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1'11~ ;IIILC~OLIS, slender-lcggctl, cricket-like insects ol the genus 
I-lclcronicrll~~.~ Ul.t~nner are coniinetl to central ancl southern Chile and 
P a t i ~ g ~ n i ; ~ .  They are noct~~rnal ly  active, llicliilg by day in  the debris ol 
the forest Iloor ;~n ( l  in L ; I I ~ I S  crevices; some live in caves. T h e  genus is a 
~rlelnber of the ci~,cu~rl-c\~lt;~rc.tic subfamily hI;rcrol~;~thinae oC the la~nily 
l<hal~hiclol)l~oritlae-;~ l';~lnily o l  worlclwitle tlistribution, all the species 
o l  wl1icl1 i~ r c  ; lptero~~s ;mtl many ol them troglol~hilous. Rhaphido- 
pl~oritls s1i;ri.e rn;tny 1)resuinabIy prin~itive characterislics with members 
ol' tllc lit~~lilies S~eriol,el~rlatidae, (;~.yllacridiclite, and  Schizodactylidae, 
ant1 with thern lorm a natural assemblage which has been variously 
placed in recent classiGcations. I lollow Richarcls (1954) and Hubbell 

(2'71, lill.) in grouping these lour families in the superfamily Gryllaci-i- 
tloitlea, ;rssigncd to a position near the base ol the phylctic lines leading 
to tllc Tettigoniit1;~e and Gryllidae. Since no consensus has yet been 
reached on the cxact relationship of the gryllacridoicl families to each 
otller and to the tettigoniitls ant1 g~.yllitls, c;rryoIogical evidence bearing 
on tl~ese questions may prove h e l p l ~ ~ l  in ans-cvering them. 

0 1  about one thousantl species oT gryllncridoitls known, only twenty 
(inclr~ding the lour here treatcd) have been stutlied caryologically. 

T'hese twenty inclutlc rel~rcscnt;~tives of all lour Camilies. Even this 
small amoun1 of inlorrn;rtio~r is e11oug11 lo suggesl the occurre~ice o l  
consiclcrable diversity in clll-omosonle nurr~bers between the lamilies 
ancl within each lwnily. The  c111.omosornal sex-detcnriination mechan- 
isms, 011 the other band, are all basically ol the dXO-P XX type lound 
in the majority ol' the Orthoptei.a, ant1 the two tlescl-ibetl exceptions, 

'lngcnicro Ag~.ono~no, LaboraLorio dc Riologia de Tnseclos, Facullat1 de Agl.onornia, 
Ilniversidad cle la Rcpublica, Montevideo, tTruguay. 



Scliizo~Eac.ly 1'11s tt~o?rslro.,rls (1)rury) and  1)olic~lropotln Iillclcrii (I>ufour), 
have s ~ ~ r e l y  acquired the Y-chronlosome ill re1;ttively retent tirrles. 

A C : I ~ N O W I . ~ < ~ ~ G M E N - ~ S . - ~  W;IS itivitetl 11y 1h.. Theodore 13. Hubbell, of 
the University of Michig;rn Mtlsctnn of Zoology, to accompany him 
during Febru:try and R/l;rrch, 19(i:?, on ;I stucly trip, through central 
ancl sotrtlicrll (:bile, wllic.11 was part 01' his moi-e extended expedition 
to collect So~tth A~neric.;~n gryllacridoids. Although my pri~nary objec- 
tive was to obtain ;rcritlicl testes lor ca~.yological stucl y, I took advantage 
of the opportunity to obtain testes oi a series oS grylli~critloicls, some 
belorlging to 1rntlesa.ibeti species ant1 genera. In tllis pallei- I begin my 
report on the rki;~teriiils thus obtained. I ;rni very grateful to Dr. Hubbell 
lor thc ol>porttrnity to participate in the ficltl work, for it1entific;rtion 
ol the sl)ccirnens, antl for his Ilelp in j~i-el>;~i.ing this paper lor publica- 
tion. I wish ;~lso to express rny al~lx~eciation ol the valuable ;rssistance o l  
the Chilean nattrralist ant1 entomologist, Sr. I.uis Pefia G u ~ m a n ,  who 
w;ls our cornlx~nion aricl guitle, ant1 ~ ~ l l o s e  t~nsurl);rssed kilou~letlge ol 
~ h c  geograplly :ulcl enviroilinents ol his native lancl contributecl so 
grc;rtly to the st~ccess ol our work. 

MATEIIII\I.S A N I )  R/I~:T~IOI)S.-~'CS~~S ]lrcl>;uetl lor c.l1rolrtosorl1c studies 
were obtainctl I'i.om sl,ec.i~ric~ls 01' thc species 11el-c reportetl upon, lrorri 
the lollowing 1oc;rlities in Chile: 

N~tcr0~~7~c11~ir.s spin11 Krtl~liler, 5 6 6 ,  I'rov. Arat~co, 4 k111 N ol Rio 
(.iuiclico, 12 l;ei)ru;try; 4 3 6 ,  I'rov. Llarrcluihue, Etlsenatli~, 17 March. 

Hctcrot1~01lrr.s pcc.li?lipcs K;n.ny, 13 ,  Prov. Osol-no, I'uc;ltrillue, 22 
March; 13 ,  Prov. Mallcco, Termas tle l i io Blanco, G R/larcll. 

Hctcroninl11c.c .spi7rijcr (13l;tncliartl), 7 8 8 ,  Prov. Malleco, Cerro Pichi- 
11ahue1 in Sierra de N;rlluelbut;r, elev. c. 1200n1, 10 Fcbrui~i-y; 3 3 8, Prov. 
Osoi-no, I'r~c;~trihue, 22 Marell. 

Nclrro?t7nllzrs grcrci1i;bc.s Antler, 2 8 3,  I'rov. Osorno, Pucatrihue, 22 
March; 1 6, Prov. I , l ;~nquill~~e, Enscnada, 18 Nlarch. 

The  testes were [ixetl in ;I mixture o l  100 per cent alcohol ancl acetic 
acid (3: 1). The  ~nicvoscol)ic slides were inacle by squashing, alter stain- 
ing by tllc I'culgelr rrlethotl. 

I)ESCRII>TION o r :  TIIE ( : I I I<OM~SOMI~S. -A~~ of the lour species studied 
have a tlil,loicl c.hronloso~~ic set oS 45 in the male, ;rnd a sex-de~errnina- 
Lion incchanisrn oS type 3 x 0 - ?  XX. In all lour species the X-chromo- 
sorne, ~ h c  1;n-gest pair ol' autosorries, a11t1 one pair of medium-sized 
irutoso~nes ;ITC metacentric or sul)metacentric. The  reinaining chromo- 
somes are acroceutric. 

In  the first prophases, Sron~ tlle leptotenc to the beginning of the 
pachytene stage, the polarization of the elcnlcnts occurs as shown in 



No. 640 Criryology of Heterorncillzl.~ 3 

Plate I, Fig. 3. Throughout tllese stages the acrocentric chromosomes 
have tllcir proximal entls positively heteropycnotic, a characteristic 
which is nlost accent~~;~tetl  in H. gmcilipes (Plate 1, Fig. 4). 

From the entl of the pachytene stage onward it is possible to count 22 
bivalents and the univalent scs cllrornosome. The  latter is positively 
heteropycnotic in the entire lirst prol~liase, and its arms appear to be 
unitetl ;dong their ~vhole length, as s11owll in Plate I, Figs. 5 and 6. The  
sex cllromosome is of npprosima~ely the same length as the longest of 
tlic ;~~~tosornes (Plate I, Figs. 1 ;und 2), and in H. grcicilipes is longer than 
in tllc o~l ler  three sl~ecies (cl. Plate IV, Figs. 23, 24, 25 and 26). 

Tllc longest pair ol autosolnes is metacentric or submetacentric, and 
in tllc li1.s~ prol111ase sllows cstensi\~e heteropycnotic zones, making it  
easily recogniz;iblc at this stage (Plate IV, Figs. 11, 12, 13, and 14) . Its 
structu~.e is basically similar ill H .  spilrn, N. spillifel; and H .  pectinipes, 
with a lcss heavily stained met1i;ni zone and a subterminal constriction 
at e;tch cntl. Tlie segment between the center and the lower encl in 
Figs. 11, 12 and 13 oC Plate IV is more intensively heteropycnotic than 
the segment that extends Irom the center to tlle upper constriction. In  
I-I. grncilipcs the structure ol this bivalent seenls a little different (Plate 
IV, Fig. 14). All four species have a rnetacen~ric chroinosome of medium 
length (Plate IV, Figs. 19, 20, 21 ant1 22). 

There is one cliiasma per biv;~lent, and the chiasmata generally have 
an interstitial location. In tlle met;~centric cl~romosomes two chiasmata 
are generally observed, one in eacll arm. 

Although i t  was not possible to tleterinine with certainty the position 
ol the centroinere in all the met:~centric autosomes of the lour species, 
i t  is evident that in solne inst:u~ces the lengths o l  the arms are very 
unequal. The  bi\/:~lent shown in Plate IV, Fig. 17 has, lor example, one 
chiasma in tlle long arm, ;untl tll;~t shown in Fig. 21 has one chiasma 
in the short ;irm. In both cases the chro~nosornes are eviclently sub- 
melacentric. 

D~scr~ss~o~. - r \ s  \\CIS suggestecl above, the "Gryllacricloidea" is a very 
diverse assemblage. O l  the C O L I ~  families comprised in it, according to 
the classification here lollowetl, one, the Scliizodactylidae, is confined 
to the Old \~\Torltl. Tlle otller three are worldwide in distribution and 
have South Americ:ul representatives. Caryological studies of this 
group have been few in n~unber .  Our knowledge of cl~romosome num- 
bers ant1 chrornosonlal sex-tletermin:~tiori mechanisms in gryllacridoids 
is summarized in Table I .  

According to the data in Table 1, cllromosome number varies widely 
lrom family to Canlily and even within lamilies. At the generic level 



1 ,4 l o j o  1\10.\(1 Occ. Pnpers 

H r l ( ~ r o t i r t r l l r ~ \ ,  w ~ t l l  211 = 4.5, welns to 11,1\le stability. In L ) o l ~ t l ~ o p o c l a ,  

the only otllel genus 111 w l l~ t  11 111oi e t1~1n .I s ~ n g l e  species is known to 
Il<~\,e l)een atutl~etl, l ~ ~ ~ c t e t t i  (1958) lountl t h n ~  one ol  the five species h e  
ex ' t~n~net l ,  I ) .  J ( / I Z I I U ( ~ Z Z I I ,  llas 2n = 35, the other foul 2n = 31. H e  

SI .X-~) ICI  I : I ~ I \ I I I \ A  I ION ME(:IIAI\ICAIS .\NI)  (:HKOI\IOSOAIL. XURIHTKS I N  C,IIYI.I.ACRIDOIU~~:I\ 
-- ~- 

- - - - - - - - -- - 
.. . -- - - - 

- 

Sex-detcs~u. 2-n Clrromo- Author and 
iV1echanis111 some Nulrrl)cr Date 

-~ ~ - ~ ~ ~ - -- -- I (0 -. I (8: I 
111-1:\I'HlDOI'HO1111~AE 

h lac ropa t l~ i~~ ;~c  
Helc~o~rrnllu.\ sliflcr Ilru~rner S O  45 hicsn (this paper) 
11. p( ; / i r~ i l ) ( , s  K:II.II~ S 0 1 5 ,, ,, ,, 
H .  .sl)irlifer. (B1;11rclrard) S O  11 5 ,, ,, ,, 
H .  grcrr.ili$e.s Atltler S O  45 ,, ,. 2 ,  

1<11;1p1~iclopl1ori1rac 
1)olichopotlirri 

Dolichopotla gerrictrlntn (Costa) S O  31 1l;tcc-etti, 1958 
I ) .  ltrrlrlirre Mcnoni S O  3 1 
1). Orlecrllii Cap12 XO 5 1 
D. 1igu~lic.n Raccclli k (<::I~I.;I XO 31 
I). .sc~lricrr!crzzii C; I~L;L  S O  35 
U .  l ir~cle~ i i  (Uul'our) S Y 28 Saltct, 1959 

C:c~rtlrol>l~ili~ri 
Cec~l l~op lr i /~ i s  ??znc'ul(rl ri., (Harris) ' S O  37-39 'I'hornpson, 191 1 
Ce~rll~ofilrilrts s],.:' SO 37 Stevens, 1912 

FI'ro,glopl~ili~ri 
7 ' ~ o g l o p l ~ i l 1 ~ ~  c(r~~icolez (Kollar) S O  21 Baccctti, 1961 

Rl~aplii t loyliori~~i 
Tncllycilres (~ , s j~ i ra i~ro~~rs  ildelt~ng' S O  57 Scliellen~berg, 1913; 

Mohr Fi Ekcr, 1934 
Uioafr-nrtrrtro~cr j(rf)ot!ic.c~ 13latcliley S O  57 hIakino, 1931; 

<)mura, 1950 
(~l<YI~l.ACRIU11).4l~ 

i\'i/)/)cr?lci~l~-oger- tc.\lncc~~rs 
(Matsun~ura & Slli~.i~ki) " SO 17 Ol~r~lachi,  1955 

C r )lllnci-is ~ig?zif('r.(r (S to1 I) S O  11 l-IeIxr.er, I937 
SCHI%OL~AC.'I'YLIl)i\l~ 

Sclrizorlnclylris rr~orrslrosrrs (Ilrur)) SY 1.1 XIcCltlng & 
Asnna, 1933 

S ~ I ' E N O I ' I ~ I ~ ~ l ! \ ' I ' I 1 ) ~ l l ~ ,  
Slcnopc!l~~~aLil~;~c 

Slrrro~~c1rrrnl11.c sl111. S O  47 Stevens, 1909 
1le11ic i11;1e 

l.rrlo.\(r I~r(r.\i/i<,rr,\i.\ l%rt11111ei S O  15 Pira, 1947 
- -. - - - -- --- 
'IZcc-01-tlctl I)y 1'lio111[)so11 (191 I )  untler the s y ~ l o ~ ~ y l r i o ~ ~ s  11;ulrc (:. I~rl~l~ricolrr Scudtler 

('1'. H. Hubl,ell, in  litt .) 
:'Very prolx~bly (:. ~i~~rcrr l t r l~r .~  (1-1arl.is) c17. H. 13~1l>I)ell, irr /;it .) 
'Kecortlctl I)y Stl~clleml)erg (1913) u~ldcs  tlre name Ilic.str~cr~~rr~rc~,rcr rrrrrrr~rorcr/n [ ~ ~ o t  
of1 tlc H ~ ; I I I  (T. H.  Hul~l)ell. i r ~  /ill .) 

Wccortlctl by Ollrn;~chi (1113.5) ~urtlcr. the Ilalllc IOc~rrrrrs lc~~1ocrtr.i klatsumr~la ;untl 
Sl~ir.;tki (T. H. I-IIIIJIIcII, irz l i l t , )  
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observed. morphologit a1 dllferences corresponding with the cliffel ences 
in chronlosornc numbels thnt ennbled him to divide the genus into two 
easily cli\tingllishable subgener'r. Snltet (1059) subsequently found D. 
li~zderii lo have 2n = 28 ant1 a .;ex tleterrnrnation rnecllanism of type 
XY. 

The foul spccies ol fI(~tc~ort~c~I/rtc.  studretl '~gleed not only rn chlomo- 
some number hut ,115o in having the XO type ol sex-determination 
mechanism 'lntl a n  X-chioinosome ant1 two autosome pnilq w ~ i h  their 
centrorneres rn mecll,~n ol submedinn position. I.urthcrmo~e, the loiig- 
cst of tlic inetacentrlc bivalcnts 1s heteropytnotic in the f i~s t  propllacc 
in all four species, altliougll the tletarls oL cl~strlbution ol l-lete~ ot hl oma- 
tin suggest that H. groczl~pc~ 1s more hlghly tlilfc~ent~'~tecl than the 
others. 'Z'his suggestion is str engthcned wllen we corlslcler othel details, 
sucll a5 the gre'lt s i x  o l  thc X-cluomosorne nntl tElc Inole plonounted 
Ileteropycnosls In the ploximal ends oJ thc d c l  ocerltl ~c autosomes in H. 
g m c t l ~ p r ~ .  I t  woulcl be ln tercsting to dcteimlne whethe1 there are moi- 
phologlc,~l or other lealures In thrs specics that would suppolt the con- 
clr~siorl th ,~ t  i t  is evol r~ t~on ,~r~ly  mole ddv~incecl than the other three." 

S u ~ ~ ~ i i ~ t ~ . - l n  the lour 5pec1es ol gryllac~ rdoids ol the genus Hetero- 
r n a l l ~ ~ ~  which wele st~rd~ctl ,  the tllromosome number in the male is 
211 = 15, tllc sex-detei rnln,rtlon rncchanlsm i, ol the type 8 XO- P XX, . - 
the X-chromosome and two 11;rirs of antosomcs arc metacentric or- sub- 
metaccntric, a n d  the 1-cnlaining chromosorncs are acroccntric. 7'hc long- 
est pair oS rnetacer~tric arltosomcs is positively hetei-opycnotic: during 
the lirst prophase. Helcro~nallrrs grac.ilipe.s cliKers from the other three 
species in cletails ol distribution ant1 intensicy oC lieterochromatin and 
in size oC X-chromosome in a way suggesting that this spccies is evolu- 
tionarily more ad\ranceel th:~n the other three. 

"'I'. I*. J31tbl)cll i n lo r r~~s  me (ill lift.) tliat Helcro?~~nllr~s g.rctci1i~1r.s differs from the 
otlier spcrics ill its paler color;~tion, Inore sle~ltlcr a n d  less heavily xrrnetl legs, 
str;ri~htcr a r~d  more cvcnly tapering ovipositor, and otlrer le;lturcs, I ~ u t  that more 
tlcl;c~lctl morphological s~c~t ly  01' Lhc specics o f  this genlls \\,ill bc rcclniretl Tor 
cvaluatiol~ o f  tlreir relationships. 

13ncc:e.r.1.1, 13. 
11158 Notrtlac orthopLcrolo~icac. IS.  Osse rva~ io~~ i  cal-iologiclrc sr~lle I)olic.lrol~otln 

italia~le. Rcdia, 13:315-27, 6 figs. 
19lil C;triologia di popolazioni ~,arleuogeneticllc c I)ist-sscc;~fc tli ' l ' ~ - n g l o f ~ / i i l ~ i . s  

cnuicoln I<oll. (Ins. Ortlropt.) . Verh. XI  lnt .  I<ollgr. Errt., Wiel~,  1960, 
1 [I96 l]:418-22, 3 figs. 

~ ~ l ~ , l ~ l ~ l < ~ l < ,  c;. V O N  

1937 X-Cl~romosorncn nntl Spermiengriihc. IJi~tersucliungen an cinhei~~lischen 
und tropischcn Orthopteren. Zeit. int. Abst;irnrn.-u.-Vcrerblehrc, 73:479- 
82, 3 figs. 



RI(:(:~.uhc, C. I<., Asn J. J. A s a ~ a  
1933 T h e  chromosomes of Scliizotli~r iyl~ir  ~ ~ ~ o u ~ l r - o , \ ~ c .  Jour. hSolph., 55:185-91, 

1 111. 
X'lnalxo. S. 

1931 T h e  chromosomes of Diestrnii~ii~e~lcr jo)o~iicn ICarn)., an orthopleran. 
l>obutsugaku Zasshi (Zool. Mag.), 43 (517) :G35-46, 5 figs., 1 131. 

M ~ I I I < .  0. L.. :I\D REIDAI~  E I ~ E R  
193-1 Tlie grasshopper Tacli3~ci1zes asy11c~ii1orus. a new 1;lboratory a~liillal lor 

c) tological purposes. Cytologia (Tokyo),  5:38-1-390, 3 ligs. 
o t t \ r  \<.LLI, F. 

1935 Tlie rel;ttion bet\vcell chro~nosomes and  classificatio~l in the Gryllidae. 
Dol)x~tsugakn Zasslli (Zool. hfag.) , 47:593-605. 

ORIIIII.\,  T. 
1950 On llic mult i l~olar  apindle fo~und ill Collicle cells of the testis of Diesli-cr~il- 

1i1ri7c~ jolo~iica ICnrny. Dol)utsugaku Zasshi (7,001. hfag.), 59:112-15, 
19 figs. 

PILA,  S. IIE Tor.rno 
19-17 Breve noticia sobrc B esl)cl.lliatogcliese de  I,I//oA(L Or(r~ili(,~i~is Bru111iel. 

('l'cttigo~lioitlea-Stcnopel~l~atidae). An. Esc. S l ~ p .  Agi-ic. "Luiz dc 
( , l r~e i ro~,"  4:20-1-09, 11 figs. 

~ ~ l ~ ~ l l A l < ~ ) ~ ,  .+~ ( I I ,~ I  hS. 
105.2 T11c s)stc~i~;rtits and  ecolog) of the genus ~ ~ I u c t ~ o / ~ c i t l ~ ~ r s  (Ortlioptera, 

lZ11ap11idoplioridae) . Trans.  K. Soc. Nc\\, %e;lland, 82 (3) :739-62, 1 figs., 
3 pls. 

S.\l.l 1: r, 1'. 
1959 I,;I formrlle chromosomique de  Doliclzoj~orln lii~devi D11f. (01th .  Rll ;~phi-  

tlophoriclae) . C .  R. .icad. Sci., Paris, 248:851-53, 5 figs. 
~ ( , l l ~ ~ l , ~ ~ l 1 3 1 ~ 1 < ~ ,  .A. 

1913 Das accessol.isclle Chromosomcn in  den Samcnrellell der  Lo~usti t le  
Dir~trcr1i7iiic~i7n i~iirriirortricr I)e Haan.  Arch. Zellfo~~sch., 11 :489-511. 

Slkvl,hs, N. M. 
1909 l~lrr lher slutlies (111 tlle chrolnoholnes of the (:oleoptela. Jorll-. Esp .  Zool., 

6: IOl-13, 4 pls. 
1912 Superl~ulnerary clli-o~nosonres ;111d synapsis in Ceri/Iiol~irilu.\ (sp.?) . Eiol. 

Bull.. 22:219-30. Xi lies. 

wi th  special rcierence to tllc accessory c11romoso;iie. Repl.  hficliigan Acad. 
Sci., 13:97-101, 21 figs. 

Flc. 1. H. ~ J i i l ~ i f ~ i . ,  fi1.b~ ~lletaphase ( i n ,= l~~ - s l  n~c t ;~cc~ i t r i t  pail-: t~~,=secolitl nletii- 
cetltric pair; X=S-chromoso~i~e) . 

FI(:. 2. H. ,bectilii)es, first metaphase. 
FIC. 3. H. gmcilipes, zxgotene stage T\-it11 p0I;isi7ecI clemeats. 
FIG.  4. H. gmcilipes, pachyteue stage. 
I .  5.  H. g?-f~cili$~c,s, X-c l i r o~ i~oso~ i~e  in pacliyteiie slage. 
I I G .  6, I$. ,spi~~i/er ,  i(1ci11. 
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So. 6.10 C,'(rr~olo,q-v 01 I I r ~ t c ~ r o r ~ ~ c r / l i r . v  !I 







11( . .  I I .  FI. [ I ( ? ( . / ~ I I ; / ) ( , . \ ,  lil-st ~ ~ ~ e I ; i c c ~ ~ t r i c  pitir i t 1  (>;I< 11) ~ C I I C  sl;ige. 

I;I(;. 12. ?I. .$ / ) ;II(I ,  ~ ( / ( , I I I .  

1;l(.. 13, F/ .  . ~ ~ ) i l l i ~ ( ~ l ~ ,  i f / ( ~ l l l .  

I;I(; .  I I. I - / .  g ~ . ( / c i / i / ~ o . \ ,  . ~ ( ! ( J I I I .  

I;I(;. 15, Fl. , /~!(~/;11;[)( , .5 ,  lirst I I I C ~ ; I C : C I I I I ~ ~ (  p;~ix it1 lirsl I I ~ c I ~ I ] ~ I ~ : I S ~ .  

I<I ( ; .  I (i. f l .  , S ~ ) / ~ I ( I ,  ~ ( / ( J I I I .  

I;I(;, 17. Fl. . s / ~ ; I I ~ / c ~ ,  i ( l ( ~ 1 1 1 .  

17 lG.  IS.  1-1. gr(lr;/;l)(,,~, ;(/(,ill. 

I .  I 1-1. / ) c ~ c . l i ~ ~ i ] ~ ( , , s ,  sccotitl 111c1ac.clrtl-ic. pail- i t 1  lirsl melal~hase. 

K t ( ; .  20. I < .  , \ / ) i l l ( l ,  ; ( ! ( , I l l .  

I:I(., 21 . FI.  . ~ I ; I ~ ; ] ( , I - ,  ~ ( / ( , I I I .  

1:1(;. 22. H. g ~ . o c . i l i j ) c , s ,  i t 1 o 1 1 .  

1 1 ,  2 I<. / ~ c , c . / i ~ r i i ~ c $ ,  S -c l~rot l~ trsot~~c  i t \  firs1 mclapl~ase.  

1 1 ~ ; .  2 I .  11 .  ,s/)ilrcl, i ( / / , l l l .  

PI(;. 25. 11. . s $ i i ~ ; { ( : ~ . ,  ~ ( I C I I I .  

1:lc. 26. W. g r c l c i l i i ~ c , ~ ,  i t ( (  I ! ! .  
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