
Y 
The chromosome conditions in the (I 

spermatogenesis of the caddis-fly Goera, 

Integripalpin, Limnephiloidea: Goer& 
from the God dal Fuorn in the Swiss 

National Park, with considerations on tt 
phylogenetic position of the family 

Von 

B. KIAUTA 

Institute of Genetics, University of Utrecht, The  Netherlands 

L'auteur a itudii les aspects cytologiques de la spermatogknbse chez le Trichoptkre Goi 
pilosa (FABR.), trouvi pour la premiiere fois daus le Parc National Suisse. Contrairement ii 
situation en d'autres rigions de la Suisse (RE, 1889) l'espkce parait ne produire qu'une sa 
gkniration par annie dans le Parc. 

Chez les males, les jeunes nymphes sont le seul stade ou l'on trouve une activiti mitotiq 
Goera pilosa est la seule espbce de l'ordre entier B possider un nombre haplolde de n = 22. Mc 
phologiquement, le caryotype du matkriel suisse se distingue nettement de celui dicrit p 
PCHAKAD~E (1930) chez une population russe. C'est la premiere fois qu'une variabiliti chrom 
somique au niveau de populations giographiques est signaMe. 

A la lumibre des tendences ivolutionnaires caryotypiques des Trichoptgres, le caracti 
qrimairen (sensu KIAUTA, 19678, 1968) du compliment chromosomique de Goera pilosa 6 
supposer que la farnille des Goeridae est phyloginitiquement plus primitive que ne l'avait CC 

sidirie ROSS (1967). 
L'auteur a dimontri que le nombre n = 30 ne peut Btre considiri comme nombre typi 

de l'ordre, parce que ce nombre ne caractCise qu'une seule famille spicialisie. Par consiquent, eq 
contrairement aux opinions courantes (SUOMALAINEN, 1969), la ressemblance entre Trichoptb 
et Lipidoptixes, en c; qui concerne la variation du nombre haplotde, est purement accideutelle 61 
n'a aucune signification phyloginitique. I I 
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.figure 1. 
a1 case of Goera pilosa (FABR.) from the God dal Fuorn in 
h i s s  National Park (September 8th, 1969). Plesiotypc. 
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During the k s t  two weeks of September, 1969 there were present simultaneously 
larvae, pupae of different ages and imagines. Preparations were made of all of these 
the young pupa appeared the only mitotically active stage of the male (textfig. 1). In 
Goera pilosa resembles the limnephilidan Glyphotaelius pellucidus (RETz.) (HULUTA 
HORST, 1969). 

In all, 41 preparations were made. These yielded 518 microphotographs. 

Chur (Switzerland). 

Methods 
The insects were dissected a few hours after capture. For fixing and staining thela 

orcein squash method was used (cf. KUUTA, 1967a). The sealed, semipermanent pr 
were photographed a few days to  two weeks after ha t ion .  

negative 4 0 0 ~ ) .  Figures 5,7 and 9 are made without and the others with phase eo 

The measurements for the statistical treatment were carried out on 2250 X pho 
the accuracy of 0.5 mm (1 mm = 0.44 p). They values were rounded to one decimal, 
to two. 

Morphology of the Primary Spermatocyte Karyotype 
The  haploid chromosome number, n = 22, is t h e  same as reported e 

JLADZE (1930) for t h e  population of t h e  surroundings of Leningrad. So far  
t h e  order. 

General morphological features of t h e  karyotype a re  given in textfig. 2. 
was calculated from polar views of primary spermatocyte metaphase of 34 
bivalents a re  gradually increasing in magnitude, there  are  neither extra  large 
small elements and no size classes can be  distinguished i n  t h e  Swiss material. 

- 
Ic1iogranl of lhc primary spermatocyte liaryotype of Goeru pilostr (FABR.) from the God da1 Fuorn 
calculated from 34 figures. 
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Textfigure 2. 
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. In table I the mean percentage values are given for the 22 elements. 
: male (textfig. 1). In intervals account for 95 per cent of cases. 
'us (RETz.) (KIAUTA 

Table I 
ry and of the National 

(in % of TCL) of the metaphase elements in the polar view of the primary spermatocytes 

as reported earlier by 
lingrad. So far it is uni 

Behaviour of the Spermatocyte Chromosomes 

F * I ~ H . )  from i h   GO^ did h o r n ,  the others (Pl. I, fig. 4). In  all figures of late anaphase I and telophase I one element 
agging (Pl. I, figs. 5-6). It is not likely that i t  represents the sex element. 

I 





on index is usually maintained by an increase in  chiasma frequency (cf. KIAUTA, 1969). 

179 

The dumbbell shaped elements are characteristic of polar views of the secondary 
rnetaphase (Pl. I ,  fig. 7). They divide simultaneously a t  anaphase I1 (PI. I ,  fig. 8 )  and 

ved a t  secondary telophase (Pl. I, fig. 9). 
this species and the paired sex element can be 

tic nor by heterokinetic behaviour a t  any stage of the 

hromosome behaviour is similar to that described for 
IAUTA and LANKHORST, 1969). 

e chiasma occurs per bivalent is supporting our sug- 
ature of the karyotype of Goera pilosa. In  species 

which the chromosome number has been reduced by 
leans of secondary fusions of some elements of the original set, the original recombina- 

.fhmatocyte stages of Goera pilosa (FABR.) from the God dal Fuorn (1500 X). Figs. 1-3. Meta- 
#phase I (polar view). - Fig. 4. Metaphase I (lateral view). The arrow indicates a bivalent that has 
already divided. - Fig. 5. Late anaphase I. - Fig. 6. Telophase I (note the lagging element in- 
dicated by the arrow). - Fig. 7. Metaphase I1 (polar view). - Fig. 8. Anaphasc 11. - Fig. 9. Ana- 

Consiuerations on the Phylogenetic Position of the Family Goeridae 
in View of the Evolutionary Trends in the Tri~hopte~an Karyotype 

Thcre is some controversy as to thc taxonomic status ancl/or structural affinities of 
the family Goeridae. Thc group is considered by some workers (e.g. HICKIN, 1967) as a 
subfamily in the Sericostonzatidae, whereas it is assigned a family rank by other students 
(e.g. ROSS,  1967). Though only a single goeridan species has been studied cytologically, 
and nothing is known on the cytology of the 'true' Sericostoii~atidae, it sccms worth while 
to briefly consider the problem in the light of general cytotaxonolnic evidence. 

Much has bccn written on the classification, origin and affinities of the order, but 
Ross' scheme of phylogenetic affinities of the trichopterous families sccms to offer the 
best interpretation of the inner relationships and evolution of the order so far at  our 
disposal ( R O S S ,  1967). I t  is based on comparative morphological analysis, whereas 
aspects of the functional evolution (viz. adaptations of ontogenetic stages) are also 
taken into account. 

The main features of Ross' genealogical tree could be summarised as follows : 

(1) The existing caddis-fly families form two fairly homogeneous large groups with 
three families left over: the retreat-makers (Aiaitulipalpia), the tube-case-makers 
(Integripalpia S .  str. = LiiimepRiloidea), and the free living Rlaycicophilidne, the saddle- 
case-making Glossosoinatidae, and the purse-case-making Hydroptilidae. These are 
related to Integripnlpia, but the similarities of the adult structural characters in the 
primitive genera of all three families suggest that the three arc extremely closely related 
(R l~yaco~hi lo idea) .  
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3) The three families of the Rhyacophiloidea (two of these were studied cytologically) 
resent side branches of the rest of the suborder Integripalpia. Rlayacophilidae are 

sosomatidae, but  the phylogenetic character of Hydroptilidae 
rather obscure. 

(4) The Integripalpia S. str. (Limnephiloidea) fall into two branches. The limnephilid 
anch includes the cytologically studied families Plwyganeidae, Limnephilidae and 

tocerid branch is composed of Sericostomatidae, Molannidae, 
phylogenetic lines (branching off from the common ancestor) 
d families mentioned than they are in  the leptocerid groups. 

d with cytological findings (textfig. 3), the following 
are of importance for the consideration of the phylo- 
other parallels and considerations cf. KIAUTA, 1968): 

in  Annulipatpia and in the two groups of Lintne- 
show clear patterns. The extent of the numeric variation appears 
up. The great variation in Rhyacophiloidea, on the other hand, could 

e explained by the extraordinary long phylogenetic lines of each of the 
studied cytologically. 

most advanced (modern) and specialised families the high chromo- 
ail. A high chromosome number is considered, therefore, as an indi- 

ich are considered by Ross 
ommon also to Limnephilidae, to  which family 

er hand, the Goeridae were to be maintained as a subfamily in the 
by HICKIN (1967), the relatively low chromo- 

ent with the primitive origin of the family. 
cytologically does not permit any far reaching 
essed, in the  light of the general evolutionary 

an karyotype, that the cytotaxonomic evidence does not support 
n of Goeridae as it has been outlined, on the basis of structural 

aracters, by Ross (1967). Since the Goeridae stand structurally well apart from the 
ricostomatidae. the cytological evidence would suggest that the origin of the former 

examined families 

. ., 
hould be looked for a t  a more primitive level than i c i a s  been done bykoss .  This state- - dent  does not imply a critici- of the outstanding work of the lattkr author, but it is 

1 meant rather as a suggestion for reevaluation of non-cytological characters that could 
ad to a reconsideration of the phylogenetic status of the family. 

A Note on the seeming Affinity between the Trichopteran 
and Lepidopteran Type Numbers 

Although a discussion on the general aspects of the trichopteran cytology falls well 
outside the scope of the present report, the author can not dismiss the subject without 
a brief marginal note, the less so in view of the repeatedly stressed affinity between the 
lepidopteran and trichopteran type numbers. 

Aside from structural affinities, palaeontological evidence and several important 
a conlmon cytogenetic features (heterogamety of female, achiasmatic oogenesis, elimina- 



Textfigure 4. 
Histogram of the order Triclroptera. 
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NER, 1969, with references to 
Since in another paper we 

does not indicate, eo ipse, any 
1970) (though in the ease of 

been done in table 11. 
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Although, in view of t h e  small material studied, t h e  family t y p e  numbers c a n  
cases not  be  identified wi th  certainty, it is  apparent,  f rom table  11, t h a t  the 
number, n = 30, is  peculiar t o  t h e  Limnephilidae. Considering t h a t  most species 
belong t o  this most advanced family, it becomes clear, t h a t  t h e  n = 30 compl 
not characteristic of t h e  order and, therefore, c a n  n o t  b e  regarded as  t h e  type 
of caddis-flies. 

The  distribution of t h e  chromosome numbers  in Trichoptera thus suggests 
numeric variation in t h e  caddis-fly karyotype evolved independently o f  tha 
Lepidoptera, and  has reached a 'similarity with t h e  la t ter  order only in t h e  
vanced family. The  similarity is therefore incidental a n d  does n o t  indicate a 
genetic affinities. Until more material will have  been examined t h e  t y p e  n 
Trichoptera can n o t  be  identified. 
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