
~-'("B.. WATERS & AA" O' A new ger.US 01 Hybo!,dae ( '" EmplOOtdaa) ¡rom lowerCrelaceous arnbet 01 Al;lva (Spatn). 	 Slt.ldia d iplelOloglCa 6 (1999) He!1 1.59-66W"ltRS & A~II.lO. 59 -66 

W..TU), S D. (1 9893) A Crt'1(.·eous d~nce n,. (Dlplc: r~ . [ mp!dldae) from HQ(Sw~ n3 - 5YSkmauc EnlollLotogy 14' A new genus or Hybotidae (Díptera, Empidoidea)
23J·;:.-I , o .rord [:Uld owr I ()~ alll'( s ) 

W..nRS. S. D. j 1989b) A nc"" H~'bouoe n'plenn from!.he Crc~c~ou5 ofDOISw;an;¡. - PIIICOn1o logy )2 6.$1.(,67, rrom Lowcr Crctaceous ambcr ofAlava (Spain)
Lo..don 

Aumors ' artclresses 

SaSk.3 B. W"TERS 
Bern3{d rrice InSrnule rOr Palaeonlologic31 Research 
Univ1!rslry o f Ihe Wltwat ersrand 
WiIS 2050, Joha nneshurg 
Soulh Africa 

A nlon loARILlo 
Depanamenro de B iologia An im:l l I (Enlo l1l() log ia) 

Facultad de Bio logía 
Ul li vcrs ld3ci Complutense 
280.0 Madnd 
Spaio 
.I::.-m:lil. ua rill o@ relel in e.es 

TIle paper WIl.S accc ll lcd far publ l~h lll g no 10 M:lrch 1<)0)9 

Edilllm : 'ÁlI\! U ~ 1 1999. 

v" "~/' Lo 

C-~ 


Abstrae! 

K~y w()rd~ 

(Eme n~ue Gauung der HybOlidae (Dlple ra , Empidolde.:a ) ¡LO 
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.~ fby 
SaslOa B WATER~ anclAntOnlO ARILLO 
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r he genu~ Aú"'~sia gel!. 110 .... (Dlpl ';la, t:.mpldoldca, HrLoltdae) wlIh '15 ~ specle$ , t. .",huuí 
Ip~(. no" . IS desc rthed rmm lhe LO\lo't'1 Cre lnceous ~mber of .4, l ~"'a (S patn) hs phylugenellc 
re\,'I¡()o~hIPS ,lIe ~rlldled 

Ln"~r C rl:L.1.CW ll5., A13v~ Amber, losec ls, DlplerSl, Emp,dojde~. liybut,(}:¡~, rn;w geolls, oew 
1pt.::IC$ 

zuu"""C ll r:llHU" ~ 	 Aus dem Bcmncln del unte ren K.J~.d( "VII A l ........ (Sp:lI11en) ""lId d ie Gatn,n e AIIZ~Nia gen . 
nu.... (Olpt.:r.\. E,np,dol(!ea. HyooudJc) mil dcrTypusart A. f uhllui sptr, 11 11" , bcsehneben . 
'h,c ph}'logcncusclle (\m ll..,n "'Iro dnkQ.! Ie l1 . 

Sl ..... h..·o rle r 	 Unlelu e lde. A.1a...a BcrnSI,;IO, ¡l1 SCklen, OlPICfl . Empldoideil , Hl'ooudJc. l'Ieue GaltlUlg. oeue 
M 

.... 
lolroduc.tioo 
Amber frOm AI;:¡va (nonhem SpalO) , of mlddle A ltHan - upper Apilan In <.Igc (aroWld 113 Ma), 
wus recenlly discovercd. To datc approx lmalely I SOO o rg¡¡nie Lndu-slons llave been recorded 
(AlON!oO e l al. 111 press), three oC which :lre Ih~ rema ms o f tll es of Ihe 1':l n1ll y Hybolid;le 
belonging 10 a nc ...... ge nus and s pec íes 

The oldes l tnOwn empido id isProll?mpis Olflel1l10lo U SSATCHFV. 1965; fm m the Uppa Jur:lSS1C 
of hum /au (Kuzakhs I3 11) redc scnbed by CH ....;. l A (1 983) . HF.N f'l lG ( 1970,197 1) dcscribed 
Tnd llnl/es crc lOCCOUS and Microphoriles e:a incms from l ower C re l¡lI.;couS Lcbanese amber 
(Neoco ml an): Ihe res l of Ihe Me sozoic Empidoidea are kllown rrom several Uppe r Crel;l­
c.:ous SilCS: Empls orop{J(?IISis and Pseud,)oCIl¡· tertf$ orapnl'nsis , from [he Cenomani;ln of 
lhe Or<lpa diamond míne, BO lswan a (W '\TI::RS t989a, 198%); $ ül. ll'TEK (1978) CkSCTibed 
Ecoll1mocydromia d¡j!ktlü from Ce nomnninn French ambcr. Se"t::ra l E,npidoldea are know n 
from Conwci:ln/SUJl[oniall Siberían amber: ArchipfatyplaplIs cre/aceus 3nd Cremplary­
pa(pus orchop. ltS de~cnbed by KOVAll:!..... (1974 , 1978) <lnd Cre lOmicrop}¡orlls rohdendorji. 
Arc hicJr ry.fOfllJ hennigi, ArchichJ)Jso /lls millOr. und RellntluS IICrvOSIJ J' descríbcd by NE­
GR060V ( 1978) . Qur tnowtedge about Mesozoic empid olds has re cemly considcrahly grow n: 
GRIM" l.OI & CUM~IN(O ( 1999) descnhed Aleles/iles selleCli/S, Ph ai! /empis Ii!ballen~i~, M, ­
crophoriles simil is , M icrophorites oculel/s , Avenaphora hispidu, and SympycfIIles primal'­
VI/S fco m Lebanese amber, Turollcmpls styx , EmplllO coser, Nemed ,.o ,ma IU l'OnlO, Neo­
luronlUS asy mmelrllS, NcolurollluS crelow-s, Neoturomus vew s, Crf'lo microphorJ/s nove­
mundlls , and Arch/cltrYSOlfJS Incompletus from Turonian amber (rllm New Je rsey (USA ) 
and NemedrQ /II ia e{lmponio, NcmedrQJn/o /elesl.:opica . Prola tomy;fI clanga/a, Crelodro­
mio xloeso. CrelOp/arypalpus (lmenconas, Afesoplorypalpu-s carpen/eri , Apalocllelrlü can­
odambns, and ArcltlchrysoluS munitobl/S from Campaoian ambcr from C anada. Unde­
scrihed Cre tal:eous Empidoidea are recorded in A la skao amber (EvENHUIS 1994). Cenozoic 
Elllplclo ldea are rrequenl , m¡¡inly in amber, and are II Slcd by EvE:~HU I S (Op.Ci L). 
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~ & ARuO: A new ~nus 01 HybOIdae ( ... Emp.oo.dea) from Lower Cretaceous amber 01 Alava (Spaln). 

Methods and Dl8tel"i al 

The píeces of amber were cmbedded In ¡¡nd cunsulidated wilb resm (Epotek 301), WhlCh 
fac ili lares cutliog and Irimrnin g:, and Ihen poli shed. The fossiLs were examlned using: an 
Olympus BX50 míeroscope. The specimens were drawn wilh {he a,d o f a ca mera lucida. 
Morphologica l lemlinology is based on MCMPINE ( 198 1) and Ihe arrangemenl o f speelcs 
ín(Q highc:r laxa follows Ihm of CHVA LA ( 1983) . However othe r au lhors have anot her view on 
Empídoidea phyloge nelic sysle m, where Oeyd romlln.::!e are considered as beiog paraphylel­
ic wnh uncen.ain rela lionshíps w¡I h rc specI to Tachydromlllae and Hybolinae (CUMMINC el 
al. 1995, SIf'JClAIR 1995). 

S)'steDl:l rie aeco unr 

Superfami ly EmpldoideJ (sellsu C¡[VALA 1983) 

Famlly Hybofllbe (¡ JVAlA 1983 

Subfamí ly Ocyd ronmnae (se nsu CHVAL..... 1983) 

GcnusAlm'eslQ gen. nov. 


Type and unly knuwn i\peóes: Afoves/Q sublasi spec nov. 
Dcnvatlon ofgene ric name: from Ihe provi.nce ofAlava 

Diagoosis: Ce ll dm preselH . very small and dosed (wirh distínct dm-eu veí n) effiÍ lling Iwu 
\'ems (M2 and CuA,). Ce ll cup shorler lhan ce ll bm, wi lh CnA! fonníng dislinct a ngl~ wllh 
hasal pan OfA" Cdls br, bOl and cup short, M~ and CuA, long (grealcr Ihan halfwings length). 
Vein C is nol Cl rcumamhleflt bul ends al wmg lip (al MJ. Vein Se does nOI reach wing marglfl 
bUI ends freely in wing membrane aner nlnllmg alongslde R, for mos! of liS length. Anal lobe 
wcll dc\'doped wllh aluJa nor developcd . VC1fl R~.~ IS nOI forked. RJ and R~.) are short as Ihey 
curve anlenorly approxlmaleJy midway along wi ng lengrh. Branch of veín 1\11 dlsunel, nOl 
evaneSCenl. Ve;n Rs is longer Ihan Ihe Jcngth o[¡hc dislanc:e from humeral velO lo ils ongin. 
Femora are a link th ickened malflly hind femora. Forelegs near [he olhers ;\nd distanl from 
Ihe head. The m\(..1 and tund \;Oltae are 3pproxlmately two thlrds o[Ihe Icngth ofthe fore eo:<ae. 
Anlennac wilh b.:IScI I Oage llomcre eX lTemcly largc, blum al apex. leaf !ihaped . Slyle shorl anu 
3-articlllatcd, being basal 2 arncle~ very Small. Hypopygium small. much smaJlcr Ihan prc· 
ge nit;.¡1 segmenls. 

Alave:n'o s"búJS; spee. nov. 
(F'gs 1·5) 

801otype (sex of¡h, i spet;Jn\cn qucsul,Jnabl( bul muSI poM,bly 31ll31c, sec dc::;cnpllo/l). M useum ofNarur.¡l ScIC:OCC$ 

ofA13\'J, Spllln (M~A-8S)') fronl LO'l'ef CrClac.:ous (nuddic Alblan-uppc:r Apilan) amber ofSlerNl de C"",:lbn.' , 

nc:ar Pc:ña.;c:rr.lIb, 10 km soulb O[VUOrl3 (AI:lVa. Spam) 

PU:H)'pU: Musellm of NamrJI SClmcn of Alava. Spam. (MCNA-88dl l poss,bl~ a male, su nescnrllo nJ):1ll0 

(MCN,\ ·8S:;S lpo-,~ Ibly il fcnla1c , ~L"" d(KIIP!JOrlJ) 


Descri ption 
Ho lotype lS almOSI eOmplele (Fig.la ), only SOllle terminal larsomcres and one anlenn.::!1 
apex havc been losl. The wlng IS 1. 1 mm long:, lhe amenn", is 0.5 mm. ¡he length ofrhe 
head wilh Ihe Ihorax is 5.5 mm. 'fhe body (wilhout lhe anlennae) is appcoxil11atcly 1.5 mm 
long. Oue lO Ihe shape of the piece of a mbcr rhe holotype IS besl viewed ín ¡he dorsa l 
position ahhough head is a lso c1early vISible ," la le ral view (Fig.l b). Wings ( 1. 1 mm 
lel1g1h) 3ppear erossed over ¡he body, so in dorsa l view il is 1101 posslble (O sce the abdo­
men (wilh gen ualia) aod the hahercs. 
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f'ig. 1 a-u .4/(1n!SIll ;;¡¡b/(JJ i g.(u. /l"Y., sp. /l()y. HOIOlyp( 
(MeNA S837) - a Dor$J I"'ew: - b Head mll!er::r.! vle"," 

Bn slJes are c learly seen on $:ome areas of Ihe body bul the plece of amber IS [00 large and TOO 
<lIrk for view in g Ihe complete chaetotaxy. The sume problem <lppeJrs 011 lhe head where 
oce lli and [he shape of the eyes are nOl pcrfectly visible. Sorne mOUl.hp3nS are clearly visi­
ble. The me mbnme uf Lbe wing is entire ly covered wi[h microlrichlól. The genitaJia are diffi­
cul! 10 inlerprel in venlral v iew bUI ir see ms lO be a male. 

Paralype (MCNA-884 1 ) (fig. 2) is beSl observed in lateral \'iew, Ihe speciOle n appea rs to be 
nCJ rly complcle bul 50me líblae and larsomeres are losl. The 10 talle ngtJl oflhe body is slighl ­
Iy shorter thilO !he holol)'pe (around 1.3 mm). The shape of!he anlennae is e1early d istinguish­
able. Tbe genilalJa are diff'ieuh 10 inte rpret In bler.::!1 Vlew (possibly a ma le) 

Pararype (MCNA-883S) (fig . 3) is also almOSI (.;omplete although head Jnd Ihornlt are not 
well preserved. ][s size is almost ídemical 10 thal of [he holotypc. The speelmen ;s best 
obse rved in .::!nlerolateral view (one haltere is \;Iearly Visible 10 this posiliol1) . Al! Lhe legs are 
complelely prese rved . The specimell seems ro be a [emale. 
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Fig. 2' A/tJW!sI O {ub,os ; gen nov . sp<,<.". no". Paralypc (MCNA 88-1 1) 

Oerí vatio nomín is : De n vation of Ihe specific epithcl: a her Dr. LUIs S SUBtAS, acaro log isl 
from the Complutense University, Madrid, Spain. 

Disctl ssiOIl 

Alawsia subiasi spec. nov. 15pl <leed wiLhmlhe phylogeneLIc 5ystem Of C¡'¡VÁLA ( 1Y83). v.hcre 
the Empidoidea comprü¡e four di srin ct families: Empididae, Hybotidac , Ale les!id..ae, and M ,­
erophoridae. The famlly Hybolldae , ::l elearly defined monophyle tic group , consisls of (he 
subfacni hes Oeydro miinae , Hybotinae and Tachydromiinae. Hybollds incJude abollt 1300 re­
eenl species. The preswned phy logeo)' 01' lhe family is given in fIgure 4. It is lb oug.lu lh ::lt Ihe 
Ocydromiinae lOelude Ihe mosl pnmilíve groups o flhe family, whi lsl Ihe Hybo tinae andTaeh­
ydromiioae. which form a na tural subgroup w it..h in lhc famtly, have more apomorphic cbarac­
lers. (A se l of apomorph ie e hJracters is present in lhe Taehydromiioae). Tite subfamily Ocy­
dromnnae, lO wrueh Alavesio belongs, ineludes 17 receol gene ra which are c1asslfied inlo 
lhree fauly "-''ell -dcfined ITibcs (Ocydromiini ,Trie hin.ini , OerlalemÍ), ba.sed moslly 00 Ihe slruc­
rure of anterulJe, wing ve MllOOaod ma le genilalia. As 10 the pbylogeny of this subfa mily, Ihe 
trihe TnehlOin i is clearly Ihe mos! primitive as il has a full sct of plesiomorphi c charaelers. 
The oLher laxa of [be subfamily, tnbes Oedaleini Jnd Ocydromiini, arpear LO havc evolved 
along two p::lrallellines (CHV,"-lA 19SI). Alovcsia is now Ihe oldest k.nowD IO cmber of Ihe 
subfami ly and contains a combin::lhOn of apomorpruc and pleslomorph ic charae lers. 

6> 
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Fi l:: . J Alu \'ulusuh,tU l grn nO"' , spcc nov P~r~lype (MeNA 88J8). 

The presume<! orlgins o f ¡he ¡hree: suh familie s of Hyboridae were sllggested 10 be Upper 
C r<:::laeeuu!' (CHVALA 19:;: 3). Then the fossi l P$i'udoacartcrus (WUERS 1989b) lowered the 
age of Ihe Hyboli nae lO Ihe Cenulnania n (mid<.lle Crelaeeous, 94-1 00 Myr~ (lI d), and nOw 
Alavesia eX lends Ihe age of Ihe OcydromilOac eve n funher, to Ihe Albian-Aplian (around 
113 Ma). The on g lO o f Ihe three suhfam.lles are Ihus now believed 10 be Lowcr C'retaceous. 
The age o f Ihe on gin of Ihe !Tlhes is sllll under deba le. 

AloVCSto's syslema licposiliouis nol eulcrelyobvious. Firsllheide nti fyi ngehar.1clers are nol 
always eonsislenl wilh the g rounplan characters distinguishing Ihe OcydrolOiinJ.c. h 100St be 
mentioned here, however, Iba l lhe members o f (he sobfJ.ml ly are mueh more he lcrogeneous 
lhan Ihe more speemllsed and rather bomogeneous Hybolinae (CHVAL.,\ 1981). Secondly, ID Ihe 
lisl ofChar.1.Clers sh:ued with and di fferi ng frOIn the three tribesOcydromjjni. Trichini ul. Oeda le i­
ni. Alavesia has a combina lion of chJrndeTistics dislinguishing these groups II.s importanl lO 
lake 3 close loo k. al how Afavcsia compares Ih.e Ocydromllnae, Tnc}lIni /cs (the family 's como 
Ulon anceslor) , and sorne ChaíJelerS distmguishing ¡he indiVidual tTlbes. 

'fhe family Hybolidae may be eharacten sed by Ihe following groundplan charac lers that are 
apolllo rphic (all o f Ihese are charaClenst ie of the Ocydromlinae and presen t in A[avesia and 
Tl"ic}¡iniles). 

l . e runs lOJOSI be lo\\' apex o f wing, endmg J.t dislal eod of M l . 

2. Se does Dul reac h lhe wing margi o. It is iocomple le, and ends freely io Wtng me mbrane. 
3. R~.i is nOI fo rkcd . 
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Other charaCleriSlle s A!avesía shares wi! h lhose lypicaJ o fthe subfam!ly are ¡hal ce ll Clip is 
shorter Ihan cel! bm. Also lhe o Uler angle is s lightly o btuse (a derived fcature) and [he 
branches ofM are di s tinc! and nOI evaneseent. 

Tbe following eharacteriSlics of A/(lvesia are al vanance w1th hybolid groups : 

l . 	 The anal ceH of A/a vesia is l:lrgcr tJ1an chal seen In (he gmundplan o f lhe Oeydromiinae . 
The sma ller, more reduced ana l ee l! o f the Oeydromiinae is, howcve r, a charaeter seen 
less comm only: in Trichiniles and [he othct snbfa milies (and in the Hybo lidae in gener­
al) the an al ceH ls I::rrger. 
In the Alavesia spec lmen M I is abseol (only Iwo v~i ns cmilting from cel! dIO). Ah hough 
nOl a featu re charac leri s tie 01" (he OcydromJinae groundplan, which has three emirting 
vems, this apomorphie s l.ate IS seen in [he sale tnbe Ocydrum iinj (but nOI in Ihe other 
two tri bes) as wel! as in Ihe other two subfamilics, Hybo ttnae and Tachydromifm.e. 
Tnchmlfes aiso has t.hree ve ins e mittm g from lhe discal ce lJ. 

3. 	 Alaves ia has a vely sma ll dm cdl. The absence of eell dm is apumorphic (Tachydromi­
in<le), ils presenr.:e is plesiornorphic . It is laege m mos l extant membe rs o C Lhe Oeydromi­
¡nae and in Tnchilli fes. 

4 . 	 R ¡ and R h; curve anterio rly sooner, the re forc ve in s are shOlt er 3S in Tricniniles but nol 
in extanl Ocydromi in<le. 

5. 	 Femora are s lighrty thickened and legs ongmale clo se lúgether This is nOl so 10 the 
Ocydromiinae nor Trichiniles. but Ihis feature did arise mdepende ntly a few limes, also 
in othe r groups (eg. subfamily Hybofmae). 

The anle nna l morp hology uf Ala ¡'esia poses a 
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pro blem !x:¡,:ause the an[enll3C a re Similar to 
those o f Ihe tribe Oedalemi , whll.; 1l posses a 
sho rt antenna l style (a pkslOmorphic fealUfe 
seen a1:so in Tr¡chmiles). The members o f the 
above tribe. bowever, have lhrce veins e lJlil ~ 

[ing frorn lhe di sca l ccll (a feature dlO"enng 
w ith A!avcsia). Alo~'esia shares lne lalter char­
aetenstlc witb the lrib!! Ocydro miini as men­
[Ioned above , bur Ihis mbe possesses an an­
lenna l style whi ch is lengthened into a fili ­
form a ri:ila. $0 A lavcsia eannOI be pla¡; ed ioto 
e ilhe r rribe wit h these conlradiclory e lemcnl s. 

Ir rhus appcaJ"S thal Alavesia is no[ a direc t 
am:.es(or to any one lribe, bm bc10ngs 10 Ihe 
Oeydromiin...'\e or pe rh aps represenls ils own 

Fig.4 Phylúgeny oC Hyll\)lId3e 

Saoloo,~n 

87 
COI!I ~ C '.a..o 

8S 
Turoni"" 

9 1 
Ceoomao;ü 

98 
Alloi..., 

1 13 .~ 
Apliar¡ 

11 9 

l : t.l .. 
HJultnv¡~n TnchlDlI C""S 

[31 .. 
B="·~ I ~ 
V:tl~~; ._ ...... ....... ...~.~OTIOAE 
.Cl erriui.o 

L(J',V"e"r 

IT1 EeO"lmoc~dromi3 rzl A(c h¡pl.rypa ll>u~ 
L:.J Cnlopl .ryp:tlpu ~ 

64 

Sludia dipléfOlo gica 6 (19991 HeU l ' 5_9-66 

group. We propose il cxi s ted before the !ribes separated from onc anoth er. The differentia­
(ion io lO defined lribes would havc occurred al so rne buc r stage in the history of tbe Oey­
dromiinac. Altc rnatively, o nc could ereet anorner tribc, lhe I.hrcc exis(i ng tri bes could be 
rearranged to aceom modatc rhe twO importanl chaTac ters, whi",h are lhe shortened antennal 
styk (presenlly tn!x: Ckda leini ) al1d (he reduction or enLire !oss of ve in MI (presently tnbe 
Ocydromiim) . 

CoucJllsions 

The three sub fam ilies (Ocydrom iinae, Hybotlnae , TDCnydromiioae) of Lhe Hybolidae had 
a lready differenriated by lh e early Crelaeeous (perhaps as ea rly as tbe Barremian. 119-124 
M<I). However Alaves/G, lhe ocw hybotid frotIl the Lower Cretaeeous and lhe eafhesl known 
Ocydro mid does not appear to be a dueet ance stor 10 any o ne o f lh e thrce tribes (Ocydromii ­
ni , Trichiniioi, Oedaleini) as I1 possesses a eombination of their characterislics. nüs IlIdl ~ 
cales (hal the se three Iribes had not become dllferenlialed by In e Lower Crctaceous. bUI 
appeat to ha"e eme rged later in the evolulio n o f the sub faulIly 
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