite. thr paracoxal process is however distinct. 
Denticles are present on the tlagellurn-conducting 
lnrnellrt and the setae on the preanal ring are sirni- 
iiir to C. perforarus. Unfortunately no females are 
as !e[ availabie. thus the vulval characteristics 
cannot he esamined. 

It nould appear that C. perforatiis and the new 
Portuguese species are a better sister group to the 
rtiridcirci-group than C. :iridensis. the geographi- 
cal  Iocntim of the species is more convincinp too 
( C .  :mi/emis beinp found in the Alps).  The re- 
csamination of C. perfororirs casts doubt on two 
autapomorphic characters suggested by Eng- 
hoff ( I9SI) characterising the itirideiro-group. 
these beinp the nrtked (or alinost naked) opercu- 
Iiim anci the shape of the receptasiilum. I t  is possi- 
hle th , i t  thc subcomplete ring of 5ctne on the pre- 
tina1 ring are autapornorphic f o r  the ttiiideirrie- 
y r o u e  iind are derived indepciidcntiy in  C. zitio- 

í ~ v i . s i . c .  .Alternatively thc C. pqforczrw g o u p  rnay 
have  originrited from within thc ttiti<lcirfie-proup. 
but this seems unlikely for geopr:iphicai reasons. 

.A P P E i; D 1 S 
Ad,itistiiicnts to the keppiven in Eiiphoff(  19S2) to 
enconipass thc. new species found o n  Madeira. 
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Sletazonites wongly vaulted. esp. in males. 
coloiiratiiin cmtrastíul. . ,. . , 2 l .  C .  rnhnca1rrisi.y 
Xletazonitez no! or slightiy vaulted. ........ 17A 

Claws longer > 4% of ieg length. ........... I R  
Clilus short < 4% of leg Iength. ............ 17B 

Coiour pattern of basic type. ........... C.  xnn0.r 
Colour pattern otherwise. ............... C. .r.vnotr 

Accessory cias  much shorter than claw (Fip. 
41 1. ............................................... 21.4 
.Accessor> ciilw c. of silme iength as clan 
1 F I ~ .  79). ......................................... 22 
Lorig. dender .  many-segrnented specieh. X l  
L H Ib L 1'1 mm 1s ps. ................... C. zcircor 
Shorter species with feaer  segrnents. X1 LiH 
U-1-T L IlJ-11 m m  29-.33 ps. F L/H 9-10 L 
1 i Ll7 m m  29-3 I ps. .................. C. obccirrior 

Posterior end \ery strongly attenuate (Fig. 
? ) .  . . . . . . . . . . . . . . . .  ................ 24A 
Posterior snd  les .................. -_ 
Pre-anal ring u i t h  short projection. ........ 

.......................................... C. urtrtiimfii~ 
1're;in:iI ring uith no projection. _ ._ . .  C. n d c h i  

?i 

Largerspecies. H 1 .2mrn(M)  1.6mrn(F).  .. 27A 

mrn (F).  ........................................... 2S 
Smali species. H 0.8-1.0 mrn (M) 0.13-1.2 

Pre-anal ring with exciusively marginal pilo- 
sity. Anal valves with rnainly marginal setae. 
occasionally 1-2 in front of marginal row. ... 

scilly. Anal valves with dense and extensive 

.......................... ... 4. C. crisrugalii 

pilosity. .................................... C. wldr t i i  

.~cX.tioii.lr</~ri>irtt/.~. - 1 arn indebted to Henrik Enghoff 
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teborg). J .  hlartens (hlainz). T. Kronestedt (Stock- 
holm) and L. Cederholrn (Lund) for the use of their spec- 
imens. Financiai support was provided by a Roya1 
Society European Science Exchange Fellowship. 
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