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INTRODUCTION 

ln Ihis paper we describe for the first time the li fe-cycle of Acotyledon 
paradvxa Oudemans, Il)o3. This species was known, so far, only from the 
hypopiaJ stage and a protonYlllph. The disco very of the adults allows us to 
precise the systematic position of the gemls Acotyledo1f and to throw light 
011 this difficuJt group of Acaridae. 

/\11 our material was found hy the junior author in a nest of a screech owl, 
Ottts asio, in Syracuse, New York, U.S.A. It incIudes numerous hypopi, 
protonYlllphs, tritonymphs and arlults of both sexes. One of our pl'Otonymphs 
contained a 
hypopi. 

cOll1pldely developed hYPoplls identical with the other free 

]{EVIEW OF THE LITERATURE 

Owlemans (1903) erected the genus Acotyledon for a new species, A. 
puradoxa, representcd only by a single hypoplls eollectec1 on a bat from 
HlIssia. This hYPojlus is characterized by the vestig-ial aspect of the sllctoriai •plate Iwaring only one pair of. small suckers and no conoids. 

Zachvatkin (lf)37) in his first study on Tyroglyphidae did not mention 
the gcnlls Acvtylcdoll, but in 19-1-J, after having discovered new specimens of 
hYPol~ as wei as protonymphs of the species of Olldemans, he synonymized 
,,·jtll ./cotyll'dou the gcnl'ra Fbcr/wrdia Olldemans (1924), CosmoglyphJts 
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Fig. J. Aù)tylcdon taradoxa Oudcmans. Fcnlalc, \cntral\y (specimen fWIIl lIest of 
Oll/s (Isio J. 
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Oudemans (1932) and Myrl/toglyphus Vitzthu111 (1935). He recognized, 
however, that this new complex comprised two sharply different morphol­
ogical types of hypopi, one of the Acotyledon type with poorly dcveloped 
suckers, the otlter of the Cosllloglyphus type with a normaUy developed 
suctorial plate. He included in the genus Acoty/edon twelve palearctic and 
four tropical species. 

Nesbitt (1945), in his revision of the family Acaridae based on adults, did 
not mention the gcnus Acotyledon, but he conserved the gemls Eberhardia 
and placed the taxon Cosl/toglyphus as a subgenus of the latter. 

Baker and Wharton (1952) synonymized Acotyledotl with Eberlw.rdia. 
Samsinak (1957) at first considere<1 Cos/1toglyphus a subgenlls of Acotyle­

don. In 1960 he showe<1 that the name Eberhardia Oudemans (1942) is 
homonymolls with Eberharliia Angel (1920) (see Neave, S.A., Nomenclator 
Zoologicus, 1939). He flid not mention the gemls Coslltoglyphus, but in the 
same parer he described a new hypopus, Acotylelion solenopsidis, which is 
morphologicaUy very close to the hypopus of Cosmoglyphus krameri, the type 
species of CoslIIoglyphus. One may therefore suppose that this author con­
sidered CoslIIoglyphus a synonym of Acotylelion. Moreover he accepted the 
opinion of Zachvatkin (1941) considering Myrmoglyphus Vitzthum a 
synonym of Acotylelion and he synonymized Caloglyphus with Sancassania 
Oudemans, 1916. 

Hughes (1961) did not mention the genus Cosmoglyphus and incorporated 
A cotylelion , Eberhardia and MyrnlOglyphus into the genus Caloglyphus 
Berlese (1923). 

fn 1966, Samsinak reestablished the genus Cosmoglyphus which he re­
defined as follows. 

Adults: Cuticle whitish or dirty yeUowish, shiny. Dorsum: A propodosomal 
shield is present. The v e are short, simple, situated along the lateral margins 
of propodosomal shield approximately at same distance from v i and s cx; 
the sc i are significantly shorter than sc e; the s cx are always thickened, long 
and distinctly barbulated. Grandjean's organ is rodlike. Orifice of oil-gland 
is situated between 1 2 and l3. Venter: Vulva is between coxae IV. Copulatory 
suckers are present in male. Epimera 1 arc fuse<! in a Y, other epimera are 
free. Anal setae: 6 pairs in female, 3 pairs in male. Penis narrow, slightly 
curved. Chaetotaxy of legs: Tarsi I-II with never more than one foliate seta 
in male; without foliate setae in female. C1aws simple; at base of claws there 
are 5 smaU spines; a slightly stronger additional spine is present dorsally 
near apex of tarsus T- III. The two ventral setae of tarsi are spinelike. 
Solenidiotaxy: W J of tarsi I-II are club-shaped apicaUy; W 2 is basal and 
flanked with a simple seta, as long as W J; W 3 is long and apical; phi I-II are 
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as long as tarsi. The setae of tibiae 1-] 1 are smaU, 
is twicc shorter thall sigllla 1. J\fale with two ova 

Hypopi: dorsu111 strongly convrx, with anteriol 
backwards in its median part. Suctorial plate w: 
margin of the body (more than the width of the [; 
powerful spines. Setae of basal part of tarslls 

2 
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Fig~. 2-3. A cotyledo/l parado.t'o Oudl'Illans. 2, female, dorsi 
. from nest of Otl~r asio). 



ON ACOTYLEDON PARADOXA 31 

lyphus Vitzthum (1935). He recognized, 
comprised two sharply different morphol­
he Acotyledon type with poorly deveJoped 
'1glyphus type with a normally developed 
le genus Aeotylcdolt twelve palearctic and 

o()f the family Acaridae based on adults, did 
"", but he conserved the gemls Eberhardia 
-us as a subgenus of the latter. 
~onymized AeotyledrJ1l with Eberhardia. 
lered Cosmoglyphus a subgenus of Aeotyle­
le name Ebcrhardia Oudemans (1942) is 
_gel (1920) (see Neave, S.A., Nomenclator 
::ntion the geotlS Cosmoglyphus, but in the 
IYpopUS, Aeotyled01! solenopsidis, which is 
lypOpUS of Cosmoglyphus krameri, the type 
;ay therefore suppose that this author con­
1 of Aeotyledon. Moreover he accepted the 
considering Myrmoglyphus Vitzthum a 

ynonymized Caloglyphus with Saneassania 

1 the genus Cosmoglyphus and incorporated 
Jrmoglyphus into the genus Caloglyphus 

~d the genus Cosmoglyphus which he re­

yellowish, shiny. Dorsum: A propodosomal 
l, simple, situated along the lateral margins 
aately at same distance from v i and s ex; 
an sc e; the s ex are always thickened, long 
~an's organ is rodlike. Orifice of oil-gland 
Iter: Vulva is between coxae IV. Oopulatory 
lem 1 are fused in a Y, other epimera are 
le, 3 pairs in male. Penis narrow, slightly 
1-II with never more than one foliate seta 
~male. C1aws simple; at base of c1aws there 
anger additional spine is present dorsally 
two ventral setae of tarsi are spinelike. 

are c1ub-shaped apically; W 2 is basal and 
as W 1; W 3 is long and apical; phi 1-11 are 

,)2 ZüOLO..ISCIlE MEDEDELlN"EN 53 (1978) 

as long as tarsi. The setae of tibiae l-ll are small, spinelike; sigma 2 of genu 1 
is twice shorter than sigma 1. Male with two oval suckers on tarsi TV. 

llypopi: dorsuI11 strongly COllvex, with anterior margin sinullus alHI curved 
backwards in its median part. Sudorial plate widely distant from posterior 
margin of the body (more than the width of the plate). Genu and tihia T with 
powerful spines. Setac of basal part of tarsus T relatively long. GemI IV 
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Fi~~. 2-3. AcatY/l'dOl! pamdoXlI Oudernans. 2. female. dorsulll; 3. male, venter (specimens 
. from nest of O/IIS asio). 
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distinctly longer than femur IV. The hypopi of al1 the known species arc very 
c10se to each other and very difficult to separate. 

Samsinak inc1udes in the genus CIJsmoglyphus seven species represented 
by the adults. 

Hughes (1976) incorporated Aeotylcdon and Cosmoglyphus into the 
g-enus Calo!Jlyphus, considering- the latter a valid genus, distinct from 
Salttassania. 

Acotyledon Oudemans, H)03 

WC give here a definition of this genus based on the adults and the hypopi 
of Aeotylcdon paradoxa. 

Adults: Cutic1e whitish amI shiny, becoming yellowish in older specimens. 
Sejugal furraw well devcloped. Propodosoma with a large punctate shielel. 
Oil gland ori fice much c10ser to 12 than to 13 setae. The 'V i are shortly barbed 
in their apical half. The 1/ c, short and thin, are situated on lateral borelers 
of the shield and c10ser to .l'-ex than to l' i. The .l'-ex are thin, long and \Vith a 
few very short barbs. AI1 the other dorsal setae are bare. The se i are much 
thinner ancl shorter than se c. Setae d J, d 2, 1J, 12 and 14 thin and much 
shorter than the d 3, d 4, li 5, 1 3, 1 5 and h. Epimera J fused in a Y, other 
epimera free. Vulva situated at level of coxal' IV. A very small, poorly 
sderotized epigynium is present. Genital suckers weil developed. Anus ventral, 
relatively far in front of posterior margin of body. Female with 6 pairs 
of thin slightly unequal anal setae, male with only 3 pairs of setae. Tarsus IV 
of male with 2 suckers dividing- the tarsus in 3 l'quai parts. Grandjean's organ 
rodlike with small dentic1cs. Leg- chaetotaxy: ln female: Apex of tarsi 1 with 
Ci small spines and 2 u\lequal simple setae, the middle of this tarsus bears 4 
simple setae, the base 1 simple seta. Tarsi III with apically 6 small spines and 
2 IOllg fine setae and medially 2 simple setat~. Tarsus IV as tarsus III, but 
one of the median setae is a spine. Tibial' J-II with 2 thin non barbed setae, 
tibiae Il r-1 V each with T thin seta. Genua 1-IV with 2-2- T-0 thin setae. The 
legs cio \lot hear any foliate scta. :vralc: as in the felllaie except for tarsus IV, 
which hears apical1y 5 small apical spines and one apical simple seta, and 
l1ledially one simple seta and one spinclike seta. Solenidiotaxy: W J of tarsi 
l-lT rather thick and bulbous apical1y; W 2 thin ancl more basal than W J; 
W 3 apical, rather short. Tihial' 1: l'hi of leg I-Il longer than the tarsi. Genua 
1 with 2 subcCJual rather long sigma. 

Hypopus: Cutic1e pour1y sclcrotizcd. Dorsu1l1 slightly convex. The margills 
of the hocly arc \lot ml'mbrancous. Anterior Lody tapcring anterior1y into a 
small C(llle with nmnded apex. Scjugal furrow weil developl'c1. Ve\lter: 
epimera 1 fusecl in Y, epi11lera 11 free. Frimera lU and TV poor1y sc1erotized, 
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fused at their apex, the two coxal fields III separated in the midline. Suctorial 
plate apparcntly large, bearing only the anterior pair of suckers. The posterior 
pair is represcnted by two very small pores situated beneath the cuticle. The 
conoids are completely lacking. Palposoma short. Legs short, rather thick 
cnding into a rather strong and sessile c1aw. Chaetotaxy of body: the v e are 
present; the s-ex are long. Other dorsal setae rather short. Ventrally the 
ex l, ex III and g 111 are absent, sorne of thern may be represented hy very 
small pores. Leg chaetotaxy: Tarsus 1 with 5 foliate setae, 2 thin simple 

Fig's. -1-5. A<''''r/cd"" !,IIrad".ra Oudcmans. Il )1JOI'US, ven1er and <!O\"Slll11 (SI'eCillll'll fmll1 

nest of <Jtus asio). 

setae and 2 spines. Tarsus II as tarsus 1 but the big basal spine is replaced 
by a submedian thin seta. Tarsi III with 7 foliate and 1 simple setac. Tarsi IV 
with 6 foliate sctac, 1 spine and 1 simple seta. Tibiae 1-IV with 2-2- 1 - 1 setae. 
Tarsi 1 with a long W 1 parabasal, a short W 2 more basal than W 1 and 
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Figs. 6-13. Acolyledon paradoxa Oudemans. 6-9. femaJe, leg 1 (6-7), tarsi TIl (8) and 
IV (9); 10, male, tarsus IV; 11-13, hypopus. leg IV (11), leg III (12), \eg 1 (13) 

(N.B.: Ali specimens from the lIest of O/us asio). 
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situated close to a spine. The w 3 is shortcr than W J and ,ib..t,,' ,lightly \ 
doser ta the apex than to the base of tarsus. 

Type species: Arotylrdon parado:ra Olldemans, Il)03. \ 
Other species of Acotylcdon: \\Te think that four ather spceies shollld be 

incarporate(1 in this Renus: Tyrofllyphus ayilis Canestrini (1888), Ebcrhardia 
(Cosl/!ogly plms) l'l'dispinifer Neshitt (ICJ44), E bcrhardia (Cosmoglyphl4S) 
rhizoglyphoidrs Zachvatkin (]{J37) and Acotyled01I sokolovi Zachvatkin 
(HJ4I). The last two species differ from A. parado:ra maillly by the narrow 
shape and the di f krcnt structure of the suctorial plate in the hypopi which 
bcars 2 pairs of suckers (illstead of one) and 4 small conoirls placed on a 
transverse straight linc (absent in A. parado:ra). 

The hypopi of A. agilis and A. pedi.lpinifer are unknawn. The adults of 
A. agilis resemble dasely thase of A. sokol07Ji. The adults of A. pedi.rpittifcr 
differ from A. paradoxa only by slight characters such as the slig-htly larger 
size of the body, the more unequallength of the anal setae in the female and 
the different kngth and shape of some setae of legs. 

The exact position of Eberhardia michaeli (Oudemans, 1924) (= Rhiz­
oglyphus agilis Michael, 1(03), the type of the genus Eberhardia, is not clear. 
In that species there are two types of males (both homeo- and hetero\1lorphie) 
and the hypopus does not correspond exactly with that of Acotylcdon. It 
seems, however, more close to the latter than to Cosmoglyphus or Sancassania 
(= Caloglyphus). The drawing of Türk & Tiirk (1957) does not correspond 
with the original figure of Michael (H)03). A re-examination of the types 
(holotype or syntypes) of E. michaeli is necessary before a definite status 
l'an he assigned to that species. 

Acotyledon paradoxa Oudemans, 1903 (figs. 1-16) 

Female (figs. l, 2, 6-9): Our largest female specimen (ovigerous) is 590 p. 

long (idiosoma) amI 320 JI. wide. In four other specimens these measurcments 

are: 5101~ X 290 p.; 460 P. X 280JI.; 420 p. X 230Jl; 400Jl X 2IOJl. Setae 
dl, d 2, 11 and 12 are 27 p. to 33 p. long. The d 4 and d 5 are longer (150 p.) 

than the d 3 (120 p.). The 13, 14 and 15 are 150, 45 and 1S0p. long, respect­
ively. The anal setae are slightly unequal. Copulatory pore ventral, close to 
postenor border of body; there is a very smaIl and fiat papilla. 

Male (figs. 3, 10): Ali the males are homeomorphic. Measurements of 3 
specimens (Icngth of idiosoma X width): 459 Jt X 258 Jl, 445 Jl X 240 Jl 
and 375 It X 220 ft. The genital sclerite is a little more posterior than the 
vulva in the female. Tt is triangular in shape. The penis is short and slightly 
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curvcù. Leg chaetotaxy: as in the female, there are no foliate setae on 
tarsi I-IV. 

Tritonymph: Idiosoma 340 p. long and 175 Ji wide. 
l 'rotonymph: Idiosoma 2-1-5 Ji to 300 p. long and 140 Ji to 170 J1. wide. 
Larva: Idiosoma 196 J-L long and 117 J-L wide. 
Hypopus: The holotype is act4ally 216 J-L long and IS0 J-L wide. It is in a 

rather poor condition and we give here drawings of sorne of its principal 
organs (figs. 14-16). 

ln the hypopi collected in the nest of Otus asio the size varies from 213 p. 

X I4 I J-L (the smallest) to 270 p. X 165 J-L (the largest), with ail the inter­
mediate sizes. The length and width of the setae or spines and of the palpo­
soma may also vary slightly according to the specimen (figs. 4, s. 11-13). 
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Figs. 14-16. Acotyledon plJrado~'a Oudem;uls. Holotypc hypoPlIs. Palposoma (14), part of 
Icg T (15). slIctorial plate and gcnital slit (16). 

SVSTEMATIC POSITION OF l'lIE GENUS Acotyledon 

The gcnus Cosmoglyphus Oudemans, 1932 (type species Tyroglyphus 
krameri Berlese, 1881 = syn. Eberhardia (Cosmoglyphus) redikorzevi Zach­
vatkin, 1937) differs from the genus Acotyledon mainly by the structure of 
the hypopi. The borders of the hody in the hypopi are flattened, membraneous 
and very wide. the anterior margin is tnmcate, more or less concave and with 
a median "rostrum-like" projection; the suctorial plate is far remote from 
the posterior border of the body, it is wider than long and bears 2 pairs of 
weil developed suckers; the gelma IV are elongate and distinctly longer than 
the femora IV; the tibiae and genua I-Il bear long and strong spines; the 
cpimera III and 1V are not fused; the anterior coxal shields are separated 
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from posterior ones by a convex furrow originating at the bases of epimera 
III. In the adult of Cosmoglyphus the s-cx setae are thick and distinctly 
barbulated, the ventral seta of tibiae (I-IV) are spinous as weil as the two 
ventral setae of tarsi. 

The genus Sancassania Oudemans, 1916, type species: Sancassania chelone 
Oudemans, 1916 (syn. Caloglyphus llerlese, 1923, type species: Tyroglyphus 
berlesei Michael, 1903) is distinguished from Acotyledot~ by the following 
characters: the size of the body in adults and hypopi is distinctly greater. In 
the hypopi the suctorial plate is larger and relatively wider and bears two 
pairs of larger suckers and two pairs of conoids, the latter being not situated 
on a transverse line, also the palposoma is relatively longer. The adults differ 
by the spinous aspect of the ventral setae of tibiae I-IV and of some median 
setae of the tarsi and by the constant presence of 1-3 foliate setae on the 
apices of tarsi I-II and sometimes of tarsi III-IV. 

HABITAT OF Acotyledon paradoxa 

I.	 The holotype hypopus was collected from a bat In V.S.S.R. (Prof. 
Wagner, Aug. 18gB). 

2.	 Zachvatkin (1941) found hypopi and protonymphs of that species In 

wheat and granaries in Irkoutsk (V.S.S.R.). 
3.	 Numerous specimens have been collected by the junior author from the 

nest of Otus asio, from Syracuse, N.Y., V.S.A. (12.iii.1976) (2000 
hypopi, 277 females, 221 males, 6g6 tritonymphs, 547 protonymphs, 5 
larvae). Most ovigerous females contained 1-2 eggs, sorne oontained up to 
7 eggs. Many additional specimens have also been found in a nest of a 
great homed owl, Bubo virginianus, in West Monroe, N.Y. (26.vii.1977) 
and in a nest box used by Otus asio and red squirrels, Tamiasciurus 
hudsonicus, in Jamesville, N.Y. (24.vi.1976). 

4.	 Hypopi (29 in number) were collected from 13 different nests of Pero­
mysClls sp. in Patuxent Wildlife Refuge, V.S.A. (Coll. R.O. Drummond) 
(Nests nos: 2, 3, 4, 6, 1l, 12, 14, 18, 20, 22, 23, 25 and 26; dates of 
collections from December 1954 until Mareh 1955). These hypopi were 
sent for study to us by Prof. D. Johnston. 

5.	 Several hypopi found in a nest of Peromyscus leucopus in U.S.A. were 
sent to us by Mr. G. S. Ide. 

Türk and Türk (1957) recorded hypopi of A. paradoxa from the nest of 
a squirrel in Erlangen (Germany). These hypopi, however, are markedly 
larger than the holotype or those from V.S.A. and they have better formed 
suckers. They probably do not belong to A. paradoxa. 
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