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STUDIES ON TRIBAL AFFINITIES WITHIN ARCHEGCOCCOIDEA
Muharemad Abdul Quayreom®, and M. R, KHAN'*

Recent morphologic studies of adult males have indicated
that Steingelinae is available under Phenacoleachiidae. On
similar grounds the sub-family concepts of Kuwanioze of Mac
Gillavary 192, Neomargarodinae, Jakubsky 1965, under Marga-
rodidae and Pitiococcinae Beardsley 1969 as the third sub-family
vnder Phenacoleachiidae, have to be accepted. s

An hitherto. .onrecognized postulate of compactness of
Monophlebinae, Drosichinae, Iceryinae, and liaveinae as a group,
leading 1o the resurrection of the [amily statuts of Monophlebidae
needs to be reinteoduced.

The tribes, considered constituting the families Ortheziidag, -
Margarodidae, Monophlebidae, and Phenaccleachiidas have
been arranged phylogenetically and suitably illustrated.

INTRODUCTION

The Archeocoddoiden were generally regarded to comprise the Tamilies
Margarodidae and the Ortheziidac until recently. But Barchsenius{1958) in his
phylogenetic illustration (Sse Quayyaom, 1974b) also included Pienacoleachi-
idae with a single nominal genus under thistexon. The rxact relationship of
Phenacolenchia Cockerell ‘has been a problem since it was described’ (Williamy,
1969). A comprehensive study of its adult male bas indicated that it 'i_i:_is
some relationship with the genvs Steingelia Nassov, which seems doubtiully
placed under Margarodidac. This genus Steingelis was glso shown to be
abberant (Theron, 1962). *It ssemed possible that the gensra Stefngeliz and
Phenacoleachcia both be included inthe same family for which Phenacolcachidae
has priority. Morcover, the sub-family name Steingelinac is also available
within the family® {Williams, 1969).

When the Ffeatures of the male Eleterococens, a fossil referable
“to the extent Pityococtinac (Beardsley, 1989) were compared with the twa
other phenacoleachids viz: Phenacoleachia and Stelngelta, by the senior writer,
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it emerged that this pityococcine male shared many features with Phenacoleachia.
The Pityococcinae, therefore, seems also referabls to Phena:nleachudat as the
third constituent sob-family. PO

"L astly, {ie convept of compactaness of Monophiebidas (Quayyoom, and
Chnudhr}r 1967} as 3 family level taxon necds to be. reintroduced on account

of suffizient divergenca in the margamdu:l and munuphleb:d rami, a fact
being luthertu ot fully. r:all::d :

In crrder to resolve ‘some of the issues. Jusl ‘altuded tn ihu c:phaIu:

featurss of some 20 margarud:d-t—munuphl:b:d iaxz hnvu -heen mmpared and
discusted sis Follows :

METHODS AND MATERIALS.

"The published material on the families, Drthezndae {Mornson, 1930),
Margarodidac (Morrison, 1928, Quayyoom, 19743, Jakubsky, 1965) Manophle-
bidae (Dantzipg, 1972), and Phenacoleachiidde (Theron, 1962) has been freely
drawn upen,- ‘Prepared slides of D mbbfn:! by the writers, of P. ramarindus
by Rabman and Latif and of the adult males of ‘M. papiliosus Green, D.
langaryicus Jak., M. erytbrocephala Green, N. trabuti Marchal, and 2. poloaica

(L.} received through the conrtesy of Dr, D, J, Wall.lams. D. M N H, Londnn
“have baen mﬂuned b;.r the senior writer,

2 E.ESULTS AND DISEUSS[DN

- E.uults :

. The nep‘mhc features as viewed from the dorsé] :sp::l in mmezn
1axa cumpnsmg th famllms O:thezitdas, Porphyrophoridae {=Margarodidae)
- Monephlebidae, m.ui Phenacoleaghiidas hava been compared from the stand-
_point of p".tylagan}r in ths- pmsmt papxr. . The salizat features of the
Lupp;ndar:d 1axa wers mmpn.rcd also wﬂh thm* of Aphis. {S;hlae 1962} head.

" Aphis 1 Tha Head of Apliz is :[l:phcal broader :han lqng b'armg
'nnmpuun& sy (ee) lateraily and two pairs_ ul‘ lateral ocetli (lo) ea narrowed
loagitudinal picces or oculata (ceu) disposed mesally to the dyes, A median
.acelius {mo} is also present. --Tha- paired-. acelli: (0)-lncated anteramedially

23 well 15 pnsltra-lnt:rall:.r Tiu head i bnrdmd pnstmurl:r h;.r a ﬂmm!
hand' ) (PLATE-, Figdy. . .. .

i

"2 Uﬂ.&fﬂu The cephalic f&nt'f.!i‘rts in Qrf!rm'qﬂpmna;; En:.'qu.rgbly

with thoge . of: Apﬁf#.. The . shap: ' is. cumml tending stp be - eonieal
tutc:omed;ﬂ[y hs compound eyey fce} are bean-shaped in Aphis, but
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here these ars’ Eqsqll_g’it‘hrrﬁc;l:_"anq_ antzriorly buldging sud bear only a single.
pair. 8- lateral -oeslifla) s each-osellus b:ing loZated on th posterglataral
aspect of the compound ey2. (PLATE-1, Fig. 2). SR

. 3. Neomargarodes ; The head-shape is quite ‘comparabls with that of
Orthezia, The "compouhd eyes: (ce) bave, however,” ssumed * larger size,
obliterating most of * the area of ihe_eﬁ_i:raqig;n found in" othér genera.
Like Orthezin, no signs of the pasterior 'qeniéal'ﬁpléﬁfe {i:s'j discernible, This
coupled with the apparent absedce of o latéral ocellg {1e) associated with
the compound éye (cd) as well'as the structure of the “éntennnas, imparts &
distinct positlon' and justifes a raise of this taxon, to _the sub-family level,
advocated by Jakubsky (1965) on other grounds (PLATE:1, Fig 3).

. 4 Calippzpuz: The h:ag:l'i‘s ﬁsepti'a]'lir' sjmflar in shape to those of
the taxa considepedhitherto. Larger, ‘barry like .compound cyes irmediately
Suggest a margarodid affinity; Mid-cranial ridge (mer) incomplayely developed.
The, posteriorly located c:_r.vi:al'bahd ch) is arcuated in structure., Lateral
m:lh’_ l_;_l,o}f,dfspa:s;df only on th; posterc-medial aspect.of each compound ¢ye
(ce). (PLATE-; Fig- 4), - - ' s

5, Margarades; The head i elliptical . by, the basat, scapes (sop) of
the, afitennas becoms approximated. . The epicranium (acps)in between gets,
redpced., The compound. eyss (se). dre oval:berry. like swellings each bearing
on ity pastefo-fataral aspret _ifpaduueﬁl;:ltéqd_,pcelius (o), (cf= Aphis), A,
past-occipital suture (pas) [Theron, 1958} cutting 8 narrow Hpﬁzqhg;lx strip
of the post-azciput {pas), pastetiorly.. tﬁLAIE-z,".1lf?ig:h 5} is' preseat. . '

- 6. "Matsucocdus | The'head shape is oval! Tha’ compound cyes {ce) -
berry like and buldging. The-Fatetal-cealli-(lo} nee dssentially of the samg
shape and disposition Ry -4t the cpse jof Gallippapus,, but.differ ay they :are
dispased; on hocizontal oculta (achz); -being-herdersd  above by: dorsomedial »
path..-of \{he: episctaniumy- (dmep),. . The appraraned  of thiy Pand: signifiss .
the, beginging  of . the. davelopment of transvers opulata, - (oct) braring .
ocalli., (o} in. margatoids,, Midwsranial. ridae (mey)- incpmpléiely formed .
(PLATE-2, Ei!ﬂ.:ﬂ.’

A7, Xylococeuhis”s Diffeeéntiation of “Vértieal drillats (5%, eqrrytng
the' tateral-ocelli €10) discormible - These ocell devilop by -elliminating! fotne
of the areg norhilly to becodupied by the compound eves{ee), - This feature |
in Wiy -evslution of miirparodis *bitrydadic totree -of spénsicy with-paré-of
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the facst bearing aceas (af) Mideranial ridge (mer) complately formed and
is joined posteriorly to Horizontally disposed post-occipital suture (pos)
{PLATE-3, Fig. A1)

7. Neostelngelia : An incompletely formed primary mid-cranial ridge
mer), and better differentiated sccondary pre-oeular {procr) and pre-orel
{prory ridges as well as a weakly indicated cranialapophysis {¢a) supporting the
antennal (ant) and cephalic muscles (Theron, 1958) present. The lateral
ocelli (lo) arising from thick stub like oculata (ocw) disposed posteromedially
to each compound ey: (e2), reminiscing their position as in Calfippapus.
Post-occipital suture (pos) ill-defined, These features warrant a further raise
in this taxon. (PEATE-3, Fig. 7). (Sze Quayyocm 1372)

8. Ultracoclosioma; Portrays a commbination of features which fore-
shadows their reduplcation in most of the taxa considered hereafter
indigating the phylogenetic importance of this pattern. Part of the facet
baaring areas (al} of the compound eyes (ce) have been taken up by
triangular cculata (octg), carrying posteriorly disposed lateral ccelli {lo).
The mid-cranial {mecr), pre-ocular (procr) and pre-oral (pror) as well as
post-occipital {par) ridges are well-developed {PLATE-3, Fig. E).

9. Coelogtomidia: The features observad in this taxonm, carry the
features alluded to in the previous taxon further in the mhnophlebid
direction. The Iatcral acelli {lo) arise one each on the mesad aspact of the
compound cye (ce), being borne on vertically disposed human eye-shaped
oculata (cee). The mid cranial (mer), as well as pre-ocular {proer), and
pre-cral {pror) ridges distinctly formed. No signs of the development of a
cranial apophysis {cs) as observabl: in most tribes of Monophlehinae as
well as Drosichinag «PLATE-1, Fig. 9), indicated.

10, Aspidoproctus :  Features  closely resembling with those of -
Coelostomidis present,  Development of hexagonal-shapad aculata {ochx)
bearing stalked (stk) ceslli{o}. The midcranil ridge (mer) bifid anteriorly, and
pre-coular ridge {proer) well-formed. The former merged with the complex
constituted by th: confluencs of flattened type of ctanial apohysis (ca) ai}ﬂ"
the pre-oral ridges (pror). The ccular sclerites (ocs) are similar to those of
Pseudoaspidoproctus (Theroz, 1958), (PLATE-4, Fig. 10).

11. Labioproctus : This taxon obviously is quite similar with that
of Asgidepsoctus: Head anteromedially conicel, mideramial ridge (mer)
transversely disposed pre-ocular {procr) and dizgenally located pre-oral
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(prof) ridges well-developsd. These ridges coalesc: mesally giving an
impression of the formation of a cranial apophysis (ea). Th= oculats {a:u)
rimmed mzsally and arz triangular in shapa (PLATE-3, Fig. 13).

12. Drosicha : Head anteriotiy conical, ths mid-cranial ridge (mer)
developed to  meet the pre-ocular ridges (procr) which conjained
mwestally assume an inverted horse-shoe shaped storucture. The pre=oral |
ridges (pror) get confluent with a well-formed cranial apophysis {ca). Th=
oculata (ocu) broadly triangular, mesally oval margined. Like Ceelostomidia
these seem to be cut off from compound eyes (ce) (PLATE-4, Fig. 12).

13. Drosichoides : The peneral features of the head compare
favourably with Aspideroproctus with the provision that the oculata {ocu)
bearing the ocelli (To) sre more compressed (occ) and stalks (stk) carrying
the ocelli are thicker eompared with the former insect (PLATE-4, Fig. 11).

14.  Monophlebulus : Compared with Labloproctus,, the morpholagic
features of the head of Morophlebilus seem, apomorphic but degenerative, The
primary mid-cranial (mer} as well a the secondary pre-ocular {procr) and
pre-oral ridges {pror) seem to b= lost. Similarly the rimmed boder of
the oculata (ocmb} seem also obliterated, resulting in the ocellf {0)
appzaring to originete from the uhdifferentiated surface o the epicranium
(PLATE-5, Fig. 14).

15. Lfavela : The anterior ¢nd of the head broadly corical. The
ocelli (o) disposed antero-mesally to the compound eyes (ce) : signs of
oculata (ocu) bearing these being poorly defined. Oaly parts of & pre-ocular
tidge (procr) seem visible. Other ridges seem lost, (PLATE-S, Fig.15).

16. {fceryia; The antecior end of the head broadly conical. The
ocelli (o) are sunk further posteriorly to a mesal position on the inner
barder of compound eyes (ce) : signs of primary and secondary ridges, not
discernible.  The ocular sclecites (ocs), however, somewhat developad
(PLATE-S, Fig. 16).

I7. Phenacoleachla : Head hexagonal in shape. Mid-cranial ridga
(rner} incompietely developed bifurcated posteriorly. The compound cyss (ve)
represeated by dorso-ventrally disposed arcuated rows of simple eyes (se). A
lateral ocellus (lo) and ocular selerite (ocs) fused with cach oculata (ocu).
Neck region reinforced by a transverse medially furrowed pronotal cidge
{par) (PLATE-6, Fig. 17).
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{2 Electrocdcéis - Markedty -constritted neck  region. Tead: tring--
ularin shape bluntly rounded antériorly. = Midcranial tidge (mer) indistinetly -
developed. The anterior componeit of dorsomedial  part “of ‘the “epicranivm
{dmep) well-developed. Ocular sclerites (ocs} -bear: an arcuate dorsovental
rqw of 5 simple eyes (s¢) togetber with a -single larval eye (le} or stemma:
laterally {sepc). -The lateral ocelli {lo) fodistinct. The-pronotal ridges (par}.
are in the form of small; triangular notches disposed laterally; This feature
might be faken to betray a stage. intermediate to both Phenacoleachio and
Steingelia and probably also closest ‘to the sncestral forny (PLATE-6, Fig.18).

" 19: Steingefia: Head rather triangulated. Mideranial ‘Tidge ‘(mer)
thickened posteriorly and narrowed: anteriorly. - The' compound eyes’ (e} -
represented by dorsoventrally dlsposed rows of ‘simple eyes (se) ‘supported
faterally by d taterz] ocelius (o) studded in ach ‘peulata {oeu). Ocular selers
ites (ocs) appended - to the cculata ‘postero-laterally. - The ceevical reglon
braced by an acutely angulated pronetal ridgs (prs). -The sclerotized . dorso--
medinl area of the epicranium (dmep) seems obliterated. - (PLATE-6, Fig. 19y

DISCUSSION.

I. The salient events of the evolutionary history of -the archeosoccoid
tribes at present known to constitute the families Margarodidae ¢ Morgison,”
1927 { = Porphyrophoridae Signoret, 1875} Ortheziidae Amyot & Serville,
1843; Monophlebidas: Maskell, 1380, and Phenacoleachiidae: Williams, 969,
i so far as.it is betrayed in the fairly sonstant morphologic features of the .
adult male head, ir the constituent: taya,” may ‘be described- seriatim (A)
Development/Appearance of (i) Well formed berry like compound eyss (i)
At least a single pait-of Interal ogelli at varivus plaess in assooiation wikh the
eompound eyewin most cases (i} Progressive-obliteration” of the faget biaring"
afed of the compound eye-by its réplacement by the ooelivs bearing” oculata -
(iv) ‘Primaty ‘or mid-cranial tidge- (v} Sebondity - or ‘pre-ocular and pre-oral
ridges (vi} Dorsomedial selerotized areas of the cpicranium, and eranial-apophysis.
(B); After the attainment of the above featutes, then i some neq-margaredid
a3 well h_s'mb]jéphlabiﬂ_'gﬁﬁtiéd progreasive [_J"i_s'apﬁeﬁmﬂceJQb!i;E;ﬁ_ﬂ?_p‘ 'bf & ()
Phintary and secondary tidgés iy Cranial apophysie. (i) Facet beating area’’
of compound eyes: (iv} Dorspimedial part of epictaniurm. .

-
s 2 LS 2

» fhu Timilly e Porphyrophoridii
of priarlty”,
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- IL,  As'sehsoty reteptors, compotnd ‘eyes and ocelli are. of paramonnt
- importance and Keepitig in . view . thie-short ron-feeding tife span £f ‘males in
margaroids, whose main furction; mizy be répacded.- g%  the, contibyation of
the species-groups by their role in seeking and fertilizing the females. In a
Titudy nl’ phylogenesis of the group; the value of a study of modificatidns . ‘of
'these structures and others Lks cranial, oral and ocular tidges, -which are
otherwiss fairly constant, is raiher obvibus and. Hence néeds Aot be over
emphasized.

. . AL The mnmhnhgw l‘eatum nt‘ th= l:axa mnsidered undcr ﬂr:a[
numbers 10—16 are -rather Cﬂn&lﬁlc’ﬂ.t and dmtmnﬂy divergent from those
cnumerated vnder serig! numbprs (1—9], ‘which a3 a group are also equally
. constant. - The only suitable method to cxpress this obvious gap is to rescquirc
the congept of Munnphlcbﬂamas ﬂdvmttd by Maskell:in 1880, This cur-
tails the Margarodidae (sensu Morrison, 1927) and adds a fourth famlly Tevel
_taxon (Munnphleb dae Comb. Now) under -Archeocoeciden. after Margaro-
didae. Dantzig {1972) has employed the concept of Monophiebidae in the
same sense, as also the senior writer (Quayyoom, IQT.‘:‘ 1973, 1974 b} carlier.
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INDEX OF ABBREVIATIONS USED IN FIGURES : acpc : area
of the epicranium; af ; facet bearing area of the compound eye. ani: ant-
enng; ca! cranjal apophysis; cb: cervical band) ©¢ compound ‘eye; cs:
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cervica] sclerite; dmep: dorsomedial part of the epicranium; le: larval eys
lo; lateral ocellus; mer: mid cranial fidge: mo: mxdian a2:llus; mop-
mouth opening; o: ocellus; occ: compressed oculata; oce : eye shapsd
oculata ; oos: ocular sclerite; ocu: oculata; oov vertieal ozdlata; ozix:
hexagonal shaped oculats; ochz; horizontal cculats; oct: trasverse oculata;
ocmbi mesal rimmed border of occulata; octg: trianguiated ozculata; por
pronetal ridge; poc: post-oceiput; por: post occipital ridge: pasr post-ozad.
pitel suture; procr: pre-ocular ridge; pror: pre-oral ridges; scp: scape; ¢
simple oye: stk: stalk.
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PLATE. X HEAD FEATURES IN NEOSTEINGELIA,
ULTRACOELOSTOMA AND COELOSTOMIDIA, AND
AYLOCOCCULUS  ADULT MALES
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PLATE X CEPHALIC CHARACTERISTICS IN LABIOPROCTYS ,

4

o Wl’lﬂlﬂ & LLAVEIA AND I1CIRYIA
; " '
’

153 LABIOPRDLCTUS
. MONQPRLERULUS
ELLAVELA
MIcERYIA
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PLATE . XX ADULT mu mﬁmuc EEATURES w
Pﬂammucﬁu, ;
FLECTROCOCCUS AND .q_g';man-gn :

T

17 PHENACOLEACHIA
18, ELECTROCOCCYS

19, STEINGELIA
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