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1. Introduction. 
N the previous publications on deep-boring oviposition in tipulids 1 (HEMMINCSEN, 1952, p. 420; and 1956, p. 286-287 and 295) reasons 

were given for expecting the rnicropterous female of Tipula (Lunatipula) 
lesnei Pierre described from the island of Gran Canaria (PIERRE, 1921, 
p. 300-301; LESNE, 1921, p. 302) to oviposit by deep borings. One reason 
was the description of its oviposition published by LESNE (loc. cit.), though 
this description does not state explicitly whether more than the end of 
the abdomen, perhaps only a few abdominal segments, were inserted into 
the soil: “Pour pondre, elle s’élkve et s’abaisse alternativernent sur ses 
longues pattes, et, poussant peii a peu l’abdomen en arrierre, elle enfonce 
dans la terre son ovipositeur en forme de plantoir. La pénétration dans le 
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sol est facilitée par les mouvements propres que décrit l’extrémité de 
l’abdomen dans le plan vertical et par les mouvements alternatifs d’écarte- 
ment et de rapprochements des deux ‘machoires’ constituant l’oviposí- 
teur.” A second reason was the shovel-like shape of the tergal ovipository 
valves, the cerci (PIERRE, loc. cit.; cf. fig. 10 of this paper), recalling those 
of the species of the subgenus Vestiplex and the Tipula juncea-group, 
both of which groups are known to  oviposit by deep-borings (HEMMING- 
SEN, 1952 and 1956). A third reason was a certain reduction of the sternal 
valves, not clearly evident from the description and illustration published 
by PIERRE, but known to the author through kind information supplied 
by Dr. B. MANNHEIMS (see HEMMINGSEN, 1956, p. 286-287). Reduction 
of the sternal valves is an accompanying phenomenon of deep-boring 
oviposition (cf. HEMMINGSEN, 1956, p. 286-287). 

2. Occurrence of TZpuZa Zesnei at Tafira (ca. 250-400 m altitude). 
LESNE (1908, p. 358; 1921, p. 302) captured 1 female and 10 (“une 

dizaine”) males a t  Tafira (ca. 375 m altitude) in the interval between 
5. February and 4. March 1903. Mating and oviposition were observed 
8. February. LESNE, who died in 1944, did not further specify the locality 
on the labels of the type specimens (Prof., Dr. SÉGUY in Zitt.). 1 stayed a t  
Tafira (Hotel Los Frailes, Tafira Alta) 6. Febr.-21. April 1957, but though 
1 made nurnerous excursions a t  and near both Tafira Alta and Tafira Baja 
(see map in fig. 1) 1 did not see one single specimen there of either sex. 
In fact the only Tipulidae 1 found in the vicinity were a few specimens of 
Lirnoniinae in shady spots in otherwise dry side creeks in the south- 
eastern sides of the Angostura valley (fig. 2) and the Dragonal valley. 

Both these valleys are sections of the long Guiniguada barranco (= ra- 
vine), which passes west of Tafira t o  its mouth at Las Palmas. By ((the 
Angostura valley” 1 understand here-in accordance with local usage-that 
part of the Guiniguada barranco which is approximately between the points 
where its river bed cuts the 300 and 400 m contour lines. According to one 
map, however, one of its tributaries-called by me Barranco de Merdejo, in 
conformity with local usage-is called Barranco de la Angostura between 
the points where this tributary cuts the 400 and 600m contour lines. 
1 believe this is a misunderstanding. The Dragonal valley is below the 
300m point. The Guiniguada river bed is nowadays completely dry 
except after heavy rainfalls. The dry river beds of these and other barran- 
cos afford unmistakable evidence of considerable erosion and al1 suffi- 
ciently aged local people whom 1 interviewed remembered that 20-30 
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Fig. 1. Sketch map of the north-eastern section of Gran Canaria, with no claim to accuracy. 
Only the area in which more extensive excursions were made is drawn in some detail. The 
thickest lines are automobile roads; the thin lines, river beds in barrancos. The figures 
represent approximately the Tipuia lesnei localities found : 1) Barranquillo de Atalaya, 500- 
600 m ;  2) Barranco de Bandama, 500-600 m; 3) Barranco de Merdejo at 500 m; 4) Acequia de  
Marrero in Barranco de la Higuera, 700-800 m ;  5) Barranco de la Lechucilla, and 6) Barranco 
de Los Viñatigos a t  1000-1300 m;  7) The Fuente Fria area a t  about 1600 m; 8) Montañon Negro 
a t  about 1500m; 9) BarrancodeLosGatos, 1400m; 10) Cruz de los Llanos, about 1800m. 
The capital letters represent: A )  The Dragonal Valley; B) The Angostura Valley; C) Barranco 
de los Laureles; D) Barranco Alonso; E) Barranco de las Lagunetas; F) Barranco de la Mina; 
G) Probably Barranco del Sao; H)  Barranco de Cuatro Caminos; 1) Barranco de la Casa de la 
Huerta: J )  Barrancos del Rincon, de Peña Rajada and de Majuelo; K) Road to Pinar de 

Tarnadaba; L) Road to Pinar de Pajonales. 

years ago the Guiniguada barranco carried water throughout the year. 
Asking at Tafira for humid localities, hoping to find tipuIids there, 1 was 
advised to search for the localities in the Angostura valley “donde nace el 
agua del heredamiento del Bucio y el de Bribiesca” (= where originates 
the water of the hereditary estates of B. and B.). Mhen 1 carne there 1 was 
told that these springs had not carried constant water for the last twenty 
years. Following the conquest of the island by the Spaniards the land and 

i’idensk. Medd. fra Dansk naturh. Foren. Bd. 120. 14 
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water streams were distributed as so-called heredamientos (or heredades). 
But the establishment after 1924 of dams in the upper reaches of the 
barrancos and after 1938 of wells in or a t  the barrancos to draw the 
subterranean water, abolished the natural water currents (HERNXNDEZ, 
1954, esp. p. 5 i  and p. 60). The water formerly carried in the river beds now 
runs (fig. 2) in concrete tubes along the sides or bottoms of the barrancos. 

phot. author 

Fig. 2. The Angostura Valley, Gran Canaria. Seen from the south-west toward the north- 
east. To the left the dry river bed with pump houcec above wells. To the  right water ducts in 

the hili side. 

Water dripping from roofs and walls in long galleries dug into the mountain 
sides is also collected into ducts for irrigation. The heredamientos still exist 
as corporations owning the old waters (not the land), but their waters have 
thus actually been reduced or taken by the dams, wells and galleries. The 
hydrography of Gran Canaria in its present state as described by HAUSEN 
(1954) is thus a very recent and artificial phenomenon. I n  the “cumbres” 
(mountains) 1 saw barrancos which had not yet been robbed of their con- 
stant natural water currents by dams or wells (Barranco de la Casa de la 
Huerta, Barrancos del Rincon, de Peña Rajada and del Majuelo). 

I t  is likely therefore that  in 1903 when LESNE collected his specimens, 
there were more localities near Tafira suitable for tipulids, though the 
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possibility cannot be excliided that T. Zesnei may still occur near Tafira 
in years less dry than the dry spring of 1957. A third possibility, tha t  the 
increasing use of insecticides in the fields has killed off the species at  
Tafira is difficult to assess, but seems less likely since 1 found the species 
at higher altitudes not far from cultivated areas. 

3. Occurrence of Tipula Zesnei at ca. 500-1800 m altitude. 
Having given up hope of finding T. Zesnei in the dry Tafira area after 

searching there for 3 weeks, 1 began searching a t  500-600m altitude, 
ascending along a creek (Barranquillo de Atalaya) which 1 had found to  
carry some water rather constantly (“casi siempre” ; tha t  is “nearly 
always”, as stated by people living near). 1 found on visits there 27 & 28/11, 
iOjII1, i2/IV a number of Lirnoniinae and a female and a male of TipuZa 
mediterranea Lackschewitz; and 12/IV some hundred meters west of this 
small barranco, a few males of T. Zesnei. Already lO/III, however, ascending 
the mountain, from where this small barranco originated and descending 
along the Barranco de Bandama (see map in fig. 1) 1 had found T. lesnei 
on the western (east facing) slope of this small barranco (500-600m). 
At about 500 m it cuts the main road t o  Santa Brigida (from Las Palmas) 
a t  the 13 km stone. Numerous males and some females were collected 10, 
1 1 ,  13 & 14/III near the bottom of the bed of this mountain creek, which 
was dry there, though carrying a little water further up. At  the end of 
March this locality, limited to  a few square meters, and formerly lux- 
uriant with Oxatis cernua Thunb. (fig. 3), had assumed a scorched 
appearance, presumably owing to  a longer daily exposure to  the sun now 
rising for a longer daily period above the mountain ridge tha t  had kept 
it in the shade. Accordingly the flies had disappeared from there; but  
searching higher up revealed minor localities at which flies were common 
29 & 30/III, 2 & 8/IV. Visits a t  various times of the day revealed tha t  the 
males, which were very numerous, were most commonly seen at late 
hours, and recently emerged females and males were collected only shortly 
before dark. Such females were still translucent and largely unpigmented, 
and had evidently been seized by a male for copulation immediately 
after enierging. Several of these copulating pairs were surrounded by other 
males, some of these trying to  participate in the copulation, in one case 
trying to  “copulate” with the head of the female, the hind end being 
already “occupied”. On some occasions no females could be found in 
@te of searching for hours. On the night of 2/IV four copulating pairs 
were taken within a few sq. ni. 

14* 
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Digging on 13/III with a small spade below plants where recently emerged 
flies had been seen (fig. 3), 1 found 10 larvae and 6 pupae besides some pupa1 
skins. The males and females resulting from these during 15/III-7/IV al1 
emerged either shortly before dark or during the night, mostly before 10p.m. 

Excursions were made t o  similar and higher altitudes in order to  search 
for further localities of the species. In the first place excursions were made 

phot. author 
Fig. 3. Locality with Oxaliscernua Thunb., where T .  lesnei was found copulating, and where 

larvae and pupae were found. The hole to the right is where they were dug out. 

about and in barrancos tributary t o  the great Barranco Guiniguada (cf. 
fig. 1) : The downward continuation of Barranco de Bandama into Barranco 
de los Laureles (20/III) (different sections of the same barranco often have 
different names) ; lower reaches of Barrancos Alonso (2311 11) and de Merdejo 
(= B. de Pino Santo; 23/1II and 7/IV); the area from Caldera de Pino Santo 
to  Barranco de Merdejo including a northern tributary to the iatter (7/IV) ; 
upper reaches of Barranco de Las Lagunetas (28/III and 30/IV); and parts 
of Barrancos de la Mina and del Sao near to the main road from San 
Mateo to  La Tejeda (28jIII); Barranco de La Higuera near San Mateo 
(18/1II and 4/V) ; and its upper continuations, Barranco de Cuatro Caminos 
(4,W), Barrancos de la Lechucilla and de los Viñatigos (25/111). In the second 
place excursions were made from the Parador (Guest House) Nacional de 



213 

:ntly emerged 
:s some pupa1 
;/111-7/1V al1 
)efore 10p.m. 
der to search 
IS were made 

la Cruz de Tejeda (1558 m) to the top of the island, (about 1900-1965 m); 
into the valley in which the village of La Tejeda (958 m) is situated, 
to  the water-carrying barrancos de la Casa de la Huerta, del Rincon, de 
Peña Rajada, and de Majuelo; to the area north-west of Monte Constantino; 
to the pine forests of Pinar de Pajonales near the valley of Mogan ( 1  l /V),  
and Pinar de Tamadaba (26,’IV, 15jV and 14-16,NI). In the third place 
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phot. author 

Fig. 4. Biotope of Tipula Iesnei near the upper edge of the south-south-eactern slope of the 
Barranco de Merdejo, Gran Canaria. 

at  the south end of the island the Charco (= pond) of Maspalomas and 
adjoining dunes and palm grove (ZO/II), and areas a t  Arguineguin and 
north of Maspalomas were visited (í3/1V). Aiso limited areas around 
Guia in the north and Melenará in the east were visited. Only in the 
foilowing additional localities was the species found: 1) An area limited 
to  a few sq. m of grass-grown sheep pasture a t  about 500 m near the 
upper edge of the south-eastern slope of Barranco de Merdejo (fig. 4). The 
locality was characterized by the oasis-like occurrence of rnany Canarian 
palms of al1 sizes (Phoenix canariensis Hort.). In the late afternoon of 23/III 
many males and one female crawling on the ground were seen; but 
none I i IV a t  a similar hour, no doubt because the grass had wilted in the 
mean-time, due to the advance of the dry season. 2) I n  grass and other 
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vegetation a t  and near the area adjoining a spring a t  a place known as 
Acequia de Marrero, situated at about 730 m altitude on the south-south- 
eastern slope of Barranco de La Higuera below the mountain Vicacaras 
near the village of San Mateo. Near the fountain characterized by some 
white-flowered iris also some Limoniinae were taken. The locality was 
further characterized by some laurels, walnut-trees and an orange grove 

phot. author 
Fig. 5. Barranco de la Lechucilla, Gran Canaria. Biotope of T i p d a  Iesnei immediately to the 

right of the path near the bottom of the picture. 

where individuals of the Redbreast (Erithacus rubecula superbus Koenig), 
the Chaffinch (Fringilla coe2ebs tintillon Webb. B. & M.-T.), and the wild 
Canary (Serinus c. canaria L.), the Blackbird (Turdus merula cabrerae 
Hart.) and the Blackcap (Sylvia atricupilla L.) were seen and heard. 
In  the afternoon of 18,UII many males of T. lesnei were met with here, 
but 4/V, when everything looked rnuch dryer, only one male of the species 
was found in vegetation a t  the actual spring. 3) Many males were 
found 25/III on sorne grass-grown areas on the south-eastern slopes of 
Barranco de la Lechucilla (upper continuation of B. de La Higuera) a t  
about 1000 m altitude (fig. 5) and still higher up in the section of the 
same ravine called B. de los Viñatigos on grass-grown slopes facing south on 
the western side of the barranco close to  the solitary viñatigo-laurels 
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(Persea indica Spreng.) found there (also a number of Limoniinae were 
found there). 4) About a tiny creek a t  about 1600 m (fig. 6) in the area called 
Fuente Fria north-west of Monte Constantino there were numerous males 
in the evening of 25/IV, but none 14/V, when the locality had becorne 
drier. 5 )  I n  a neighbouring creek in some dense vegetation consisting of 
ferns and Jizncus there were on 14,'V numerous males and interestingly 

phot. author 
Fig. 6. Barranquiilo (small barranco) in the area of Fuente Fria about 1600 m altitude, Gran 

Canaria. Biotope of Tipula lesnei in  the  foreground. 

enough many other insects such as grasshoppers, parasitic wasps and a 
male of Tipula mediterranea Lackschewitz. (These two latter localities 
were devoid of trees, sheep were being led over them for grazing; quail 
were calling in adjoining slopes). 6) Adjoining a lava stream a t  the finca 
(farm) a t  Montañon Negro a t  about 1500m a male was found 26/IV; 
none, 15 V. 7) At a small creek a t  about 1400 m altitude with similar 
vegetation as (6) cailed Barranco de Los Gatos near Cortijo de Las Mesas a t  
the road between Parador de Tejeda and Cuevas de Corcho numerous males 
were found (i5jV) besides other insects, but none 14;VI. 8) At a tiny creek 
in  the area known as Cruz de los Llanos a t  about 1800m a t  the 5 km stone 
011 the new road from Parador de Tejeda to the top of the islands one 
male \!.as taken 9'V. Only a few isolated trees were there. 
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4. Occurrences related to altitude, season and insolation. 
Even though field glasses of 18 times rnagnification were employed in  

scanning the ground for crane-flies, the excursions made were t.ery far 
from constituting a sufficiently thorough study of the zootopography of 
the species. Motor rides through the landscapes convinced me of the 
existence of the countless localities which had to  remain unexplored. 
There is also the source of error that the flying time varies from one 
locality to  the other, with season as well as with the time of the day, 
although a t  the proper season some males will usually be on the wing 
at al1 times of the day. Nevertheless, the excursions appear to afford a 
certain impression of the distribution of the species, not least the long 
marches during which not a single fly was seen until suddenly a locality 
was reached where numerous males were flying about. 

I t  is understandable that no or only a few tipulids live in the lower dry 
zone which extends e. g. a t  Las Palmas, to  a few hundred meters above 
see level. Higher up the cloud belt (ca. 700-1500 m) creates more humidity, 
and the fact that  fogs occur also a t  some distance below the cloud belt 
makes it understandable that T. lesnei becomes more common with rising 
altitude. 

There is also some indication that the seasonal occurrence is earlier a t  
lower than a t  higher altitudes. In the lower part of Barranco de Bantama 
(500-600 m), for instance, the flies had disappeared on 29/III from where 
they had been common 1O/III-14/111, whereas they were still common 
higher up 29/III-8/IV (and near Barranquillo de Atalaya a t  about the 
same altitude 12,lIV). At the same time they had disappeared by 7;IV in 
Barranco de Merdejo a t  500 rn where they had been very common 23/III. 
Still they were common at Fuente Fria a t  1 W m  on 25/IV. And though they 
had nearly disappeared by 4/V a t  Acequia de Marrero a t  730 m, where they 
had been common 18/111, they were still very common 14 and 15iV at 
1400-1600m a t  Barranco de los Gatos and Fuente Fria (though a t  the 
latter locality now in a neighbouring creek). 

The occurrences, however, appear to  vary not only with altitude and 
time, but also with the type of local climate. As has been evident from 
the above notes the localities where T. lesnei was found varied in character 
from grassy spots a t  lower altitudes in the midst of relatively luxuriant 
high bushes or trees to open areas a t  higher altitudes covered only with 
sparse vegetation of grass and low herbs. Most localities, perhaps all, 
were more or less associated with barrancos, being situated about or near 
small so-called barranquillos or on the slopes of larger barrancos, though 
in most of these there was no running water at the time. 

. 
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The localities, however, have one important thing in common. The 
slopes of which the surface of Gran Canaria largely consists: sides of 
mountains or sides of barrancos or valleys (which often amounts to the 
Same thing) may be divided into two classes: 1) those that are predomi- 
nantlv in the sun (with great angles of insolation) and 2) those that are 
predominantly in the shade (or with low angles of insolation). A slope of 
t h e  former category is called by the inhabitants “solana”, whereas a shady 
slope is called “umbría”. The main direction of the great Barranco Guini- 
gciada and its above mentioned head tributaries, is from south-west to  
north-east. The left slope (bordering the river bed to the north-west, and 
thus facing south-east) of such a barranco is the “solana”, whereas the 
right slope (bordering the river bed to  the south-east, and facing north- 
west) is the “umbría”. Meanderings of course modify this generalization 
correspondingly. The solana-side is desert-like characterized by cacti 
(Opuntia), Agave americana L., the thorny L a i t n ~ a  spicata Sch. Bip. 
(Composifae), endemic succulent Euphorbia species, some of the latter 
with rosette-growth (tabaibas) like the convergently evolved Kleinia 
rzeriifolia Han. (Composifae) often found together with the tabaibas in 
these places. Generally at lower levels, one species, the cardón (Euphorbin 
canariensis L.) has cactus-like stems like the convergently evolved cardon- 
cillo (Ceropegia fusca Bolle; Asclepiadaceae), also found in similar dry 
localities although rarer. The “umbría” is usually poor in these xerophilous 
plants, being characterized by more luxuriant vegetation, such as lush 
grass, various trees, palms and many herbs, e. g. the aforementioned 
yellow-flowered Oxalis cernua Thunb., which has become a pest to the 
agriculturist in such places. 

The well-known differences in climate between the different sides of the 
whole island (and of the other high Canary Islands) are t o  some extent 
differences in ‘(solana’’ and “umbría” of the island taken as a whole. 

The localities in which 1 found T. lesnei, and al1 other tipulid species 
for that matter, were situated on “umbrías”, either the north or north- 
eastern side of a mountain (Barranquillo de Atalaya and adjoining areas 
Barranco de Bandama, Barranquillos de Fuente Fria, Barranco de Los 
Gatos, Finca de Montañon Negro, upper part of Barranco de la Lechucilla 
to B. de Los Viñatigos) or the east or north-west exposed slope of a barranco 
(west slope of Barranco de Bandama, south-east slopes of Barrancos de 
Merdejo and de la Higuera). Also the creek a t  Cruz de los Llanos was in 
the “umbría”. For smaller, narrow barrancos both a t  lower (e. g. Barranco 
de Bandama) and higher altitudes (e. g. Fuente Fria) and even great, 
broader barrancos a t  higher altitudes (upper part of Barranco de la 
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Lechucilla-B. de LOS Viñatigos), al1 running in direction south to north, the 
“umbría” character of the localities depends less on the side of the bar- 
ranco than on the fact that the whole of these barrancos are situated on 
the northern slope of rnountains; whereas for broader barrancos at lower 
altitudes, running in direction south-west t o  north-east, (e. g. Barranco 
de Merdejo and Barranco de la Higuera) the “umbría” character of the 
localities depends on the side of the barranco facing north-west. Al1 
these occurrences are undoubtedly ascribable t o  the fact that the humidity 
derived frorn the higher frequency of mist, fog and drizzle at  higher alti- 
tudes and the water filtered out from the soil are more liable to be preserved 
in the “umbría” than in the “solana”. 

As already mentioned some of these localities were found on later 
inspection to  have been scorched by the sun, the flies having disappeared 
though flies were still found a t  the sarne time or even later at other localities 
still in a moist state. The rising culmination height of the sun with ad- 
vancing spring will tend to bring the areas of the shady slopes under a 
gradually increasing influence of the sun. This demonstrates the necessity 
for this species t o  possess adaptations enabling it to  survive periods of 
drought in the immature stages. 

5. Wing length and altitude. 
As shown in a previous publication (HEMMINGSEN and BIRGER JENSEN, 

1957) the body size of Tipula (Vesfiplex) arctica Curtis decreases with 
increasing latitude in Greenland, and a similar decrease with increasing 
altitude rnight be suspected for T. lesnei if ternperature were the master 
factor, I t  was very difficult to  measure the body length of the dried col- 
lected male flies of T. lesnei, because the hind part of the abdomen was 
very rnuch curved upward in most of them. Instead the wing length was 
measured. And even though a certain percentage rise in wing length with 
rising body length rnay be different from the corresponding percentage 
rise in body length, there is no reason to  suspect that if body length 
varies, wing length will not vary in the sarne direction. The rneasurements 
are shown in Table 1. 

I t  will be seen tha t  there is no consistent decrease in wing length with 
increasing altitude. I t  is posible, however, that  if temperature is the 
master factor, the well known fali in temperature with altitude is com- 
pensated by the later occurrence of the flies at higher altitudes, the 
temperature rising a t  al¡ altitudes with advancing spring. 
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T a b l e  1. Wing length and altitude in males of Tipula Zesnei. 

Locality 

Cruz  de los Llanos 

Fuente F r i a . ,  . . .  
- 

__  -- 

Montañon Negro. 

Barranco de Los 
Gatos. . . . . . . . . . .  
Barranco de la 
Lechucilla t o  B. de 
Los Viñatigos. . . .  

_ _ _  

- 

_-- 
Acequia de Mar- 
rero . . . . . . . . . . . .  
Barranco de Ban- 
dama . . . . . . . . . . .  
Near Barranquillo 

Barranco Merdejo 

- 

de Atalaya. .  . . . .  - 

Number of maie flies with wing lengths of 1 of Dates col- I 
lection 11.0 11.5112.0 12.5 ,13.0 13.5 
(1956) (mm Imm Imm imm mLu Irnm 

9,'V 1 . . . .  
. .  
_ _  
. .  

. .  
- 

. .  
- 

.. 
- 

4 
- 

..  
- 
..  

~ l . .  . . ' . . i . .  

2~ 1 ,  4 ;  1 
l t  

. .  

.. 

. .  
- 

2 
- 

. .  
_._ 

. .  

. .  
__ 
. .  

I t  ic also possible, that the apparently higher wing lengths a t  1000- 
1300 m represent an optimum range of altitudes, with decreasing wing 
lengths below and above this. From a certain point a t  Barranco de la 
Lechucilla and up well into Barranco de Los Viñatigos the flies were much 
commoner and less restricted to limited areas than in any locality a t  the 
other altitudes. This might perhaps lend support to the supposition of an 
optimum range about 1000-1300 m. But, unfortunately, too few flies 
were collected there For a decision to be obtained, as 1 did not realize 
the possibility a t  the time. 

6, Copulation. 
The copulatory posture was studied more cíosely in a number of cases 

with a cpecial view to a planned study in a number of tipulid species of 
the role of the dorsal ovipository valves (the cerci) during copulation 
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Fig. 7. Copulating paír of Tipuia lesnei. 
phot. author 

(cf. HEMMIKGSEN, 1954). As seen in fig. 7 the cerci stood out freely 
taking no part in the copulation. Hairs on the 8th sternite of the male 
would touch the underside of the cerci if they were struck against the 
male hypopygium. 

As stated above the copulation takes place immediately after emergence 
of the female, shortly before or during dark when numerous males are 
flying about searching the ground for females. The latter are pale and 
translucent, the black egg mass being seen to  occupy the abdomen 
except for the last segments. The copulation may sometimes last for 
many hours, a t  least in captivity. 
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7. Oviposi tion. 
Immediately following copulation the fernale starts oviposition, and 

even if left in a glass in  the absence of soil she will very soon start  giving 
off eggs. I n  two cases females emerged from pupae kept in glasses a t  times 
when no males were available. Even these females showed ovipository 

Kay W. Petersen 

Fig. 6. O\.ipositing female of Tipuía lesnei. Drawn from photographs taken and specimens 
collected by the author. Somewhat schematic. 

instincts and gave off their unfertilized eggs the same night they had 
emerged from the pupae. 

By repeatedly thrusting the ovipositor into the soil, the females placed 
on rnoist sifted soil often inserted the abdomen as far as or almost as far 
as t o  the thorax (fig. 8), but remained only for a short while in this posi- 
tion. The abdomen was withdrawn in a sort of hesitating way, suggesting 
that an egg had been laid. Both as a prelude t o  this boring and when 
advancing from the hole to  a new closely adjacent site t o  bore, the females 
thrust the abdominal tip backwards in a characteristic way, thereby aiding 
in covering the hole and also in forrning the next hole. When they ran 
about or stood still the abdomen touched the ground (fig.9). 

I t  proved impossible in the dark soil to  find the eggs, as they had the 
bhck colour typical of tipuline eggs. In earlier studies saturated aqueous 
sohtions of MgSO, were ernployed to  recover tipulid eggs from soils, their 
lower specific weight bringing them to the surface of the solution when 
this \\.as poured over and rnixed with the soil containing the eggs (HEM- 
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MINGSEN, 1952, p. 387). A 7'. lesnei female which had been full  of egg 
before being placed on the soil was completely translucent after it ha 
been seen to perform the ovipositoty behaviour for a long time. Thus t h  
eggs must have been deposited in the soil. But in spite of this no singi 
egg recovered by the MgSO, method. Nearly the same experience wa 
obtained with another female with the exception that one single egg cam 

phot. author 
Fig. 9. Female of Tipula Eesnei. 

to  the surface. The females were so transparent after oviposition that 
the rhythmic contractions of the dorsal heart were visible. 

A study of eggs laid in soil-less glasses showed, that  1) in saturated 
aqueous MgSO, they would either sink to the bottom or remain at various 
levels in the fluid, only very few floating to  the surface a t  all, thus obvi- 
ously having about the same specific gravity as the fluid. 2) They were 
very sticky, the soil particles being so firmly glued to  them that they 
were completely lost in the dark soil; and furthermore, by being combined 
with the soil particles they acquired a still higher specific weight so that 
they al1 sank to the bottom in the above mentioned solution. They were 
so sticky that they adhered to glass or paper; and when left in the  air on 
paper would leave a brown film when removed by force. 3) I n  contrast 
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to al1 tipuline eggs of similar size known to me they were hard and thick- 
shelled and did not shrivel even after weeks of exposure to  the air. This 

explains their higher specific weight and may also constitute an 
adaptation to the periods of drought to  which the soils in question may 
be exposed (cf. chapter on the eggs). The mantle of soil particles glued to 
the sticky eggs presumably adds to  the protection against desiccation. 

The lower (sternal) valves of the ovipositor of T.  lesnei (fig. 10) are 
built much like those of Tipula (Lunatipula) livida v. d.  Wulp, having 
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Fig. 10. Ovipositor of Tipula lesnei. 
Ole Dybkjzr 

been reduced to the shape of two forks which hold the eggs between them 
(cf. HEMMINGSEN, 1956, fig. 16 on p. 288). The upper fork branch has 
an additional minor furcation, a trait not found in T. Zivida. 

The function of the ovipositor as established by grasping the fly with 
the fingers and holding the ovipositor onto moist cotton, is also similar 
in the two species: Coming out of the genital orifice the egg is guided into 
the position between the forks by the strikingly long rudimentary 9th 
sternite (seen in fig. 10 as a long awl-like process above the base of the 
lower valves). The cerci are alternately abducted (opened) and adducted 
(closed) but there is no synchronization between these movements and the 
squeezing out of the egg by the sternal valves as in the majorityofsuper- 
ficially ovipositing species (cf. HEMMINGSEN, 1956, chapter 15, pp. 282-288). 
Squeezing movements of the sternal valves are seen, but they are not 
sufficient to extrude the egg. This was ascertained by removing the cerci. 
I n  a female with cerci intact the egg is pushed out of the fork in the 
following way: The cerci are opened and carried forward; and the angle 
between them pushes the egg out by a hindward directed pressure. 

The surface of the eggs of T. liviúa are covered by a sticky mantle 
similar to  that  found in T.  Zesnei. In specimens of T. lesnei in which an egg re- 
Imined in the ovipositor after ovipositions in soil, soil particles were seen to 
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still stick to the egg, showing that it is sticky while in  the fork. I t  is an ob- 
vious supposition that the peculiar mechanisms of 1) having a fork to  grasp 
the egg and 2) employing pushing movements to get it out, are conse- 
quences of the stickiness of the eggs. I t  would be more difficult to  squeeze 
these sticky eggs out of the normal “hypovalvular boat” as found in most 
superficially ovipositing tipulids, than it is from a fork, because its inner 
surfaces touching the egg are considerable smaller. But even to these inner 
surfaces of the fork a sticky egg is so adhesive that the pushing movements 
of the cerci are required to aid the squeezing movements of the forks in 
order to  extrude the egg into the soil. 

In order to  be able to follow the fate of the eggs more directly during 
actual oviposition into a substrate, minute glass balls of about the size 
of blown sand particles (batlotini No 9) were used as an artificial soii 
(cf, AGARWALA, 1951, pp. 23-24 and HEMMINGSEN, 1956, p. 251). When 
the balls were dry the flies would slide upon the surface of the balls, and 
when they were saturated with water the legs of the flies would stick to 
the balls. An intermediate degree of moistening sufficed for the flies to  
perform their normal ovipository behaviour, although sometimes the 
depth to which they bored was smailer than in earth. In this transparent 
medium it was easy to see that as a rule only one black egg was deposited 
a t  each boring. I t  was also easy to see that the balls stuck to the eggs 
like the soil particles; and especially when the borings were near the 
wall of the container, to witness the necessityof pushing the egg out of 
the fork with the cerci. From some deep borings along the glass the fly 
withdrew with the egg still in the fork. 

The suspicion that T. lesnei would oviposit by deep borings was thus 
confirmed. But its method of deep boring is less complicated than that of 
the Vestiplex species and the Tipulu juncea-group. The cerci open the 
soil and dig by abductions and adductions but only in the frontal plane, 
not also in the sagittal plane as in the groups mentioned (and in the short- 
horned grasshoppers). And the ovipository boring is not as in the Ve- 
stiplex species a protracted process with cave formation and deposition of 
an egg m a s  concluding in careful closing of boring canal and orifice, 
though a certain process of closing takes place. Only single eggs are laid, 
and the sternal valves though reduced compared with those of super- 
ficially ovipositing species, are not so reduced as in the deep-boring groups 
mentjoned. I t  seems natural to consider T. lesnei (and perhaps also 
T. Zividu and the whole T.  Zividu group) as representing an intermediar). 
stage in the evolution of deep-boring species such as the Vestiplex species 
and the T.  juncea group from superficiall). ovipositing species. Other such 
intermediate species were discussed by HEMMINGSEN ( 1956, pp. 306-307, 
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I n  captivity in glasses neither females nor males lived more than a 
few days, even when given sugar-water solution, and though the air was 
kept moist. 

I t  seems natural to consider the deep-boring oviposition as one of the 
adaptations of this species to dryness (cf. HEMMINCSEN, 1956, chapter 12). 
Likewise the nocturna1 mating and ovipository activities al1 completed 
in one night may be believed to  serve a similar purpose, the warm dry 
Canarian daytime being often dangerous to these flies. Oniy on two oc- 
casions female flies were found in the day time crawling on the ground; 
one in the forenoon, the other one in the afternoon. Both had laid al1 
their eggs (and both had lost 1-2 legs). Al1 the others were taken in copula- 
tion in the late evening or hatched from pupae. 

8. The eggs. 

As mentioned the eggs of T. lesnei are black and apparently protected 
against desiccation and shrivelling by being hard-shelied and thick- 
shelled and by being sticky so tha t  a mantle of soil is attached t o  them 
as a further protection. The average lengths of ten eggs from each of 
4 females was 0.83-0.87 mm;  and the breadths, 0.39-0.42 mm. They have 
no terminal filaments, supporting the supposition advanced (cf. HEM- 
ILIINCSEN, 1952, pp. 413 ff.) tha t  such filaments are found in species ovi- 
positing in rather wet (saturated) substrates, whereas species ovipositing 
in less wet (moist, but not saturated) substrates such as forest soil, arctic 
and alpine soils and decayed wood have no such filaments. Even after 
many weeks neither eggs kept wet nor eggs kept dry had hatched and 
even the latter had not shrivelled. After some months, however, shriveliing 
was seen in some. 

In insect eggs in general a water-proofing iayer of grease or wax below 
the chorion is stated to  be alone responsible for resistance to  desiccation 
(cf. RICHARDS, 1951 ; EDNEY, 1957). The structure and biology of the egg 
of T. lesnei suggested, however, that  great thickness of the egg-shell might 
at  least also play a rble as a protection against desiccation. 

Comparisons between the thickness of the egg-shell of T. lesnei and tha t  
of some other tipulid species were therefore made. The egg-shells were 
first made transparent by heating with lactic acid and then with 30°/, 
hydrogen peroxide. When they were folded and lightly pressed under a 
COver slip their thickness could be seen and measured a t  the folds under 
a microscope. 

The  egg-shells of some species ovipositing superficially in more or less 
\ idensk. Xledd. fra Dansk naturhist. Forcn. Bd. 120. 15 
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wet soil, with or without terminal egg-filaments, measured about 1-4 1 4 ;  

those of some species ovipositing by deep-boring in non-saturated drier 
soils, without terminal egg-filaments, measured 3-5 ;L. The thickness of 
the egg-shell of T. lesnei was somewhere between 10-14p, but also the 
egg-shell of the nearly related T. Zivida was rather thick: somewhere 
between 7 and 1 O p .  The absolute accuracy of the meti. i has not yet 
been tested, so the absolute magnitude of the figures should be taken with 
some reservation. But the main tendency seems plain: the drier the soiis, 
the thicker the shells. 

The two species representing the T. livida-group, T. livida and T. lesnei, 
have the thickest shells, and thick shells may possibly be a characteristic 
of the group. But in any case the egg-shells of T. lesnei are the thickest of 
al1 the egg-shells measured. There is thus something to  indicate that the 
thick egg-shells of T. lesnei, though perhaps primariiy a systematic 
character, have had selective value in the dry Canarian soils. 

9. The larvae. 
The 10 larvae collected 13/III  were 11/2-2 cm long and looked blackish 

when found in the soil, but more yellowish on closer inspection. As the 
females were apparently very rare, or rather very difficult to  find, the 
larvae were kept for hatching in order to  obtain as many females as 
possible for the oviposition studies. Therefore only one larva was preserved. 
I t  is shown in figs. 11-12. The dorsal and lateral lobes of the spiracular 
disc are not fleshy as in most species but are heavily sclerotized horns. 
The larvae were found at a depth of about 5-15 cm in soil rich in roots, 
and in bulbs of OxaZis cernua Thunb. This herb, however, has been in- 
troduced into the island and furthermore was not found in most of the 
localities where the species flew, so it cannot be supposed to  constitute 
part of the original food to which the iarvae have been adapted. By seeking 
greater depths in the soil the larvae may be able to  avoid the dryness 
obtaining in the layers immediately below the surface and may presum- 
ably also profit from the water reservoirs contained in the subterranean 
parts of many estivating herbs the aerial parts of which wilt when drought 
sets in. 

Sclerotization of the dorsal and lateral lobes of the spiracular disc as 
four curved horns, as in the larvae of T. lesnei, is found also in the larvae 
of Tipula juncea Meigen (HEAIMINGSEN, unpublished), TipuZa (Lunatipula) 
livida v. d. W'uip (SAVCHENKO, 1954, fig. 19 on p. 625; CHISWELL, 1955; 
THEOYALD, 1957, pp. 257-259), and possibly T. (Lunntipuln) recficornis 
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Schumrnel (THEOWALD, 1957, pp. 258-260), as well as an unknown North 
.r\merican species (ALEXANDER, 1920, p. 1016, and plate XCVI, fig. 535). 
T. livida, T. lesnei and T.  recticornis al1 belong to the Tipula livida-group 
within the subgenus Lunatipula. The statement by BELING (1878, pp. 34- 
35) as repeated by CZIZEK (1913, pp. 160-161) and others, that four such 
horIis occur in. 2Fia larva of Tipula selene Meigen, is due to confusion with 

phot. author 
Fig. 1 1 ,  Larva of Tipula Iesnei photographed alive in  water. 

T. livida (CHISWELL, 1955, p. 127; THEOWALD and MANNHEIMS, 1956, 
p. 252). The larva of T.juncea lives in sandy soils, e. g. blown sand. 
The horned larvae described by BELINC as T. selene, but which were 
T.  livida, were found in black wood mould on decayed beech wood and 
i n  vegetable mould underneath beech leaves. SAVCHENKO found the larvae 
of T. livida a t  the base of trees in dry broad-leaved and mixed woods. 
CHISWELL (1954, 1955) found them in the surface of beech forest soil 
under loose, damp moss and in the top inch or so of moist leaf niould and 
soil in woods. And THEOWALD found them in the layer of dead leaves 
(“Streuschicht”) under birch bushes. The larvae supposed by THEOWALD 

to be of T. recticornis and accordin; to hini described by SAVCHENKO as 
T.fnscrpennis, tvere found in  the layer of dead leaves in but little moist 

1 Y 
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woods and under bushes (SAVCHENKO). The North American larva men- 
tioned was found beneath a stone in a field. 

Near approaches to the structure of the larvae of T.juncea, T. Zivida, 
T. Zesnei and the presumed T. recticornis are to be seen in other species 
of the subgenus Lunatipula, such as T. brevispina Pierre and T. selene 
Meigen, in which the apical half of each dorsal lobe of the spiracular disc 
is entirely sclerotized and hook-like (CHISWELL, 1956, p. 424; also his 
figs. 70-71). CHISWELL (1956, pp. 454 and 457) found the larva of T. brevi- 

- -  ~ 

5 mm Ole Dybkjóx 

Fig. 12. Larva of Tipula Zesnei drawn from preserved specimen. The light circular spots are 
hairless holes in the cuticular hair cover and are drawn to  double linear size so as to remain 
clearly visible. In  the lateral groups of three tergal setae the two innermost setae are so closely 
adjacent that  they appear as one hair, until a closer inspection especiallyat their bases, reveals 
that there are actually two hairs. No tergal setae are found in the middle of the tergites, unlike 

some other Tipula larvae. 

spina in moist woodland soil or under bark or in debris on decaying logs 
and stumps; and that of T. selene, in debris inside the hollow trunk of 
a willow. Dr. B. MANNHEIMS, Bonn (in Zitt.), has bred T. selene from a 
larva frorn decayed beech wood; and THEOWALD (1957, p. 257) found 
larvae of this species in decayed wood and moss a t  the base of a dead 
birch. Even in the larvae of T. ( Vestiplex) scriptu Meigen, T. (L . )  Zunata L., 
T. (L.) cava Riedel, and T. (L.)fascipennis Meigen the tips of the anteriorly 
curved conical dorsal lobes are sclerotized (SAVCHENKO, 1954, figs. 13 and 
17; CHISWELL, 1956, pp. 452 and 454, and figs. 68 and 71; THEOWALD, 
1957, pp. 249-256). The larvae of T.  scripta and T. Zunata live in moist 
soil and leaf mould in woods or under hedges; and those of T.  cava and 
T.fascipennis have been found for instance in old cow-dung and under 
grass. 

Also a North American species, Tipula (Lunatipula) australis Doane 
has horn-like structures in the position of the dorsal pair of lobes, the 
lateral lobes being also strongly sclerotized on their posterior (or ventral) 
surface. Fourth instar larvae of this species were taken in Douglas County, 
Kansas, 15 miles south of Lawrence in February, March and April in 
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loose, organic, sandy soil, fairly danip, a t  the base of a sand-stone cliff 
jn a ra\.ine. Under these conditions there \vould be occasions \vhen the  
Soil  \voiild be quite \ver, btit ir1 general it \vas only darnp. Also i n  sonie other 
North Arnerican (unknoivn) species the  lobes are a t  least partly horn-like 
and  heavily sclerotized. The data on the horned larirae of T. arrstrdis and  
o thzr  Korth American species just mentioned ha\-e not been ptiblished, 
tlut ive1.e kindly placed a t  iny disposal bl* Dr. G. \Y. BYERS, Laivrence, 
I<ansas (in íiit.). 

The  larvae Linder consideration in which sclerotized tips or horns have 
developed instead of fleshy lobes thcis 1ii.e i n  terrestrial non-saturated 
substrates where they do not ordinarily need support from a \vater siirface 
film, and though a number of larvae living e. g. in  ~ insatura ted  forest 
soil or Lvood ha\.e lobes and not horns, the possibility is obvious tha t  there 
may be a correlation between sclerotization of lobes into horns and suscepti- 
bility of biotope t o  desiccation or at  least more terrestrial, not saturated 
stibstrates. 

Xpart  froni T. ( i7estiplex) scripta and T. (Odorintisca) jiziicen, al1 the 
other 9 aSo1.e-mentioned knoivn species \vith 2 or 4 more or less sclerotized 
horns  re of the s:ibgerius Lrrnntipula, and as mentioned T.  Zividn, T. lesnei 
and T. rrcticornis are of T. Zivida-group. I t  seems possible t h a t  the  occur- 
rence of such appeiidages is priniarily characteristic of certain tasonomic 
grocips (constitutional preadapration. cf. HLXLEY, 1945, p. 439 ff.), second- 
arily being selected as aclaptations. I t  \voiild he interesting t o  know 
\viiether níso in other species of the  T.  juncea-group (subgenus Odorzafisca 
SaLrchenko 1951) and of the T. livida-grotip (~vithin the subgenus Lzinn- 
fipzzla), al1 4 dorsal 2nd lateral spiracular lobes are sclerotized horns. 

?'he idea that  sclerotization of the  lobes of the spiracular disc into horns 
is associated with lolver dcgrees of huniidity of the  larval substrates such 
as non-saturatiori or susceptibility t o  desiccation, is supported by the 
v,.ide variation i n  the size, shape, pigmentation and sclerotization of the  
lnbes ivithin the Tipulirine; for this i-ariation is fairly closely correlated 
~ v i t h  the nature of the  Inr\.al en\-ironnient (SXYCHEKKO, 1954; CHISWELL, 
1956). Thus, according t o  CHIS\\ 'ELL (1956, p. 41 1) "as a general rule, the 
lohes of aquntic or semi-acluatic species (those \vhich in  saturated or 
\:ei-y \vet soil and moss) are al1 inocierately long n.ith flattened posterior 
~tirfaces,  ~vhereas iri more terrestrial species (those \vhich live in moist 
hii t  not saturated soil or ir i  deca'ving ivood) the dorsal arid ventral lobes 
are considerahly shorter than the lateral ories and ,  although tiie \.entra1 
lobe.; are iistiall>- fhtteried, the dorsal and !ateral lohes are conical. In 
q t ' ~ ~ - . ~  ~f tlie spccit's thxt  tiii111el i n  cieia>.i!ig \s.oo~!, tlie lobes of t h e  disc 
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are not shorter than those of many soil-living forms, but in others al1 the 
lobes are very short. In  the aquatic and semi-aquatic species there is 
usually a brown or pale brown stripe on one or both margins of each 
lobe, with darker patches a t  the base and tip of each ventral iobe. The 
more terrestrial species show a greater variation in the sizes, shape, and 
position of the pigmented areas, which are often heavily sclerotized and 
dark brown or black.” 

THEOWALD (1957, p. 205) does not deny the correlation in question, 
but illustrates with examples that it must not be too categorically asserted. 
Excepting larvae with long, hairy lobes which are known to  him only 
from water, THEOWALD considers it unjustified to ascribe a function t o  
the structure of the lobes, which may rnerely indicate in which environ- 
ments the larvae preferably develop. 

A t  the same time there is a considerable reduction in the length of the 
anal papillae in the more terrestrial species (SAVCHENKO, 1954; CHISWELL, 
1956, p.413; BRINDLE, 1957). In  accordance with this a t  least al1 the 
known palearctic, presumably also the known nearctic, tipuline larvae 
with 2 or 4 horny lobes including T. Zesnei (fig. 12) have short anal papillae. 

THEOWALD (1957, p. 206) calls attention to  the possibility that  the anal 
papillae may be salt (chloride) absorbing organs of osmoregulation as in  
Culicidae and Tendipedidae (= Chironomidae) rather than gills and gives 
examples to show that the correlation between development of these 
structures and humidity of the substrate is not absolute. 

Considering al1 the evidence here discussed, there seems actually to be 
much to suggest that the sclerotization of the dorsal and lateral lobes of 
the spiracular disc as also the shortness of the anal papillae in the last 
instar larva of T. iesnei are in some way ascribable to  the non-saturation 
and susceptibility to desiccation of its sandy biotope. The absence of a 
water surface film explains why the lobes are not flat, soft and provided 
with marginal hairs as in aquatic and semi-aquatic species. The possibility 
that  the sclerotization of the lobes may be a more direct adaptation to  
dryness is a different problem. 

While it may seem likely a priori tha t  a certain degree of impermeability 
to  water may be conferred by sclerotization (cf. also KALMUS, 1941; 
LAFON, 1933), there are actually also instances of soft-skinned insects 
being resistant to desiccation (clothes moth larvae, according to MELLANBY, 
1934)) and a superficial layer of grease or wax rather than sclerotization is 
known to be responsible for the impermeability to  water in the cuticle 
af many insects (cf. MIGGLESWORTH, 1950, pp. 27-28; RICHARDS, 1951, 
pp. 299 ff.; EDNEY,  195’7, pp. !O ff.). In addition t o  this, the surface of 
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I'ig. 13. Pupa1 skins of Tipula lesnei. Female to the ieft; maie to  the right (head region of the 
iatter damaged). 

ttie spiracular lobes is only a very small fraction of the body surface. I t  
seems that any impermeability conferred to  them by sclerotization cannot 
contribute materially to the water economy of the larva. I t  would perhaps 
be worth while considering the possibility that not only the anal papillae 
but  also the spiracular lobes may have some function, osmoregulatory or 
otherwise. correlated with the degree of humidity of the substrate inde- 
pendentl!. of water permeability. 
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The larva 
male pupae 

10. The pupae. 
places itself near the surface before pupation. The female and 
can be easily distinguished from one another by the longer, 

more slender leg sheaths and longer antennal sheaths in the males, and 
by the hypopygial differences which are already clearly distinguishable 
(fig. 13). 

In spite of the rudimentary wings in the female imago, the wing sheaths 
of the female pupa are not correspondingly short. In pupae of the micropte- 
rous Tipula (Anomalopfera) nigru L. and Tipula (Oreomyza) pagana Meigen, 
BELING (1878) and THEOWALD (1957) describe a difference in length of 
female and male pupal leg sheaths, but they do not mention any difference 
in length of wing sheaths. So apparently neither in these species is there 
any difference. Some apterous or subapterous female Lepidoptera have 
reduced pupal wing sheaths; others, hardly so. I t  is perhaps a reasonable 
guess that reduction of wings without reduction of pupal wing sheaths 
has evolved more recently than wing reduction accompanied by pupal 
wing sheath reduction (cf. IMMS, 1957, pp. 531-532). 

Some time before emergence the pupae kept in glasses moved about 
and placed themselves a t  the soil surface with heads obliquely upwards, 
so as to  permit free passage for the emerging fly. Two males did not suc- 
ceed in leaving their pupal skins and died with the tips of their abdomens 
still enclosed. 

Out of 27 pupae including both larvae pupated in captivity and living 
pupae and pupal skins found in or on the earth, 11  were females and 14 
males, and 2 of uncertain sex. This suggests that the rarity of adult females 
is only apparent, being due to  their flightlessness and their more cryptic 
and nocturna1 habits, perhaps also to  a shorter life time. 

11. Summarizing remarks on the adaptations of TipuZa Zesnei 
to dryness. 

The traits which this study suggests as constuting adaptations to the 
dryness of the Canarian climate in T. lesnei may be summarized as follows: 

The short period of time within which emergence, mating and oviposi- 
tion takes place-only one night-serves to  ensure reproduction in the 
face of the heat and dryness of the usually hot and sunny Canarian day 
time. The choice of the shady slopes of mountains or barrancos for biotopes 
as contrasted with the sunny slopes serves the same purpose. 

It  may seem contradictory tha t  the biotopes of a species adapted to  a 
dry climate should be shady and relatively hurnid. However, some of these 
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relatively shady and humid spots later became dry, and this no doubt 
applies to  many such localities, especially during the long dry sunny 
Canarian summer. I t  is necessary for the species t o  have adaptations 
which ensure survival-like those of many xerophilous plants-through 
periods of drought. 

The insertion of the whole of the abdomen into the soil at oviposition 
ser\*es to  place the eggs at a depth where they are better protected against 
desiccation than if they were superficially deposited. 

The thick hard chorion of the eggs presumably protects them against 
desiccation, and they do not shrivel readily when exposed to  the air. 
Most other tipulid eggs studied have a thinner chorion and quickly shrivel 
when not wet. Once the eggs are laid their stickiness serves t o  create a 
mantle of soil particles around each of them, adding to  the protection 
against desiccation. I t  is suggested that the stickiness of the eggs is corre- 
]ated with a transformation of the two sternal valves into two forks facili- 
tating, through the ensuing reduction of their inner surfaces, the expulsion 
of the sticky eggs. Still the ordinary extrusion by squeezing the egg out 
of the sternal valves by the sole action of the sternal valves themselves 
as in superficially ovipositing species is not sufficient, presumably on ac- 
count of the stickiness as well as owing to  the impaired strength of the 
reduced valves. The egg must therefore be pushed out of the sternal forks 
by repeated thrusts of the region between the bases of the two abducted 
cerci. In  the end this mechanism of egg extrusion would thus be an indirect 
adaptation to  dryness. 

The larva of T. lesnei shares with some other tipuline larvae living in 
terrestrial, non-saturated substrates the sclerotization of the soft dorsal 
and lateral fleshy lobes characteristic of the spiracular discs of most tipulid 
larvae. In view of the correlation existing in tipulids in general between 
relative sclerotization of spiracular lobes and relative dryness of larval 
environment, it seems justifiable to consider this trait also as an adapta- 
tion to  the dryness of the Canarian soils. 

I n  Tipula livida v. d. Wulp, which is closely related to  T. lesnei, the 
sternal valves are similarly shaped like forks, and the mechanism of 
egg-extrusion from them is very similar. Also, its eggs are sticky and, 
it seems from preliminary measurements, exceptionally thick-shelled 
though not so thick-shelled as those of T. lesnei. Furthermore, the dorsal 
and lateral lobes of the spiracular disc of its larva are sclerotized into 
horns as in T. lesnei. The larval habitat, however, is apparently not so 
d V  as that  of T. lesnei, though clearly of the non-saturated, less wet type. 
Its o\.iposition is also accomplished by relati\?ely deep-boring. I t  seems pos- 

-- .._~__ -. . 
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sible that the ovipository and larva1 traits in question, which T. lesneishares 
with T. Zividu (and perhaps with other species of the T. livida-group?), 
may be primarily constitutional preadaptations (cf. HUXLEY, 1945, 
pp. 449 ff.) which have selective advantage in drier soils. 

The female of Tipula lesnei exemplifies the apparent correlation between 
flightlessness in tipulids and occurrence in  mountains and on islands, as 
discussed in an earlier paper (HEMMINGSEN, 1956, pp. 288 ff.). Its nearest 
relative is Tipula (Lunatipula) nigdeensis Bischoff 1906, of Asia minor, in 
which species the female iikewise has rudimentary wings (MANNHEIMS 

in Zitt.). 
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