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I. INTRODUCTION 

The cornmon "black" field crickets, from different areas 

of Australia and Ne\'T Zealand have, generally been treated pre

viously as belonging to a single species, Teleogryllus comma

dus (\'falk er}, al though other related species, su ch as; I· ~
ani eus (Le Guillou) have been recorded from various parts, of 

Australia (see Chopard (1951} and Leroy (1964a)). Owing to 

c:lose, morphological similarities among allopatric specimens, 

no critical attempt to separate morphological species was, made 

until this was done by Leroy (1964b). However, studies from 

phys,iological and genetical approaches have been made by sev

eral authors, who have shawn that "T. comrnodus" populations 

constitute different entities~ isolated reproductively as well 

as physiologically (Browning, 1952a, 1952b; Hogan, 1960; Bi

gelo\tt, 1962; Bigelo\tT and Cochaux, 1962; Cochaux, 1964; and! Le

roy, 1963, 1964a, 1964b). 

Rec:ently, Leroy (1964b} has shown that, on the basis 

of' the morphology of the sound-producing organs, Australian 

Teleogryllus co:r.rrnodus and Pacifie Island Teleogryllus oc,eani

cus are clearly different. Leroy's results have, thus indi

cated that it is possible to differentiate members of the 

comrnodus group by means of morphological chara.c:ters. The 

present work, begun before Leroy's Cl· _g_.) work was published, 

attempts to differentiate Antipodean populations formerly 
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referred to T. commodus~ by comparing morphometrical charac~ 

ters: statistically. 
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II. REVIEW OF PREVIOUS UORK 

Browning {1952a, 1952b) and Hogan (1960) studied the 

diapause· c~racteristics: of the eggs' of Teleogryllus commodus 

from South Australia and the State of Victoria and sho't'lred' that 

the proportion which enter diapause varie5 with different in

cubating temperatures:. Hogan (1960) found tha't 16 per cent. 
0 

hatched at 26.7 C without evidence of diapause, 64 per cent. 
0 0 

at 29.4 c, and 83.3 per c·ent. at 34 C. 

Bigelow (1962) found that a population, which he called 

T. commodus, from Ingham, Queensland (designated by him as 

Qn}, differed from a South Australian (Adelaide~) population 

{which he designated as Qa) in the length of incubation period 

at 28°0, and that sterile hybrids were produced by crossing 

the two populations. A third population from Victoria (de

s:ignated Qc), had two different hatching rates· at 28°0. It 

comprised a faster hatching group, the eggs of which had an 

incubation period o~ about 15 to 20 days, and a slower hatch-

ing group, 1~ich required from 35 to 85 days incubation. How

ever, fertile hybrids. were produced bet'lJI.reen Qa and Qc.. Thus 

Bigelow claimed that the Qn strain might be a different 

species. from the ether two, but that it was also possible that 

the three strains might be interconnected by an unknown series 

of interfertile populations. 
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In a genetical and physiological study of the same 

strains, Bigelow and Cochaux (1962) found that the F1 off

spring of the cross between Qc and Qa produced large numbers 

of F2 progeny, which in turn produced many healthy F3 nymphs. 

However, the F1 offspring from crosses between either Qn and 

Qa, or Qn and Qc were sterile. As; to the physiological 

aspect, a discrepancy was found between the results of their 

initial and later experiments on diapause of eggs .• The ir 

initial results showed that the proportion of eggs that hatch

ed without diapause at 28°C was different in the three strains. 

Their later result&, however, showed that an increase in the 

proportion of eggs hatching without diapause occurred in beth 

of the southern strains; i.e., in Qa and Qc. ttThes;e differ

ences,n the authors suggested, ttprobably involve different 

gene frequencies rather than different genes, and the gene 

frequencies can probably be altered rather quickly in respons·e 

to climatic changes". Bybrid. eggs Vhiah wu. .ob~ined by ei• 

ther cross~ing or reciprocal cros·sing Qn with Qa, and Qn with 

Qc all hatched without diapause:. Thus the authors believed 

ttsome sort of dominance is exerted by nondiapause over dia

pause genesn. 

Cochaux (1964) showed that the. hybrids from crosses of 

either Qn with Qa, or Qn with Qc, or their reciprocal crosses, 

\vere all sterile. There was no sexual activity; nevertheless 
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both sexe-s v1ere· alive and vigorous.. The females did not lay 

eggs since the ovaries were not functional. He also found 

that the speed of development varied between sexes of each 

type of hybrid. The results showed that the length of deve

lopment of nymphs was longer if the male parent was Qn and 

shorter if the female parent vvas Qn. 

Leroy ( 1963) has shmm that the different parametric 

rhythms and the characteristic frequency of the sound signals 

of the F1 produced by crossing T. commodus (assumedly from 

Canberra, Australian Commonwealth Territory; Burmley, Vict

oria; and Adelaide, South Australia- see Leroy (1964a)) with 

!• oceanicus· (assumedly from either Brisbane, Queensland, or 

Tahiti- see Leroy (1964a)) were intermediate between those of 

the parents. In a further study on the hereditary transmis-

s.ion of the sound frequency in hybrids of the same species 

(or strains as assumed by former authors), Leroy (1964a) 

showed that hundreds of F1 were obtained from crossing T. ~

modus with !• oceanicus but only a few adults appeared in the 

back-cross, only about ten males being able to stridulate. 

The signals of courting and fighting had the same character

istic frequency as those of mating for all the hybrids of the· 

first generations. However,the sound produced by the hybrids 

of the back-cross had a frequency which was neither that of 

the F1 nor of the parents'. 
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Rec:ently Leroy ( 1964b) has shmm a structural differ

ence in the sound-producing organs. between the two species: 

T. commodus has a lesser number of pegs {about 170) on the 

stridulatory vein thanT. oceanicus (with more than 240). 

Bigelow and Cochaux (1962) described sorne minor and 

overlapping differences in coloration and in the shape of the 

~roventricular teeth between the Queensland population (Qn 

strain) and the southern strains {Qa and Qc). Cochaux (1964) 

has mentioned that morphologically these strains are not dif

ferent except in certain configurations of the teeth of the 

proventriculus. Further information, both qualitative and 

quantitative, on morphological differences between Australian 

Teleogryllua crickets is wanting; no information of this kind 

exists for New Zealand populations:. 
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III. MATERIALS AND METHODS 

A. MATERIALS USED AND THEIR SOURCES 

Spec:imens from six strains of Teleogryllus crickets 

origniating in different geographical areas of Australia and 

New Zealand were studied. The strains had been in culture at 

Macdonald College of McGill University for several gener-

at ions. The original Australian strains were obtained from 

the following locations: Adelaide (South Australia) - here

after referred to as Qa; Perth {Western Australia) - Qw; Ing

ham (Queensland) - Qn; and Burnley (Victoria) - Qc. The New 

Zealand strains \'fere from Kaikoura (South Island) - Qk - and 

Auckland {North Island) - Qz. 

Adult crickets of each of these six strains were main

tained separately in 24 X 18 X 16-inch glass-walled and scre

en-covered cages on a diet of commercial "baby rabbit pellets" 

(manufactured by Ogilvie's Flour Mi11s, Montreal). Fresh 

grass was gi ven occas:ionally. Water was supplied regularly 

in J-shaped glass vials (5 X 1* inch) plugged with absorbent 

cotton. Paper strips were provided for shelter. Clean, 

moist sand contained in plastic Petri dishes was provided for 

oviJlOS:ition. Twice each week, the sand dishes containing the 

eggs were removed to an incubator at a temperature of 28°C :!: 1 

and a relative humidity of 95 percent., and replaced with new 
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ones' immediately. Dead and dying crickets were preserved in 

70 per c:ent. alcohol. Since the primary purpose of the in

vestigation was to compare the morphology of the different 

strains, only preserved specimens were used; immature stages 

were not considered. 

B. CHARACTERS STUD IED 

In comparing the six strains studied, measurements were 

made of the following: the length of the body exclusive of ap

pendages (mm.); the maximum width of the prothorax of intact 

specimens (mm.); the dimensions of the frans (mm. - see Fig. 

1); the overall dimensions of the pronotum dissected off and 

flattened (mm. - see Fig. 2); the number of pegs on the strid

ulatory veins of the tegmina (left and right); the length of 

the anterior femora and tibiae (mm. - see Fig. 12); the length 

and~ width of the tympanum on the exterior face of the fore 

tibia, measured as in Fig. 13 (1 unit = 0.015 mm.); the di

mensions of the ectoparameres of the male genitalia and of 

the second valvifer of the female genita1ia (mm. - see Figs. 

19 and 20); the dimensions of the epiproct (mm. - see Fig. 
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21); the height of the proventricular teeth measured as in 

Fig. 40 (1 unit = 0.0063 mm.); and the number of the denticles 

of the proventricular teeth (Fig. 40). 

Since individual members of a population may vary con

siderably in siz:e, and also beeause the various parts of the 

body have allometrie growth, comparisons of ratios of differ

ent parts of the body are more appropriate than single abso

lute measurements. The ratios or measurements used to compare 

strains were as follows: the length of the body over the width 

of the prothorax (of intact specimens.) , the length of the 

frons; over its width, the total (dorsal plus lateral) ''V'idth 

of the pronotum over its length, the length of the anterior 

tibia over that of the anterior femur, the longitudinal over 

the transverse diameter of the tympanum, the length of the 

ectoparamere of male genitalia over its '"'idth, the length of 

AB over'that of AC (Fig. 20) for the second valvifer of the 

female genitalia, and the length of epiproct over its width. 

Since the bases of the proventricular teeth are not clearly 

defined., an exact measurement of their widths l'las hard to 

make. Therefore, for the proventricular teeth no ratios were 

calculated and only absolute measurements of height were used. 
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C. SAMPLING METHOD 

In order to m.eas.ure accurately the individual varia

tion vlithin strains, a different sample from each \vas used to 

study each different morphological character, except in the 

study of the morphology of the fore-leg and tympanum,where the 

same sample was used for the two characters in each strain. 

Twenty specimens ( 10 males and 10 females) \•Tere· taken from 

each population or strain at random and used for studying 

auch characters as the proportions of body, frons, pronotœn, 

fore-leg and auditory organ. Since the structure of the ex

ternal genitalia and the shape of the epiproct are clearly 

different in the two sexes,and a fully developed stridulatory 

vein exists in the male, only 10 individuals of one sex were 

used in studying these characters. In comparing the numbers 

of denticles and the heights of the proventricular teeth,five 

individuals of each sex of each strain 1rrere compared \vith 

similar samples from the other strains. Since, in this case, 

the variables are the teeth themselves,the actual sample size 

for each strain was, therefore, not 5, but 72 (the tooth num

ber for each individual) X 2 (sexes} X 5 (number of individ

uals:), or 720. 

The s.ampled specimens '!lere preserved indi vidually in 

70 per cent. alcohol in small glass vials, and each specimen 

w·as~ given a random number. In studying any particular chara-
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cter, the portion of the insect concerned was removed and the 

remainder of the insect returned to the original population, 

so that such used specimens might be sampled again for study

ing a second or subsequent character. 

D. PREPARATION OF SLIDES 

Slides were prepared as follows:the portion of the in

sect to be examined was treated first in 10 per cent. cold KOH 

solution for 16 - 24 hours, to digest muscles and other tis

sues:, and then rinsed with tap '\l'rater and distilled water three 

times each. All materials were treated in the same way and 

then kept in their original containers with 70 per c·ent. al

cobol. 

1 
Polyvinyl lacto-phenol was used as the mounting med-

1. Commercial polyvinyl alcohol (Elvonol, type A, 5l.A.05, 
Hartman-Leddon) -------------------------- 2.5 grams 

Lacto-phenol solution (45 grams phenol detached crystals 
in 45 cc.. of lactic acid) ------------------- 30 cc. 

(Beirne, 1955). 
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iurn. A drop of the medium was placed on a clean slide and a 

piec·e of the treated material inserted into the medium. A 

cover-glass was then applied, and the slide marked with an 

inscriber giving details of the source of the material, the 

sex, the random number, etc., and dried. 

E. EXAMINATION 

The prepared slides of the proventriculus and wings· 

were examined under a binocular compound microscope (eye

pieces 10 X objective 10). A 10 mm. calibrated micrometer 

was· used to measure the height of the teeth of the proventri

culus (Fig. 40) and the diamet ers' of the· t ympana (Fig. 13) , 

and the latter was measured under an uniocular compound micro

scope (eye-piece 4 X objective 10). A hand-counter was used 

when counting the number of pegs on the stridulatory vein. 

A rectangular block of wood was used in measuring the 

length and the width of the body. An insect pin was put ver

tically into the wood. The preserved specimen was straigh

tened and set on the wood with the ventral side up. The head 
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of the insect was closely adpressed to the pin. A second pin 

was applied perpendicularly at the tip of the abdomen. The 

insect was then removed and the distance between the two pins 

measured to the nearest mm. by means of a centimeter scale. 

As the prothorax is rigid and has a constant shape, it was 

taken to represent the width of the body and measured in a 

similar way as for the length of the insect. 

As it was not possible to make a satisfactory slide of 

the hemispherical head, a special measuring deviee was used. 

A plastic ring with a diameter of 15 mm. and a height of 4 mm. 

was sealed to a clean s1ide by means of wax paraffin around 

the outer edge of the ring. The head of a decapitated cricket 

was put in the ring and covered with the micrometer slide and 

the measurements made under a dissecting microscope. The 

length and width of the frons, as i1lustrated in Fig. 1, were 

measured from the apex to the fronto-clypeal suture and from 

one mesal edge of the antennal sockets to that of the other. 

A binocular dissecting microscope (Wild, Heerbrugg, 

M5-51029} with an attached camera lucida {Wild) was used for 

drawing figures. A desk calculator (Monroe, CSA-8, 636731) 

was used for making calculations. 



- 14 -

F. ANALYSIS 

Owing to close morphological similarity in the six 

strains studied, it is very difficult to compare them by qual

itative means. The interpretation of the findings in the 

present work is therefore based mainly on statistical .~alyses 

of' data obtained by measurements. Analysis of variance (Steel 

and Torrie, 1960) was used for testing differences bet,,..reen 

strains, within strains and between sexes. The !-test (Steel 

and Torriet Q.E.• ill·) was also used to compare two sample 

means in those cases in which there was a significant differ

ent between strains. 
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ri. RESULTS 

A. PROPORTIONS OF BODY, FRONS AND PRONOTUM 

In comparing the ratios of the measurements of length 

to width of the body and frons and of Width to length of pro

notum, twenty specimens,ten of each sex, were drmm from each 

strain. The analysis of variance, for these data, as tabu

lated in Tables I, V and IX, shows clearly that in every case 

the main factor tstrain' is significant. The significant 

'strain X sex' interaction, as shown in Table V for the fron

tal ratio, implies that the differences among strains are in

fluenced by the differences 1-vhich exist between sexes, and 

vice versa. A comparison of sample means between strains of 

each sex,as shown in Tables II, VI and X, shows that for each 

character the results for the two sexes within a given strain 

do not always coïncide. 

there is morphological 

This, hmrTever, is not surprising as. 

sex differentiation within certain 

strains. 1·1eans and the ranges of ratios of the measurernents 

for each of the three characters mentioned are tabulated in 

Tables III, VII and XI, for both sexes of each strain. The 

low value of stand'ard deviation in each case' suggests that. the 

observed values do not deviate much from the calculated meani. 

Means of actual measured 

listed in Tables ri, VIII 

dimensions for each character are 

and XII. It is clear, from the 

range of measurements, that in each character, the observed 
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values overlap each other both in sexes and strains. The se 

characters cannot therefore be used satisfactorily to separate 

single specimens of these various strains. 

B. NU:MBER OF STRIDULA TORY PEGS 

Tegminal sound-producing organs were studied in males 

of all six strains. The numbers of pegs on the stridulatory 

vein of each te:gmen were compared for ten males, of each 

strain. In Table XIII, the analysis of variance shov1s that 

differences in the number of pegs for both strain and side 

are· significant. The results of comparison of sample means 

between strains for each tegmen, as listed in Table XIV, show 

no conformity between the tegmina of the left and right sidas 

in certain strains. The morphological difference betweem the 

two tegmina in a single strain is perhaps due to a functional 

need, since from the means tabulaPed in Table XV, the right 

t&gmen, which is almost always· on top, usually has a larger 

number of pegs. It was found, from the data listed in Table 

XV, that the numbers of pegs on the files of both tegmina in 

the Qn strain are far greater (a mean value of 257.5 on the 
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right tegmen and 252.6 on left) than in other strains. In 

addition, the shape of the pegs in Strain Qn differs from that 

of the other strains (Fig. 3 to 8). These findings agree \'Ti th 

thos~ of Leroy (1964b, fig. 6). Therefore, by using these 

characters·, it is easy to differentiate between Strain Qn and 

the others~ 

C. PROPORTIONS OF FORE-LEG A© TTI,1PANUM 

Statistical analysis of the ratio of tibia to femur 

length and of length to "tfTidth of the tympanum on the exterior 

2. A dry specimen from Hawaii of what appears to be correctly 
called Teleogryllus oceanicus was; examined. This was 
found to lack a small triangular cell which is constantly 
pre~s:ent at the tip of the tympanic: membrane of the tegmen 
in Strain Qn, as shown in Figs. 10 and 11, but the number 
(246} and shape of the pegs on the file of the right teg
men vvere: similar to those of Strain Qn ( see Figs. 5 and 
9), which is thus probably referable to !· oceanicus~ or a 
very closely related species. It is also of interest to 
note that:. in a series of Teleogryllus from Easter Island, 
the number of teeth varied from 166 to 191; i.e., within 
the range of T. commodus and not of T. oceanicus to which 
this· population had· been referred by Chopard (1924) and 
subsequent authors. 
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:tac:e of the fore tibia sho,'fs. that· the differences among 

strains are highly significant for both characters, but that 

no difference between the· side:s of the insects occurred in ahy 

case ( s·ee analysis of variance in Tables XVI andl. XX). The 

latter re:sult, however, was not unexpected, since it aan be 

pre·sumed! that the development of the fore-legs and tympana, in 

re~ation to their respective functions, would be· symmetrical. 

The ratio mean, which is an average value for the two sides, 

compares each sex of each strain with the corresponding sex of· 

another strain for· each of the two characters. A comparison 

of sample means between strains for the two characters is 

shown in Tables· XVII and XXI. The· results show no confomity 

between the sexes for each strain in the two characters (ex

cepting that for Strain Qk in the ratio o:f tympanal measure

ment.s.). However, from the tabulated' results shoiArn in Table 

XVII, it is found that Strain Qn males are always different 

from the others in the mean of ratio of the fore-leg measure

ments. Also, the females of the Qn strain differ in the mean 

of ratio of tympanal dimensions {see Table XXI) from ali of 

the rest, except Qk. It is also found, from Table XXI, that 

Strain Qk is diff'erent in both sexes from the other strains, 

exc:ept Qn, in its ratio of the diameters of the tympanum. 

Data listed in Tables XVIII and XIX, like those in Tables XXII 

and XXIII, show the means of ratios and their ranges, and the 
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mean value of measured dimensions for eacb sex in al1 the 

different strains. It is interesting to find that the female, 

with the exception of the Strain Qa, has a1ways: a large tym

panal ratio (i.e. the tympana are longer or narrower). This 

may be due to a functional need, since, in courtship, the 

roles of the ti>TO sexes differ, the female always: being the 

passive member. Just what the differenc·e in function may be 1 

and how the shape of the tympanum affects this, is difficult 

to surmis:e. 

D. PROPORTIONS OF EXTERNAt GENITALIA 

The structure of the externa1 genitalia for each se:x: 

is basically the same in all strains. (Figs. 14 to 20). The 

dimensions of the ectoparamere' of the. male and of the se:cond 

valvifer of the female, as illustrated in Figs. 19 and 20, 

were measured for ten individuals of each sex of each strain. 

In every case the ana1ys;is of varianc:e showed. highly signifi

cant differences among the strains: for each of the characters 

(see Table XXIV an~ Table XXV}. A comparison of sample means 

betwee:n all possible combinations of strains, as listed in 
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Table XXVI, shows that in each case, the ratio. mean of the 

ectoparamere· dimensions for males of Strain Qn is different 

from that of the ether strains;. Hmvever, in females of the 

same strain (Qn) the results. do not exactly correspond with 

those of the male·s. From the data given in Table XXVII, it: 

is demonstrated! that:. the ratio mean values for the two char

actera discussed above is larger in Qn males than in the males 

of other strains. The ratio mean for Qn females, on the con

trary, is smaller than that of females of the ether strains, 

with the exception of the Qz strain. Table XXVIII and Table 

XXIX show the means; of aetual dimens.ions from which the ratios 

were obtained. 

E. PROPORTIONS OF EPIPROCT 

A more useful and reliable· morphological character that 

can be us;ed· for identifying the different strains, dis·covered 

in the present work, lies in the morphology of the epiproct. 

The shapes. of the posterior margin and' of the postera-lateral 

pigmented areas of the epiproct are clearly different for each 

strain ( s-ee Figs. 22 to 39). This feature is very constant 
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for both sexes within Strains Qa, Qw and Qn, and it is also 

constant in female Qk, but less so in Qk, Qz males and Qz fe

males, while it varies greatly within both sexes of Strain Qc 

{ see Figs·. 32 to 39). The ratios obtained from the dimensions 

of epiprocts of each sex, were also comparac:t~ The results of 

analysis of variance and of the comparison of sample means 

between strains of each sex are shown in Tables XXX, XXII and 

XXXII. From the results listed in Table XXIII, it is sho~m 

that the ratio of epiproct measurements in the female of 

Strain Qn is different from the same sex of other strains, 

but no difference is found between Qa, Qw, Qk, Qz and· Qc. In 

the male, however, the results ate not the same as for the 

female. It is found that the Qn is diffeeent from Strains 

Qa, Qw, Qk, Qz and Qc. Qz is different from Qw, Qk, Qc but 

not Qa. It is also found that Qa is different from Qw, Qk 

and Qc, however, there is no difference between the last three 

strains. The ratio means and the means of the measured dimen

sions are tabulated in Tables XXXII and XXXIV. 
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F. PROVENTRICULUS 

The morphology of the proventriculus is rather compli-

cated. The outer shape· of t.he proventriculus resembles that 

of a pear,and its: inner wall contains many sclerotizeà teeth, 

which, depending on how ona looks at them, are arranged in 

twelve transverse rows or six vertical columns. In each row 

there are six teeth, or conversely, in each column there are 

twelve teeth. The total number of proventricular teeth is 12 

X 6, or· 72. Each tooth bears several denticles, each of \fhich 

is either slender with a sharp point, or stout with a blunt 

point. The features of the teeth, howe::ver, vary within 

strains as well as among strains. 

The analysis of variance, as shown in Tables XXXV and 

XXXVIII for each of the two characters, indtcates that the 

factors, strains, replication, individual, and row, are all 

highly significant. The larger calculated value of 'row' in 

both cases, implies that the difference between rows is more 

significant than that for the other factors. A comparison of 

sarople means of denticles and of tooth-height between rows of 

strains is shown in Table XXXVI and Table XXXIX. Since there 

is a highly significant difference between replications and 

that of the individuals, the differenc~es between the rows in 

the various strains scarcely enable one to conclude that any 



- 23 -

one of the strains is significantly different from the others. 

In addition to this, the inconsistency in the form of the 

t.eeth also shmqs that the reliability of this character is 

questionable. Therefore, the author would not place much 

confidence in tooth-form. The means and the range of means 

in respect to the tooth characters are tabulated in Tables 

XXXVII and XL. The high value of standard deviation implies 

a wide spread in the measurements, of the individuals in each 

strain. 
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V. DISCUSSION AND CONCLUSIONS 

The analysis of the data discussed above shows that 

when a character from one strain is compared wit.h that from 

the ot.hers the results are not always in agreement between 

sexes: or between sides (right and left) in the same strain. 

This is, of course, o1ving to the morphological differentiation 

between the sexes, and also betl"leen the sides in the case of 

the tegmina. It was also found, that the results obtained 

from a comparison between two strains for one charaeter did 

not ne.:cessarily co:aform with those obtained when another 

character was compared for the same two strains. This, how

ever, may be explained on the basis of the hypothesis that 

the same morphological feature or features ocnurring in dif

ferent strains: may have followed the same pattern of evolu

tion. 

The rasults of the present study are· summariz.ed in 

Table XLI. They show statistically that in every case Strain 

Qn is different from Qw, and, with few exceptions, also from 

Qk, Qz, Qa and Qc. In the case of the la~st two strains, the 

present findings agree with those of former workers obtained 

by arlopting different approaches. This enables one to con

elude that Strain Qn belongs to different group from thé rest. 

It shotJld, in fac:t, be referred to as: Teleogryllus oceanicus 

{Le Guillou). 
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Chopard (1951) recorded both Gryllulus (= Teleogryllus) 

commodus and oceanicus from various areas of Australia. Cho-

pard's key (p. 408 - 409) for separation of these two species 

is based entirely upon size, which is not reliable on a qual

itative basis. It is thus probable that the locality records 

of Chopard are not valid for the species under which they are 

listed, as sorne of the records listed for oceanicus are un

doubtedly of commodus, and vice versa. 

The relationship between Strains Qw and Qa is very am

biguous. From the tabulated results (see Table XLI) it seems 

that there are few differences between the two st.rains. How

ever, when the· shape of the: epiproct ( see Figs. 22 to 25) is 

taken into consideration, it is shown clearly that they dif

fer. Moreover, a vast geographie distance(about 1400 miles) 

is involved between Perth (Western Australia) and Adelaide 

(South Australia), the respective sources of the two strains. 

Therefore, it is possible that a series of bio-geographie en

tities, differing slightly from each other, may exist between 

the two populations. Ho'!tTever, until further genetical and 

physiological evidence is obtained, it is scarcely possible 

to clarify the relationship between Qw and Qa~ 

3. The two strains interbreed freely in the laboratory, pro
ducing interfertile hybrids. 
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It 1.vas found that the morphological divergence bet\-'Teen 

Strain Q·w· and the two Ne'ltl Zealand strains, Qz and Qk, are muc'h 

greater than those betv·reen either C~w and Qa, or Qw and Qc. 

This, hov1ever, is not unexpected, since the islands of Ne11 

Zealand are Nidely separated geographically from the Austra-

lian continent. 

No significant differences are apparent among Strains 

Qa, Qc and Qz even though the last is geographically isolated 

from the former tlr.J"o. It was found, however, that Qk differs 

in certain respects from all three. The considerable morpho-

logical divergence between the tNo NeN· Zealand strains Nas 

quite unexpected in viev..r of the fact that only a single 

species \vas formerly believed to be invol ved~ and this rend ers 

the situation more complex. 

It may be assumed tha.t Strain Qz originated as migrants 

from Australia and is derived from similar ancestors to 

those that gave rise to Qa and related south-east Australian 

stre.ins. The South Island strain, Qk, may perhaps have been 

derived from the same source. After the ti'ro Ne1.•r Zealand 

4. It v.ras found that the t;"lo Ne-v·r Zealand strains, Qk and Qz, 
can interbreed freely in the laboratory (from data un
published) and produce fertile hybrids. 
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strains had existed in different bio-geographie circumstanc:es 

for a long period of time, morphological divergence would not 

be unexpected. It is also possible, hov-rever, that introduction 

into the tt•ro main islands of New Zealand occurred at different 

times. The South Island strain, Qk, since it shows grea~er 

divergence, could have been introduced at an earlier period of 

time, or possibly from a non-Australian (i.e. Oceanic) source. 

From the above, one can conclude that the Australian 

and New Zealand crickets,, formerly kno\'.rn collectively as 

Teleogryl 1 us commodus, are made up of at least tli'O different 

species: !• commodus (T,'Jalker) and 1· oceanicus {Le Guillou). 

'l'he name !· commodus, should certainly be applied to those 

crickets from Western Australia (çM) whence tha type of this 

species t'Vas originally described. The name !• oceanicus 

should be applied to t.hose from Queensland (Qn) and Lerov 

{1963, 1964a) has correctly used T. oceanicus to refer to a 

population from Brisbane, Queensland. 

St.rains Qa, Qc and Qz should be treated either as dis

tinct bio-geographie entities: of !• commodus or, as suggested 

bv Bigelow {1962), the name servillei (Saussure, 1S77) should 

be reapplied to these eastern populations. If the latter 

course of action were adopted, available evidence would indi

cate only subspecific status for the eastern forms. 
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The position of Strain Qk is the most difficult to de

termine. It appears reasonable to treat it as a geographie 

isolation product of the "servillei" group of T. cornmodus 

which has now attained, or is in the process of attaining the 

status of a distinct subspecies. This hypothesis will require 

substantiation by genetical and physiological experimentation 

such as that at present in progress at Macdonald Collage of 

McGill University. 
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VI. SUMMARY 

The morphology of six populations: of Teleogryllus, the 

~:ommon ttblack" field crickets,from different geographie areas 

of' Australia and New Zealand were compared by means of mathe

matic:a.l methods. These populations are designated Qa, Qw, Qn, 

Qc:, Qk and: Qz. 

Statistically, it is shown that the Qn strain from 

Queensland. is morphologically quite different from the others. 

The morphology of the sound-producing organs in the· Qn strain 

is· very similar to the Hawaiian speciea 't"Thich is apparently 

correctly called Teleogryllus oceanicus (Le Guillou}. In this 

character the Qn strain is also very similar to the Pacifie 

Island (Tahiti) population of Leroy {1964b) and presumably 

identical 't<lith her Queensland material. 

oceanicus is applicable to Strain Qn. 

Hence, the name T. 

The population Qw from \'lestern Australia whence Teleo

gryllus c::ornmodus ('!Jlalker) was originally des;cribed, is differ

ent from the South Australia ponulation (Qa) in certain minor 

morphological aspects. Therefore,if these populations should 

prove to be distinct, the Qv-1 not the Qa population would be 

re! erable to true !· commodus (t'lalker). 

Since· there are no significant differences between 

strains Qa, Qc (from Victoria) and Qz (from North Island, New 
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Zealand), it is reasonable to assume that they represent a 

series of closely related bio-geographie products of Qw, to 

which the name servillei (Saussure) might be applied in a sub

specific sense. 

The Ok strain (from South Island, New Zealand) is 

believed to be a divergent member of the south-east Australian 

group. Both genetical and physiological evidence now being 

accumulated is necessary to clarify the position. 

An interesting secondary observation is that in all 

strains except Qa, the female tympanum is longer or narrower 

than in the male, although the reason for this is unknown. 
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TABLES 

From I to XLI 



TABLE I. RATIO OF LENGTH/WIDTH OF BODY 
IN SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE 
1 

SOURCE OF VARIATION s.s. df. :r-~.s. 

Total 4.986 119 

Treatments 1.460 11 

Strains 1.092 5 0.218 

Sexes 0.089 1 0.089 

Sex X Strain 0.279 5 0.056 

Replications 0.432 9 0.048 

Errors· 3.094 99 0.031 

1. From Steel & Torrie (1960: 194- 211). 

**: Highly significant, based on 0.01 level. 

F-VALUE 

7.03** 

2.87 

1.81 

1.55 



TABLE II. COMPARISON OF SAMPLE MEANS OF RATIO OF LENGTH/ 
t:JTDTH OF BODY OF SIX TELEOGRYLLUS STRAINS 

Compared dl 
Strains 

J'.'Iale 

Qa - Qw 0.019 0.066 

Qa - Qn 0.132 0.052 

- Qk 0.029 0.043 

Qa - Qz 0.164 0.050 

- Qc 0.074 0.054 

Q1,v - Qn 0 .151 0. 068 

Qw - Qk 0.048 0.062 

Qw - ~z 0.145 0.067 

Q·N· - Qc 0.055 0.070 

Qn - Qk 0.103 0.047 

Qn - Qz 0.296 0.053 

Qn - Qc 0.206 0.057 

Qk - Qz 0.193 0.044 

Qk - Qc 0.103 0.049 

Qz - Qc 0.090 0.055 

Sex 

3 Ca1c.va1. 0: 

0.288 

2.538* 

0.674 

3. zeo~:<>:, 

1.370 

2. 221':' 

0.774 

2 .164~~ 

0.786 

0.066 0.102 

0.351 0.117 

0.223 0.128 

0.060 0.110 

0.214 0.123 

0.285 0.076 

0.157 0.091 

0.006 0.065 

0.148 0.085 

0.128 0.107 

5.585** 0.291 0.086 

3.614** 0.137 0.102 

4.386~:<* 0.163 0.100 

2 .102:.:< 0.009 0.114 

1.636 0.154 0.094 

ema1e 

Ca1c.va1. 

0.647 

3.000** 

1.742 

0.545 

1.740 

3. 750):(* 

1.725 

0.092 

1.741 

1.196 

3 .384~c)',c 

1.343 

1.630 

0.079 

1.638 

1. d: difference bet1.veen tv;o samp1e means. 
2. Sd: samp1e standird deviation, ca1cu1ated by equation: 

sd = (2S
2
/n) , where s2 

obtanied by equation: 62= 
[(n1 - 1)Si + (n2 - 1}S~]/((n1 - 1} + (n2 - 1)], 
n = n1 = n2 = 10 = samp1e size of each strain, assum-
• ,..> 2 ..... 2 
1 ng ~1 = ~2' ~1 =oz• 

3. T-va1ue, ca1cu1ated by equation: t = d./Etf. 
*: Significant, based on 0.05 1eve1, df = 18. 
':"~: High1y significant, based on 0.01 leve1, df = 18. 
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TABLE III. RATIO OF SIX TELEOGRYLLUS STRAINS 

Strain Sex 

Qa 

Qw 

Qn 

Qk 

Qz 

Qc 

l•1ale 
Female 

r.1a1e 
Female 

:f<.1ale 
Fema1e 

Male 
Female 

1>1ale 
Female 

Male 
Female 

Specimens _ Range of S_ 1 
Measur~ x s Indi vidual_s x Range of 1ilea~ . 

10 
10 

10 
10 

10 
10 

10 
10 

10 
10 

10 
10 

3.654 0.106 3.548 - 3.760 0.034 3.543 - 3.765 
3.877 0.303 3.574 - 4.180 0.096 3.565 - 4.189 

3.673 0.178 3.495 - 3.851 0.056 3.491 - 3.855 
3.811 0.113 3.698 - 3.924 0.036 3.694 - 3.928 

3.522 0.124 3.398 - 3.646 0.039 3.395 - 3.649 
3.526 0.212 3.314 - 3.738 0.067 3.308 - 3.744 

3.625 0.083 3.542 - 3.708 0.026 3.541 - 3.709 
3.654 0.265 3.389 - 3.919 0.084 3.381 - 3.927 

3.818 0.113 3.705 - 3.931 0.036 3.701 - 3.935 
3.817 0.170 3.647 - 3.937 0.054 3.641 - 3.993 

3.728 0.133 3.595 - 3.861 0.042 3.592 - 3.864 
3.663 0.244 3.419 - 3.907 0.077 3.413 - 3.913 

1. p. = x + t.Ol X SX , df = 9, based on 0.01 1eve1. 
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TABLE IV. LENGTH WIDTH OF BODY IN TELEOGRYLLUS STRAINS (nnn) 

Specimens f.1ean of Range of Iv!ean of Range of 
Sex Measured Leng;th :Measuremen.ts Width Heasurements . - . Strain 

Qa :Male 10 25.460 24.00 - 27.10 6.970 6.50 - 7.60 
Female 10 24.840 18.00 - 27.50 6.400 5.50- 7.00 

Qw Nale 10 24.020 23.10 - 25.00 6.550 6.00 - 6.95 
Female 10 23.940 21.50 - 26.50 6.290 5.70 - 7.00 

Qn Male 10 24.240 21.50 - 26.90 6.880 6.50 - 7.50 
Fema1e 10 24.000 21.50 - 28.00 6.800 6.50- 7.50 

Qk IfJale 10 24.670 20.50 - 26.10 6.800 5.90 - 7.05 
Fema1e 10 23.770 20.00 - 28.50 6.500 5.80 - 7.00 

Qz Male 10 24.735 22.10 - 28.00 6.480 5.80 - 7.20 
Fema1e 10 25.080 23.00 - 29.00 6.570 6.00 - 7.20 

Qc Male 10 24.370 19.00 - 27.50 6.545 5.10 - 7.80 
Fema1e 10 22.950 19.50 - 27.00 6.260 5.70 - 7.00 



TABLE V. RATIO OF LENGTH/WIDTH OFFRONS 
OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE1 

SOURCE OF VARIATION s.s. df. M.S. 

Total 0.866 119 

Treatments 0.604 11 

Strains 0.465 5 0.0930 

Sexes 0.099 1 0.0990 

Sex :X: Strain 0.040 5 0.0080 

Rep1ica t ions; 0.013 9 0.0014 

Errors 0.249 99 0.0025 

1. Refer to foot-note in Table I. 

*: Significant, based on 0.05 1evel. 

*~c: Highly significant, based on 0.01 level. 

F-VALUE 

'37.20** 

39 .6o~o'r: 

3 .20*~:~ 

0.56 



TABLE VI. COMPARISON OF SAMPLE MEANS OF RATIO OF LENGTH/ 
WIDTH OF FRONS OF SIX TELEOGRYLLUS STRAINS 

Compared 1 
Strains d 

Qa - Qw 0.152 

Qa - Qn 0.014 

Qa - Qk 0.055 

Qa - Qz 0.043 

Qa - Qc 0 .. 005 

Qw - Qn 0.138 

Qw - Qk 0.207 

Qw - Qz 0.109 

Qw - Qc 0.149 

Qn - Qk 0.069 

Qn - Qz 0.029 

Qn - Qc 0.009 

Qk - Qz 0.098 

Qk - Qc 0.060 

Qz - Qc 0.0'.38 

1o:1ale 
2 

sd 

0.016 

0.021 

0.016 

0.023 

0.014 

0.024 

0.020 

0.026 

0.018 

0.024 

0.029 

0.022 

0.026 

0.018 

0.025 

Sex 

3 
Calc.val. ër 

9.500** 0.179 

0.667 0.116 

3.438** 0.010 

1.?370 0.034 

0.357 0.053 

5.750** 0.063 

10.350** 0.189 

4.192':<* 0.145 

8.278** 0.126 

2.875* 0.126 

1.000 0.082 

0.409 0.063 

3.769** 0.044 

3.333** 0.063 

1.520 0.019 

0.020 

0.018 

0.028 

0.020 

0.022 

0.016 

0.026 

0.018 

0.021 

0.025 

0.016 

0.019 

0.026 

0.028 

0.021 

1, 2, and 3 refer to foot-notes in Table II. 

*: Significant, based on 0.05 1eve1, df = 18. 

Female 

Ca1c.val. 

8.950** 

6.444** 

0.'.357 

1.700 

2.409* 

3.938** 

7.269** 

8.056,'(* 

6.000):<* 

5.040** 

5.125** 

3.316** 

1.692 

2.250* 

0.905 

>:C>'.<: High1y significant, based on 0.01 1eve1, df à! 18. 
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TABLE VII. RATIO OF LENGTH/WIDTH OF P'RONS OF SIX TELEOGRYLLUS STRAINS 

Specimens Range of s 1 -Strain Sex Iv1easured x s Individuals x Range of· Hean 

Qa Male 10 1.654 0.026 1.628 - 1.680 0.008 1.628 - 1.680 
Female 10 1.632 0.048 1.584 - 1.680 0.015 1.538 - 1.681 

Qw Iv'fale 10 1.502 0.044 1.458 - 1.546 0.014 1.456 - 1.548 
Female 10 1.453 0.040 1.413 - 1.493 0.013 1.411 - 1.495 

Qn Male 10 1.640 0.061 1.579 - 1.701 0.019 1.578 - 1.702 
Female 10 1.516 0.033 1.483 - 1.549 0.010 1.484 - 1.548 

Qk Male 10 1.709 0.045 1.664 - 1.754 0.014 1.663 - 1.755 
Female 10 1.642 0.074 1.568 - 1.716 0.023 1.567 - 1.717 

Qz lv1a.le 10 1.611 0.068 1.543 - 1.679 0.022 1.539 - 1.683 
Female 10 1.598 0.042 1.556 - 1.640 0.013 1.556 - 1.640 

Qc J1lale 10 1.649 0.038 1.611 - 1.687 0.012 1.610 - 1.688 
Fema1e 10 1.579 0.049 1.530 - 1.628 0.016 1.527 - 1.631 

1. Refer to foot-note in Table III. 
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TABLE VIII. LENGTH AND i:JIDTH OF FRONS IN SIX TELEOGRYLLUS STRAINS (mm) 

Specimens Mean of Range of lliean of Range of 
Strain Sex f.!easured Length Measurements \'/id th Measurements 

Qa Jv1a1e 10 2.580 2.300 - 2.850 1.560 1.400 - 1.700 
Female 10 2.440 2.300 - 2.700 1.495 1.400 - 1 .. 650 

Qw Hale 10 2.370 2.200 - 2.500 1.580 1.450 - 1.700 
Fema1e 10 2.180 2.000 - 2.400 1.500 1.400 - 1.650 

Qn l'ra. le 10 2.595 2.300 - 2.900 1.580 1.450 - 1.700 
Female 10 2.380 2.250 - 2.500 1.570 1.500 - 1.650 

Qk Male 10 2.565 2.350 - 2.750 1.500 1.400 - 1.600 
Fema1e 10 2.475 2.200 - 2.700 l-.510 1.350 - 1.700 

Qz Male 10 2.310 2.100 - 2.650 1.435 1.300 - 1.600 
Fema1e 10 2.285 2.150 - 2.650 1.430 1.350 - 1.650 

Qc Hale 10 2.450 2.150 - 2.650 1.485 1.350 - 1.600 
Female 10 2.345 2.150 - 2.600 1 .. 485 1.400 - 1.600 



TABLE IX. RATIO OF WIDTH/LENGTH OF PRONOTUM 
OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE
1 

SOURCE OF VARIATION s.s. df. M.S. F-VALUE 

Total 1.746 119 

Treatrnents 0.976 11 

Strains 0.550 5 0.1100 15.94** 

Sexes 0.367 1 0.3670 53.19** 

Sex X Strain 0.059 5 0.0118 1.71 

Replications 0.086 9 0.0096 1.39 

Errors 0.684 99 0.0069 

1. Refer to foot-note in Table I. 

**: High1y significant, based on 0.01 1evel. 



TABLE X. COl\1PARISON OF SAMPLE MEANS OF RATIO OF TJHDTH/ 
LENGTH OF PRONOTUH OF SIX TELEOGRYLLUS STRAINS 

Sex 
Male 

Compared· 1 2 
Strains d c-

"""d 
3 

Calc.va1. d Sd Ca1c.va1. 

Qa - Qw 0.093 0.030 3 .100t;;~:~ 0.087 0.027 

Qa - Qn 0.177 0.038 4. 658>';;~~ 0.093 0.035 

Qa - Qk 0.059 0.039 1.513 0.029 0.029 

Qa - Qz 0.042 0.032 1.312 0.072 0.033 

~~a - Qc 0.008 0.0415 0.167 0.002 0.032 

Qw- Qn 0.270 0.041 6.585** 0.180 0.030 

Qw - Qk 0.152 0.042 3 .619*~" 0.116 0.022 

Qw - (~z 0.135 0.035 3 .857,."* 0.015 0.028 

Qw - Qc 0.101 0.050 2.020 0.085 0.026 

î~n - Qk 0.118 0.048 2.458):<: 0.064 0.031 

Qn - Qz 0.135 0.042 3.214*"" 0.165 0.035 

Qn - Qc 0.169 0.055 3 .073):C* 0.095 0.034 

Qk - Qz 0 .. 017 0.044 0.386 0.101 0 .. 029 

Qk - Qc 0.051 0.056 0.911 0.031 0.028 

Qz - Qc 0.034 0.051 0.667 0.070 0.033 

1, 2, and 3 refer to foot-notes in Table II. 

l!': Significant, based on 0.05 level, df = 18. 

**: Highly significant, based on 0.01 1evel, df = 18. 

3.222*>';: 

2.657* 

1.000 

2.182~~ 

0.062 

6.000':C* 

5.273** 

0.536 

3.269':C* 

2.064 

4. 714*"" 

2.794* 

3.607** 

1.107 

2.121* 
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TABLE XI. RATIO OF ~IIDTH/LENGTH OF PRONOTID-1 OF SIX TELEOGRYLLUS STRAINS 

Specimens Range of s 1 -Strain Se x Heasured x s Individuals x Range of Jl1ean 

Qa lv1ale 10 2.964 0.057 2.907 - 3.021 0.018 2.906 - 3.022 
Female 10 2.892 0.072 2.820 - 2.964 0.023 2.817 - 2.967 

Q\'.r }Tale 10 2.871 0.075 2.796 - 2.946 0.024 2.793 - 2.949 
Female 10 2.805 0.045 2.760 - 2.850 0.014 2.759 - 2.851 

Qn Male 10 3.141 0.105 3.036 - 3.246 0.033 3.034 - 3.248 
Female 10 2.985 0.082 2.903 - 3.067 0.026 2.901 - 3.069 

Qk Hale 10 3.023 0.110 2.913 - 3.133 0.035 2.909 - 3.137 
Fema1e 10 2.921 0.053 2.868 - 2.974 0.017 2.866 - 2.976 

Qz Hale 10 3.006 0.082 2.924 - 3.088 0.026 2.922 - 3.090 
Fema1e 10 2.820 0.077 2 • 7 Lr 3 - 2. 897 0.024 2.742 - 2.898 

Qc Na1e 10 2.972 0.138 2.834 - 3.110 0.044 2.829 - 3.115 
Female 10 2.890 0.071 2.819 - 2.961 0.022 2.818 - 2.962 

1. Refer to foot-note in Table III. 
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TABLE XII. \1IDTH AND LENGTH OF PRONOTUM IN SIX 1'ELEOGRYLLUS STRAINS (mm.} 

-
Specimens Mean o.f Range o.f Mean o.f Range o.f 

Strain Sex Heasured Ti[ id th Measurements Length IJieasurements 

Qa Iv1ale 10 11.160 9.500 - 12.300 3.765 .3.250 - 4.150 
Female 10 10.970 9.800 - 12.500 3.795 3.500 - 4.400 

Qw Male 10 10 • .350 9 • .300 - 11.600 3.605 3. 250 - lr.OOO 
Female 10 10.310 8.900 - 11.200 3.675 3.150 - 3.950 

Qn r~iale 10 11.090 10.300 - 12.200 3.5.35 3 • .300 - 4.100 
Female 10 11.240 10.500 - 11.900 .3.750 .3.550 - 4.050 

Qk 1Jiale 10 10.970 10.000 - 12.000 3.630 3.400 - 3.800 
Female 10 11.000 9.400 - 11.800 3.765 3.300 - 4.050 

Qz Male 10 10.680 10.000 - 12.500 3.555 3.300 - 4.150 
Female 10 9.785 9.000 - 11.600 3.470 3.250 - 4.000 

Qc :Male 10 10.670 9.600 - 12.300 .3.590 3.200 - 3.850 
Female 10 10.300 9.500 - 11.900 3.565 3.350 - 4.200 



TABLE XIII. NUMBER OF PEGS ON STRIDULA TORY 
VEINS OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE
1 

SOURCE OF VARIATION s.s. df. M.S. F-VALUE 

Total 125,266.00 119 

Treatments 112,'356.10 11 

Strains 111,774.80 5 22,354.96 217.04** 

Tegmina 452.00 1 452.00 4.38* 

Tegmen X Straun 129.'30 5 25.86 0.25 

Replications 2,712.90 9 301.43 2.93*>',: 

Errors 10,197.00 99 101.00 

1. Refer to foot-note in Table I. 

*: Significant, based on 0.05 level. 

**: Highly significant, based on 0.01 level. 



TABLE XIV. COMPARISON OF SA1:1PLE IvlEANS OF NUMBER OF PEGS ON 
STRIDULATORY VEINS OF SIX TELEOGRYLLUS STRAINS 

Compared 1 
Strains 'd 

Qa - Qw 1.300 

Qa - Qn 79.000 

Qa - Qk 3.500 

Qa - Qz 4.400 

Qa - Qc 6.600 

Qvl - Qn 80 • .300 

Qw - Qk 2.200 

Qw - Qz 3.100 

Q1.; - Qc 5.300 

Qn - Qk 82.500 

Qn - Qz 83.400 

Qn - Qc 85.600 

Qk - Qz 0.900 

Qk - Qc 3.100 

Qz - Qc 2.200 

Right 
2 

scr 

3.066 

5.701 

5.187 

3.728 

3.701 

5.441 

4.899 

3.178 

3.286 

6.856 

5.831 

5.822 

5.329 

5.310 

3.912 

Tegmen 

3 
Ca1c.va1. 'd 

0.424 3.000 

13. 857~~,::: 75.100 

0.675 6.300 

1.180 11.100 

1.783 8.800 

14. 758):'* 78.100 

0.449 3.300 

0.975 8.100 

1.613 5.800 

12.033):c* 81.400 

14.30Y'r-):c 86.200 

14 703''"'' . .., ...... , ... 83.900 

0.169 4.800 

0.584 2.500 

0.562 2.300 

3.550 

6.648 

4.648 

4.074 

4.012 

6.086 

3.795 

3.073 

2.990 

6.784 

6.406 

6.367 

4.290 

4.231 

3.592 

1, 2, and 3 refer to foot-notes in Table II. 

*: Significant, based on 0.05 1evel, df = 18. 

':c),~: High1y significant, based on 0.01 level, df = 18. 

Le ft 

Calc.va1. 

0.845 

11.297*''(. 

1.355 

2.725* 

2 .19.3':' 

12.8.33>~* 

0.870 

2.636* 

1.940 

11.999** 

13.456** 

13.177** 

1.119 

0.591 

0.640 
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TABLE x:v. NUI:ffiER OF PEGS ON STRIDULATORY VEINS 
OF SIX TELEOGRYLLUS STRAINS (HALES) 

2 
Specimens Range of s 1 

Strain Tegmen Hëasured - Individua1s Range of Mean x s x 

Qa Right 10 178.5 7.849 170.7 - 186.3 2.482 170.4 - 186.6 
Le ft 10 177.5 9.945 167.6 - 187.4 3.145 167.3 - 187.7 

Qw Right 10 177.2 5.831 171.4 - 183.0 1.800 171.4 - 183.0 
Le ft 10 174.5 5.215 169.3 - 179.7 1.649 169.1 - 179.9 

Qn Right 10 257.5 16.220 241.3 - 273.7 5.130 240.8 - 274.2 
Le ft 10 252.6 18. 521+ 234.1 - 271.1 5.858 233.6 - 271.6 

Qk Right 10 175.0 14.390 160.6 - 189.h 4.551 160.2 - 189.8 
Left 10 171.2 10.820 160.4 - 182.0 3.422 160.1 - 182.3 

Qz Right 10 17l.t-.1 '2.786 165.3 - 182.9 2.779 165.1 - 183.1 
Le ft 10 166.4 8.198 158.2 - 174.6 2.593 158.0 - 174.8 

Qc Right 10 171.9 8.683 163.2 - 180.6 2. 71+6 163.0 - 180.8 
Le ft 10 168.7 7.1=387 160.8 - 176.6 2 .1+94 160.6 - 176.8 

1. Refer to foot-note in Table III. 

2. Both tegmina v.rere ca.lculated from same individual. 



TABLE XVI RATIO OF TIBIA/FEHUR OF 
SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE
1 

SOURCE OF VARIATION s.s. df. M.S. 

Total 0.181 239 

Treatments 0.055 23 

Strains 0.047 5 0.0094 

Sexes o.ooo 1 0.0000 

Sidas o.ooo 1 0.0000 

Sex X Strain 0 .. 005 5 0.0010 

Sex X Side 0.001 1 0.0010 

Side X Strain 0.001 5 0.0002 

Sex X Side X 0.001 5 0 .. 0002 
Strain 

Replications 0 .. 006 9 0.0007 

Errors 0 .. 120 207 0.0006 

1. Refer to foot-note in Table I. 

**: Highly significant, based on 0.01 leval. 

F-VALUE 

15.67** 

o.oo 
o.oo 
1.67 

1.67 

0.33 

0 .. 33 

1.17 



TABLE XVII. COMPARISON OF SAMPLE ~lfEANS OF RATIO OF 
TIBIA/FEMUR OF SIX TELEOGRYLLUS STRAINS 
(AN AVERAGE OF TWO SIDES OF FORE-LEGS) 

Sex 
:Hale Fema1e 

Comnared. 1 
Strâins d 

Qa - Qw 0.010 0.009 

Qa - Qn 0.032 0.009 

Qa - Qk 0 .. 008 0.010 

Qa - Qz 0.006 0.010 

Qa - Qc 0.002 0.012 

Qw - Qn 0.042 0.007 

Qw - Qk 0.018 0.008 

Qw - Qz 0.016 0.008 

Qw - Qc 0.012 0.010 

Qn - Qk 0.024 0.008 

Qn - Qz 0.026 0.008 

Qn - Qc 0.030 0.010 

Qk - Qz 0.002 0.008 

Qk - Qc 0.006 0.011 

Qz - Qc 0.004 0.011 

3 
Ca1c.va1. d 

1.111 0.014 

3.556** 0.030 

0.800 0.032 

0.600 0.007 

0.167 0.005 

6.000** 0.044 

2. 250~:< 0.046 

2.000 0.021 

1.200 0.019 

3.000** 0.002 

3. 250)~~{ 0.023 

3.000** 0.025 

0.250 0.025 

0.545 0.027 

0.364 0.002 

sd 

0.009 

0.009 

0.010 

0.010 

0.010 

0.010 

0.011 

0.011 

0.011 

0.011 

0.011 

0.011 

0.011 

0.011 

0.011 

1, 2, and 3 refer to foot-notes in Table II. 

*: Significant, based on 0.05 level, df = 18. 

**: Highly significant, based on 0.01 1eve1, df = 18. 

Ca1c.va1. 

1.556 

3.333** 

3.200** 

0.700 

0.500 

4.400** 

4.182:>!~* 

1.909 

1.727 

0.182 

2.091 

2.273* 

2.273* 

2.454".< 

0.182 
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TABLE XVIII. RATIO OF TIBIA/FEil/fUR OF SIX TELEOGRYLLUS STRAINS 

Specimens 2 Range of s 1 -Strain Sex Measured x s Individuals x Range of Mean 

Qa l4ale 10 1.006 0.026 0.980 - 1.032 o.oos 0.980 - 1.032 
Female 10 1.007 0.018 0.989 - 1.025 0.006 0.987 - 1.027 

Qw Male 10 1.016 0.015 1.001 - 1.031 0.005 1.000 - 1.032 
Female 10 1.021 0.021 1.000 - 1.042 0.007 0.998 - 1.044 

Qn Male 10 0.974 0.015 0.959 - 0.989 0.005 0.958 - 0.990 
Female 10 0.977 0.021 0.956 - 0.998 0.007 0.954 - 1.000 

Qk Ivlale 10 0.998 0.018 0.980 - 1.016 0.006 0.978 - 1.018 
Fema1e 10 0.975 0.026 0.949 - 1.001 0.008 0.949 - 1.001 

r~z :!l'ra le 10 1.000 0.018 0.982 - 1.018 0.006 0.980 - 1.020 
Female 10 1.000 0.026 0.974 - 1.026 0.008 0.974 - 1.026 

Qc Hale 10 1.004 0.028 0.976 - 1.032 0.009 0.975 - 1.033 
Fema1e 10 1.002 0.024 0.978 - 1.026 0.008 0.976 - 1.028 

1. Refer to foot-note in Table III. 

2. x is an average of beth fore-legs. 
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Strain 

Q\I'T 

Qn 

Qk 

Qz 

Qc 

TABLE XIX. LENGTH OF TIBIA AND li'EJ>IDR OF FORE-LEG 
IN SIX TELEOGRYLLUS STRAINS (nun) 

Specimens Jviean of Range of Mean of 
Sex T>Ieasured Tibia Measurements Femur 

Male 10 4.425 4.000 - 4.800 4.398 
Female 10 4.312 4.100 - 4.450 4.290 

MEtle 10 4-432 4.000 - 4.750 4.358 
Female 10 4.3f!2 4.050 - 4-750 4.292 

Male 10 4.330 3.750 - 5.150 l!-.450 
Female 10 4.128 3.800 - 4.450 4.225 

Ivia1e 10 4.180 3.650 - 4.700 4.185 
Fema1e 10 4.008 3.500 - 4.300 4.110 

!viale 10 4.042 3.800 - 4.300 4.038 
Female 10 3.915 3.650 - 4.400 3.920 

Ivia.le 10 4.268 3.850 - 4.650 4.252 
Fema1e 10 4.170 3.800 - 4.650 4.165 

Range of 
Measurements 

3.850 - 4.750 
4.100 - 4.500 

3.950 - 4.700 
4.050 - l!-.550 

3.950 - 5.150 
4.000 - 4.450 

3.750 - 4.650 
3.650 - l:.. 550 

3.850 - 4.200 
3.650 - 4.450 

4.000 - 4.550 
3.850 - 4.650 



TABLE XX. RATIO OF LONGITUDINAL/TRANSVERSE DIAMETER 
OF TYMPANA OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE
1 

SOURCE OF VARIATION s.s. df. M.S. F-VALUE 

Total 14.681 239 

Treatmenta 6.531 23 

Strains 5.677 5 1.135 30.68** 

Sexes 0 .. 377 1 o. 377 10.19** 

Sides: 0.004 1 0.004 0.11 

Sex X Strain 0.272 5 0.054 1.46 

Sex X Side 0.000 1 o.ooo o.oo 
Side X Strain 0 .. 066 5 0.013 0.35 

Sex X Side X 0.135 5 0.027 0.73 
Strain 

Replications 0.535 9 0.059 1.60 

Err ors 7.615 207 0.037 

1. Refer· to foot-note in Table I. 

>:<*: High1y significant, based on 0.01 1evel. 



TABLE XXI. COHPARISON OF SM.!JPLE EEANS OF RATIO OF LONGI
TUDINAL/TRANSVERSE DIAMETER OF TYHPANA OF SIX 
TELEOGRYLLUS STRAINS (AN AVERAGE OF TI~O SIDES) 

J.l-1a.1e 
Compa.red 1 
Strains d 

Qa - Qw 0.126 0.048 

Qa - Qn 0.334 0.080 

Qa - Qk 0.424 0.055 

Qa - Qz 0.119 0.067 

Qa - Qc 0.039 0.056 

QV'r - Qn 0.208 0.078 

Qw- Qk 0.298 0.051 

Qw - Qz 0.007 0.065 

Qw - Qc 0.087 0.053 

~~n - Qk 0.090 0.082 

Qn - Qz 0.215 0.091 

Qn - Qc 0.295 0.083 

Qk - Qz 0.305 0.070 

Q1: - Qc 0.385 0.059 

Qz - Qc 0.080 0.071 

Sex 

3 
Ca1c.va1. d 

2.635* 0.103 

4.175"';:~( 0.254 

7. 709~~* 0.329 

1.776 0.023 

0.696 0.042 

2.667* 0.357 

5. 843>~* 0.432 

0.108 0.080 

1.642 0.061 

1.098 0.075 

2.363* 0.277 

3.554** 0.296 

4. 3 57)~* 0.352 

6.525*)~ 0.371 

1.127 0.019 

0.104 

0.079 

0.084 

0.081 

0.101 

0.083 

0.088 

0 .. 085 

0.104 

0.056 

0.051 

0.079 

0.059 

0.084 

0.081 

1, 2, and. 3 refer to foot-notes in Table II. 

*: Significant, based on 0.05 1eve1, df = 18. 

**: Highly significant, based on 0.01 leve1, df = 18. 

ema1e 

Ca1c.va1. 

0.990 

3.215** 

3.917** 

0.284 

0.416 

4.301** 

4.909)',(* 

0.941 

0.586 

1.339 

5.431>:(>:( 

3.747** 

5.966** 

4.417** 

0.235 
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TABLE XXII. RATIO OF LONGITUDINAL/TRANSVERSE DIA~~TY.ill 
OF TYMPANA OF SIX TELEOGRYLLUS STHAINS 

Specimens 2 Range of s - 1 
Strain Sex r'Ieasured x s Individuals x Range of Mean 

Qa !v'Iale 10 3.206 0.115 3.091 - 3.321 0.036 3.089 - 3 • .323 
Female 10 3.H52 0.223 2.959 - 3.405 0.071 2.951 - 3.413 

Qw Na1e 10 3.080 0.098 2.982 - 3.178 0.031 2.979 - 3.1E!l 
Female 10 3.285 0.239 3.046 - 3.524 0.076 3.038 - 3.532 

Qn Male 10 2.872 0.225 2.647 - 3.097 0.071 2.641 - 3.103 
Female 10 2.928 0.109 2.819 - 3.037 0.034 2.817 - 3.039 

Qk Male 10 2.782 0.129 2.653 - 2.911 0.041 2.649 - 2.915 
Female 10 2.8?3 0.142 2.711 - 2.995 0.045 2.707 - 2.999 

Qz ?-'Iale 10 3.087 0.179 2.908 - 3.266 0.057 2.902 - 3.272 
Female 10 3.205 0.121 3.084 - 3 • .326 0.038 3.mn - 3.329 

Qc r-'Ia1e 10 3.167 0.135 3.032 - 3.302 0 .Ol~o3 3.027 - 3.307 
Female 10 3.224 0.224 3.000 - 3.448 0.071 2.993 - 3.455 

1. Refer to foot-note in Table III. 

2. x is an average of both tympana (right and left). 
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TABLE XXIII. LENGTH OF LONGITUDINAL AND TRANSV11'RSE DIAl•IETERS OF TYMPANA IN SIX 
TELEOGRYLLUS STRAINS (AN AVERAGE 01!.., T\:JQ SIDES, 1 unit = 0.015 mm) 

Specimens :r.Iean of Range of Mean of Range of 
Strain Sex Measured Long. Diam. Measurements Trans. Diam. Nl:easurements 

Qa !via le 10 65.000 60.00 - 73.00 20.300 19.00 - 21.00 
Fema1e 10 64.925 60.00 - 70.00 20.475 18.00 - 23.00 

Male 10 86.500 63.00 - 72.00 22.250 20.00 - 24.00 
Fema1e 10 72.650 62.00 - 80.00 22.200 20.00 - 24.00 

Qn Hale 10 62.075 51.50 - 70.00 21.700 18.00 - 25.00 
Female 10 60.900 53.50 - 66.00 20.825 18.00 - 22.00 

Qk lv!ale 10 62.850 53.00 - 72.00 22.525 20.00 - 25.00 
Fema1e 10 62.850 57.00 - 68.00 22.075 20.00 - 24.00 

Qz Male 10 64.000 59.00 - 69.00 20.800 17.00 - 23.00 
Female 10 64.625 59.00 - 71.00 20.200 18.00 - 22.00 

Qc :tvlale 10 62.350 43.00 - 70.00 19.700 15.00 - 22.00 
Fema1e 10 65.625 60.00 - 76.00 20.400 18.50 - 22.00 



TABLE XXIV. RATIO OF LENGTH/WTDTH OF ECTOPARA-
1\ŒRE OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE
1 

SOURCE OF VARIATION s.s. df. M.S. F-VALUE 

Total 5.119 59 

Strains 2.719 5 0.548 15. 22~'* 

Replications 0.742 9 0.082 2.28* 

Errors 1.638 45 0.016 

TABLE XXV. RATIO OF MEASUREMENTS2 OF SECOND 
VALVIFER OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE1 

SOURCE OF VARIATION s.s. df. M.S. 

Total o. 136 59 

Strains 0.116 5 0.0232 

Replications 0.046 9 0.0051 

Errors 0.174 45 0.0039 

I. From Steel and Torrie (1960: 134 - 137). 
2. Refer to Fig. 20. 
*: Significant, baseQ on 0.05 level. 
;"):C: Highly significant, based on 0.01 level. 

F-VALUE 

$.95** 

1.31 



TABLE XXVI. COMPARISON OF SAMPLE MEANS OF RATIO OF LENGTH/ 
VHDTH OF ECTOPARAMERES AND RATIO OF MEASUREMENTS 
OF SECOND VALVIFER OF SIX TELEOGRYLLUS STRAINS 

Compared 1 
Strains d 

(~a - Qw 0.011 

Qa - C~n 0.586 

Qa - Qk 0.024 

~a - Qz 0.005 

" - Qc 0.112 : .. da 

Qw - ::m 0.597 

- '::}k 0.035 

Q\"1 - -~lz 0.006 

QN - Qc 0.123 

Qn - Qk J.562 

Qn - ;~z 0.591 

~~n - Qc 0.474 

Qk - Qz 0.029 

Qk - Qc 0.088 

Qz - Qc 0.117 

Male 

0.099 

0.104 

0.086 

0.076 

0.093 

0.113 

0.096 

0.088 

0.103 

0.101 

0.093 

0.107 

0.072 

0.089 

0.080 

Sex 

3 
Calc.val. d 

0.111 0.001 

5.635** 0.102 

0.279 0.059 

0.066 0.109 

1.204 0.071 

5. 2B3*~:~ 0.103 

0.365 0.060 

0.068 0.110 

1.19lr 0.072 

5 • 564~:o:< 0.043 

5. 523:::~):( 0.007 

4.430):C* 0.031 

0.403 0.050 

0.989 0.012 

1.462 0.038 

0.025 

0.023 

0.030 

0.033 

0.025 

0.022 

0.029 

0.033 

0.024 

0.028 

0.031 

0.022 

0.037 

0.030 

0.033 

1, 2, and 3 refer to foot-notes in Table II. 

*: Significant, based on 0.05 1eve1, df = 18. 

*':': High1y significant, based on 0.01 1evel, df = 18. 

emale 

Cale. val. 

0.040 

4.435** 

1.967 

3.303** 

2.840* 

4.6S2>",o'.c 

2.069 

3.333** 

3 .OOO>:'* 

1.536 

0.226 

1.409 

1.351 

0.400 

1.152 
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2 
TABLE }:XVII. RATIO Olï' LENGTH;'11IDTH OF ECTOPARArJIERE AND OJ:;"" N!EASUREMENTS 

OF SECONJ VALVIFER OF SIX TELEOGRYLLUS STRAINS 

Specimens Range of s -Strain Sex Measured x s Individuals x Range of Mean 

Qa Male 10 3.516 0.198 3.318 - 3.714 0.063 3.311 - 3.721 
Female 10 1.473 0.057 1.416 - 1.530 O.OH5 1.415 - 1.531 

Qw Male 10 3.505 0.243 3.262 - 3.748 0.077 3.255 - 3.755 
Female 10 1.474 0.053 1.421 - 1.527 0.017 1.419 - 1.529 

Qn r\'Iale 10 4.102 0.262 3.840 - 4.364 0.083 3.832 - 4.372 
Fema.le 10 1.371 0.046 1.325 - 1.417 0.015 1.324 - 1.418 

Qk r!Iale 10 3.540 0.184 3.356 - 3.724 0.058 3.352 - 3.728 
Female 10 1.414 0.076 1.338 - 1.490 0.024 1.336 - 1.498 

Qz Male 10 3.511 0.133 3.378 - 3.644 0.042 3.375 - 3 .6L~? 
Fema1e 10 1.364 0.088 1.276 - 1.452 0.028 1.274 - 1.454 

Qc llJale 10 3.628 0.215 3.413 - 3.843 0.068 3.407 - 3.849 
Female 10 1.402 0.054 1.3L~8 - 1.456 0.017 1 • 3 4.6 - 1 • h 58 

1. Refer to foot-note in Table III. 

2. Refer to Fig. 20. 

1 



TABLE XXVIII. LENGTH AND VfiDTH OF ECTOPARAMERES IN 
I','fALES OF SIX TELEOGRYLLUS STRAINS (mm) 

Specimens' rv1ean of Range of Mean of Range of 
Strain Measured Length :Measurements ':Iidth Measurements 

Qa 10 1.210 1.100 - 1.350 0.345 0.300 - 0.400 

Qw 10 1.170 1.100 - 1.300 0.335 0.300 - 0.350 

Qn 10 1.350 1.250 - 1.500 0.330 0.300 - 0.350 

Qk 10 1.220 1.150 - 1.300 0.345 0.300 - 0.350 

Qz 10 1.245 1.100 - 1.400 0.355 0.300 - 0.400 

Qc 10 1.270 1.150 - 1.400 0.350 0.350 - 0.350 

1 
TABLE Y..XIX. LENGTH OF MEASUREHENTS OF SECOND VALVIFER 

IN FEMJ~LES OF SIX TEL:SOGRYLLUS STRAINS (mm) 

Specimens Mean Range of He an Range of 
Strain Measured of AB Measurements of AC Measurements 

Qa 10 1.765 1.650 - 1.850 1.200 1.050 - 1.300 

Qw 10 1.760 1.650 - 1.850 1.195 1.100 - 1.250 

Qn 10 1.590 1.450 - 1.700 1.160 1.100 - 1.250 

Qk 10 1.645 1.550 - 1.750 1.165 1.100 - 1.200 

Qz 10 1.615 1.400 - 1.750 1.185 1.100 - 1.300 

Qc .10 1.605 1.500 - 1.700 1.145 1.100 - 1.200 

1. Refer to Fig. 20. 



TABLE XXX. RATIO OF EPIPROCT MEASUREMENTS2 OF 
SIX TELEOGRYLLUS STRAINS (MALE) 

ANALYSIS OF VARIANCE
1 

SOURCE OF VARIATION s.s. df. I>~I.S. F-VALUE 

Total 0.200 59 

Strains 0.128 5 0.0256 18.29** 

Replications 0.007 9 0.0008 0.57 

Errors 0.065 45 0.0014 

TABLE XXXI. RATIO OF EPIPROCT I·iffiASUREl'lfENTS2 OF 
SIX TELEOGRYLLUS STRAINS (FE11ALE) 

ANALYSIS OF VARIANCE1 

SOURCE OF VARIATION s.s. df. M.S. F-VALUE 

Total 0.150 59 

Strains 0.093 5 0.0186 16.91** 

Replications 0.009 1 0.0010 0.91 

Errors 0.048 45 0.0011 

1. Refer to foot-note in Table XXV. 
2. Refer to Fig. 21. 
**: High1y significant, based on 0.01 1eve1. 



TABLE JL"L\:II. CŒ1PA?..ISOIJ OF SM.iPLE IlEAHS OF 
RATIO OF EPIPROCT TcTEASUREJ>!IENTS 
OF SIX TELEOGRYLLUS STRArJS 

Connared 
Q - • ..... traJ.ns 

Qa - ·~vr 

:la - Qn 

Qa - C~k 

Qa - Qz 

;~a - Qc 
,, 

:2n t~t'f -
Q~v - i~k 

Q'\v - Qz 

- Qc 

Q:n - Qk 

Qn - ".;Jz 

Qn - qc 

Qk -
Qk - ~c 

Qz - Qc 

1 
d 

0.056 

0.133 

0.042 

0.002 

0.074 

0.077 

0.014 

0.058 

0.018 

0.091 

0.135 

0.059 

0.044 

0.032 

0.076 

Male 

0.01>3 

0.014 

0.014 

0.015 

0.019 

0.016 

0.016 

0.017 

0.020 

0.013 

0.013 

0.018 

0.013 

0.018 

0.018 

Sex 

3 
Ca1c.val • 

3 .111::'~' 

9. 5 oo~:c}:< 

3.000l!O'.< 

0.133 

3 ?q5);(~( . ..) ' 
4. 812):o:' 

0.875 

3 .412~'* 

0.900 

7 .ooo:.:,,::: 

10 ?P5''"'' . .) __) ........ , .... 

3. 278>:(~( 

3 3 8 5''--'• • 1 •'ï"''t ... 

1.778 
4 0r~.., .. .1.,...,t,.. 

• fl..- /!...,"..,"'i'''"'l' 

0.005 

0.110 

0.007 

0.007 

0.018 

0.115 

0.012 

0.012 

0.023 

0.106 

0.103 

0.092 

o.ooo 
0.011 

0.011 

to foot-note in Table II. 

0.014 

0.013 

0.017 

0 .. 014 

0.014 

0.012 

0.017 

0.014 

0.013 

0.016 

0.013 

0.012 

0.017 

0.017 

0.014 

*: Significant, based on 0.05 1evel, df = 18. 

Female 

Calc.va1. 

0.357 

8 .462):G:< 

0.412 

0.500 

1.286 

9 583""'' 't""'t' . " 

0.706 

0.857 

1.769 

6 1 ? ~-·--·-• +.) ··- .,...,.. 

7 9°? -·--·-• • {""";.>'"'I'"IJ' 

7 .667~P'r: 

o.ooo 
0.6;+7 

0.766 

cant, ba on 0.01 level, df = 18. 
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2 
TABLE XXXIII. n,;:riO OF EPIPROC'r 0IX T-;:;.;LEQGRYLLTJS STRAIIJS 

Specimens· Range of s 1 
Strain Sex T·Ieasured - Individua1s Ranp·e of Hean x s x 

Qa r·18.le 10 1.034 0.036 0.998 - 1.070 0.0114 0.997 - 1.071 
Fernale 10 1.070 0.032 1.038 - 1.102 0.0101 1.037 - 1.103 

10 1.090 0.042 1.048 - 1.132 0.0133 1.047 - 1.133 
e 10 1.065 0.030 1.035 - 1.095 0.0095 1.034 - 1.096 

Qn l·L'lle 10 1.167 0 .. 028: 1.139 - 1.195 0.0089 1.138 - 1.196 
Female 10 1.180 0.024 1.156 - 1.204 0.0076 1.155 - 1.205 

Qk r\1b.le 10 1.076 0.028 1.048 - 1.104 o.ooè9 1.047 - 1.105 
Fer1ale 10 1.077 0.044 1.033 - 1.121 0.0139 1.032 - 1.122 

'~Z l•'Iale 10 1.032 0.032 1.000 - 1.064 0.0101 0.999 - 1.065 
Fema1e 10 1.077 0.033 1.044 - 1.110 0.0104 1.043 - 1.111 

Qc 10 1.108 0.048 1.060 - 1.156 0.0152 1.059 - 1.157 
10 1.0è8 0.030 1.058 - 1.1lè 0.0095 1.057 - 1.119 

1. R to foot-note in Table III. 

2. Refer to Fig. 21. 
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TABLE XXXIV. LENGTH AND ':JIDTH OF EPIPROCT IN SIX TELEOGRYLLUS STRAINS (mm) 

Specimens Mean of Range of Mean of Range of 
Strain Sex Measured Length Measurements Vlidth Meas.urements 

Qa Male 10 1.845 1.600 - 1.950 1.785 1.650 - 2.000 
Fema1e 10 1.715 1.650 - 1.900 1.605 1.500 - 1.850 

Qw Male 10 1.870 1.700 - 1.950 1.720 1.500 - 1.900 
Fema1e 10 1.740 1.600 - 1.900 1.635 1.450 - 1.800 

lVIale 10 2.065 1.950 - 2.150 1.770 1.650 - 1.850 
Female 10 1.875 1.800 - 2.000 1.590 1.500 - 1.700 

Qk Male 10 1.920 1.750 - 2.050 1.785 1.700 - 1.950 
Fema1e 10 1.780 1.650 - 1.900 1.655 1.550 - 1.800 

Qz Male 10 1.845 1.700 - 1.950 1.790 1.650 - 1.900 
Fema1e 10 1.695 1.600 - 1.900 1.575 1.450 - 1.750 

Male 10 1.835 1.750 - 2.000 1.660 1.500 - 1.850 
Female 10 1.810 1.650 - 1.900 1.645 1.550 - 1.750 



TABLE x:.!.XV. NUl'•îBER OF DENTICLES ON PROVENTRICULAR 
TEETH OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE1 

SOURCE OF VARIATION s.s. df. M.S. F-VALUE 

Total 29,999.09 4319 

Strains 1,151.19 5 230.24 89. 59*~t 

Sexes 6.79 1 6.79 2.64 

Individuals 3,258.49 59 55.23 21.49*)'" 

ROI'!S 14,509.70 11 1,319.06 513. 25i.t* 

Colurnns 19.09 5 3.82 1.49 

Replications 178.19 4 44.55 17.33*)~ 

Errors 10,875.64 4234 2.59 

1. Refer to foot-note in Table I. 

i.'*: Highly significant, based on 0.01 level. 



TABLE XX1.ïJI. COI:IPARISON' OF SAHPLE MEAN'S OF Nl!'I;!ffiER OF 
DENTICLES ON PROVENTRICULAR TEZTH OF SIX 
TELEOGRYLLUS STRAINS (AN AVERAGE OF EACH 
TOOTH IN EACH ROW OF TEETH) 

Compared 

1 
Ca1cu1ated t-va1ue 

Strains Rolfv I Rol\1' II Rm'f III Rm.., IV Row V Row VI 

Qa - Qw 2.642** 1.141 0.2.32 0 • .377 0.5.35 0.96.3 

Qa - Qn 0.786 

Qa - Qk 1.769 

2.119* 2 • .392* 1.984* 0.07.3 

4.596** 7.061** 9.98S** 10.5.32** 6.855** 

Qa - Qz 4.422** 1.145 

Qa - Qc 2.012* 1.956 

QN- Qn .3.734** 0.964 

Qw - Qz 1.786 

Qw - O.c 0.699 

Qn- Qk 

Qn - Qz 

1.141 

o.ooo 
0.990 

Qn - Qc 3.048** 0.248 

2.777** .3.832** 4-458** 2 • .342* 

1.8.35 .3.634;'(* 5.507** Lr.8.32):<* 

2.938** .3.058** 0.658 1.922** 

2.830** 4.167** 4.457** 1.870 

1.841 4.315** 5.845** 4-990** 

9.368** 13.548** 11.290** 9.960** 

4.856** 5.761** 4-717** 4.429** 

4.329** 6.235** 5.976** 8.039** 

Qk - Qz 6.038** 5.791** 3.557** 4.166** 4.306** .3.647** 

Qk - Qc 3.756** 6.141** 5.535** 6.844** 5.633** 2.636** 

Qz - Qc 2.562* 0.976 1.268 0.987 0.060 1.650 

1. Refer to foot-notes 1, 2, and 3 in Table II. 

*: Significant, based on 0.05 leve1, df = 118. 

l:C*: Highly significant, based on 0.01 level, df = 118. 



TABLE XXXVI. Continued 

1 
Ca1cu1ated t-va1ue 

Compared 
Strains Rmv VII Row VIII Rm'l IX Row X Row XI Row XII 

Qa - Qw 1.299 1.051 0.132 1 .. 415 1.853 0.865 

Qa - Qn 3. 664'-~* 2. 652}~>~ 1.769 0.694 0.814 0.122 

Qa - Qk 5-932>:~* 5. 703'-~i,:: 6. 302~:<* 4 "43*"· •J:- ""1'-r- 0.933 2.346* 

Qa - Qz 1.909 1.576 2. 374~:C 1.801 0.707 1.083 

Qa - Qc 4. 057::'* 2.374* 3 .169';c~c 2 • 237>!c 1.185 1.549 

Qv'l - Qn 5 • 505~~::c 4 27°''<''' • /i"'i"' 1.982",:: 0.714 2.349* 0.742 

Qw - Qk 4. 962*>:c 5 .480*':< 7 .612*~~ 6 °71""'' •7 ..,....,.. 0.188 3. 385*~' 

Q'tv - Qz 0.877 0.836 3.233** 3.496** 0.590 2.128* 

Qw - Qc 3. 012>:C* 1.596 3.855}!c~c 4.592** 2. 94Itr:~c 0.820 

Qn - Qk 10. 79S*"r: 9.362** 8. 871*""' 5 .417~(* 1.453 2.491* 

Qn - Qz 5.184** 3 .977*'1.< 4. 259~'* 2. 598>:< 1.298 1.227 

Qn - Qc 8. 263):C* 5. 558':'* 5. 298'1.•)',:: 3 • 275~!<:>!c 0.252 1.hh4 

Qk - Qz 3.170>/t* 3.212** 3. 528):<):( 2.128* 0.269 1.469 

Qk - Qc 1.638 3. 623~:C* 3 .108'1.c* 2.423* 1.734 3.803** 

Qz - Qc 1.661 0.379 o.61tï 0.124 1.611 2.700** 
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TABLE JCOCVII. NillliBER OF DENTICLES OF PROVENTRICULAR 
TEETH OF SIX TELEOGRYLLUS srrRAINS 

2 
Specimens Range of s 1 

Strain Sex Xv1êasured - Indivicluals Range of J.0.ean x s x 

Qa Male 5 6.747 2.516 4.231 - 9.263 0.133 6.404 - 7.090 
Fema1e 5 6.103 2.173 3.930 - 8.276 0.114 5.809 - 6.397 

Qw 1::a1e 5 6.100 2.309 3.791 - 8.409 0.122 5.786 - 6.414 
Fema1e 5 6.608 2.209 4.399 - 8.817 0.116 6.309 - 6.907 

Qn rv'Ia1e 5 6.014 2.076 3.938 - ~.090 0.109 5.733 - 6.295 
Fema1e 5 6.233 2.096 4.137 - 8.329 0.111 5.947 - 6.519 

Qk !·1a.1e 5 7.753 2.891 4.862 -10.644 0.152 7.361 - 8.145 
Fema1e 5 7.639 3.177 4.462 -10.816 0.168 7.206 - 8.072 

Qz Male 5 6.989 3.038 3.951 -10.027 0.160 6.577 - 7.401 
Female 5 6.419 2.910 3.509 - 9.329 0.153 6.025 - 6.813 

Qc M<:1.1e 5 6.708 2.553 4.155 - 9.261 0.135 6.360 - 7.056 
Female 5 7.261 2.653 4.608 - 9.814 0.140 6.900 - 7.622 

1. Refer to foot-note in Table III, df = 359. 

2. Actual sample size is 5 (individuals) X 72 (tooth number for each individua1). 



TABLE XXXVIII. HEIGHT OF PROVENTRICULAR TEETH 
OF SIX TELEOGRYLLUS STRAINS 

ANALYSIS OF VARIANCE1 

SOURCE OF VARIATION s.s. df. H.S. F-VALUE 

Total 458,622 4,319 

Strains 5,930 5 1,186.00 101.80** 

Sexes 21 1 21.00 1.80 

Individuals 27,899 59 472.86 40.59** 

ROl!VS 373,488 11 33,953.45 2, 914.46*,.;: 

Columns 77 5 15.40 1.32 

Replications 1,866 4 466.50 40.04** 

Errors 49,341 4,234 11.65 

1. Refer to foot-note in Table I. 

::o:<: Highly significant, based on 0.01 level. 



--

TABLE XXXIX. COJVIPARISON OF SAJJIPLE MEANS OF HEIGHT OF 
PROVENTRICULAR TEETH OF SIX TELEOGRYLLUS 
STRATIŒ (AN AVERAGE OF EAOH TOOTH IN EACH 
ROW OF TEETH) 

Oompared 

1 
Calculated ,&-value 

Strains Row I Row II Rov-r III Row IV Row V Row VI 

Qa - Qn 0.450 

Qa - Qk 0.785 

2.894** 0.577 3.110** 4.338** 5.430** 

2.671** 6.078** 5.008** 1.429 0.422 

Qa - Qz 4.104** 3.724** 0.815 0.714 1.372 

Qa - Qc 2.884** 6.713** 3.283** 3.267** 3.551** 3.125** 

Qw - Qn 3. 544'~* 8. 501 ~~~c 5. 929~~* 3. 21P:~* 0. 814 1. 679 

Qw- Qk 3.692:.!'* 7.823*,;' 10.421)'"* 11.077}:(~, 6.983** 3.839:.:o:( 

Qw - Qz 1.257 

Qv,r - Qc 0.134 

Q.n - Qk 0.378 

2.190* 5.116** 5.668** 2.674** 0.292 

0.477 1.273 2.672** 1.616 0.630 

0.187 12.261** 8.534** 6.396** 5.670** 

Qn - Qz 5.116** 5.760** 0.398 3.314** 2.145* 1.788 

Qn - Qc 3.638** 8.571** 4.048** 0.363 0.852 2.202* 

Qk - Qz S.OOO** 5.382** 4.541** 3.508** 2.682** 3.225** 

Qk - Qc 3.772)~:.:, 7.957** 8.543** 8.397** 5.484*':< 2.992)'.c* 

Qz - Qc 1.544 2.565* 3.669** 3.464** 1.522 

1. Refer to foot-notes 1, 2, and 3 in Table II. 

:>:(: Significa.nt, based on 0.05 1eve1, df = 118. 

':.::>:c: High1y significant, based on 0.01 1eve1, df = 118. 

0.300 



TABLE L'OCIX. Continued 

1 
Ca1cu1ated 1-va1ue 

Compared 
Strains· Row VII Row VIII Row IX Rov1 X Row XI Row XII 

{~a - Qw 4. 071':'* 2.180':' 2.1S8* 1.094 0.12.3 0.164 

~a - Qn 6 0.3 4 -·--·-. ..., ....... , ... .3. 67.3""* 4 • 226>:u:' .3 60.G*~~ . - ~ 
3. 006>'.cll: 2.249* 

~~a - Qk 1 9$?'~ . ; .) 1.041 0.089 2. 826):~>:.: 3. 803~':0:' 3.317** 

Cl a - '"\ 3. 816>:::>::: 3 182';:':' 2.376:0:' 3.316** 3 .693>'"~' 2. 299:0:' ~z • 

Qa - Qc 3 .648:0:~:0:( 3.276** 4.821** 7. 250*':' 6.662** 0.682 

Qw - Qn 2.330* 1.765 2.000* 2.567* 3. 261>:<* 2.743""* 

Qw - Q.k 2.132* 1.292 1.952 1.754 .3. 945':'* .3. 913:0:ç>:C 

Q\111 - Qz 0.147 1.455 0.285 2.164* 4.016:0:'* 2. 791:0:'* 

Qw - Qc 0.139 1.483 2.934** 6.171** 7.252** 0.956 

Qn - Qk 4. 263>:<):{ 3.013** 3 .840*:0:< 0.723 0.947 1.454 

Qn - Qz 1.859 0.000 1.614 0.480 0.463 0.084 

Qn - Qc 1.742 0.061 1.280 3.764** 2.995':'* 1.908 

Qk - Qz 2.0.33* 2.507>:C 2.146* 0.280 0.583 1.360 

Qk - (~C 1.929 2.596* 4.484** 4.335:0:'* 1.559 3.206** 

Qz - Qc 0.000 0.052 2.55-P:< l~ • 300>:'* 2. 740*):< 1.969 
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TABLE XL. HEIGHT OF PROVENTRICULAR TEETH OF SIX 
TELEOGRYLLUS STRAI:JS (1 unit • 0.0063 mm) 

e 

--------------------------------- ----
Range of S 1 

Stra:i.n Sex 

2 
Specimens 
Measured -x s Individuals x Range of Mean 

Qa 

Qw 

Qn 

Qk 

Qz 

Qc 

r1a.le 
Female 

Male 
Female 

Hale 
Female 

Male 
Female 

l·'Iale 
Female 

Hale 
Female 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

2l.S53 10.103 11.750 - 31.956 0.535 20.475 - 23.231 
22.031 10.250 11.781 - 32.281 0.540 20.640 - 23.422 

17.886 8.734 9.152 - 26.620 0.460 16.701 - 19.071 
21.375 9.546 11.829 - 30.921 0.503 20.079 - 22.671 

21.122 9.758 11.364 - 30.880 0.514 19.798 - 22.446 
19.219 9.166 10.053 - 28.385 0.483 17.975 - 20.463 

22.017 10.977 11.040 - 32.994 0.579 20.525 - 23.509 
22.022 11.700 10.322 - 33.722 0.623 20.417 - 23.627 

20.589 10.892 9.697 - 31.481 0.574 19.110 - 22.068 
19.386 10.683 8.703 - 30.069 0.563 17.936 - 20.836 

18.708 10.310 8.398 - 29.018 0.544 17.307 - 20.109 
18.975 10.073 8.902 - 29.048 0.531 17.607 - 20.343 

1. Refer to foot-note in Table III, df = 359. 

2. Refer to foot-note in Table XXXVII. 



1 
TABLE XLI. Sill-1MARY OF RESULTS OBTi,HIED IN TABLES 

OF CŒ,IPARISON OF SAMPLE l'rEANS 

Ratio of Body 
r·:ieasurements 

Ratio of Frons Ratio of Pronotum 
Measurements Measurements 

Compared 
Strains l:Iale Female :Male Female Male Female 

2 
Qa - Qv-1 0.288 0.647 9.50b*:::c 8.950*~'< 3.1oo~:c* 3.222,.~* 

Qa - Qn 

Qa - Qk 

2.538* 

0.674 

3 .000*~:, 0.667 

1.742 3.438)::):( 

Qa - Qz 3.280** 0.545 1.870 

0.357 1.513 

1.700 1.312 

2.657* 

1.000 

Qa - Qc 1.370 1.740 0.357 2.409* 0.167 0.062 

QN·- Qn 2.221* 3.750)!:* 5.750):'* 3.93R>:o:.: 6.585** 6.000':<:::: 

Qw - Qk O. 774 1. 725 10.3 50*:!.< 7. 269::'* 3 .619~o:c 5. 273:>!c,:c 

Qw - Qz 2.164>:.: 0.092 4.192::o:< 8.056>:o;.: 3.857*::' 0.536 

Qvv - Qc o. 786 1.741 8.278** 6.000** 2.020 

Qn - Qk 2.191* 1.196 2.875* 5.040** 2.458* 

3 • 269):<>:: 

2.064* 

Qn - Qz 5.585** 3.384** 1.000 

Qn - Qc 3.614** 1.343 0.409 

5.125** 3.214** 4.714** 

Qk - Qz 

Qk - Qc 2 .102>~ 

Qz - Qc 1.636 

1.630 

0.079 

1.638 1.520 

3.316>!<)!< 3.073 

1.692 0.336 

2.250* 0.911 

0.905 0.667 

1.107 

1. From Tables II, VI, X, XIV, XVII, ~CXI, XXVI and XXXI. 

2. Ca1culated 1-values. 

>!<: Significant, based on 0.05 level, df = 18. 

**: Highly significant, based on 0.01 level, df = 18. 



TABLE XLI. Continued 1. 

Humber of Pegs on Ratio of Fore1eg Ratio of Tympanum 
Stridu1atorz Vein Heasurements M:easurement s 

Compared 
Strains Right Left I·-1a1e Fema1e r•Ia1e Fenale 

Qa - Qw 0.424 O.S45 1.111 1.556 2.625* 0.990 

Qa - Qn 13 • 8 5 7':o:< 11. 297~')'" 3. 556:;d,c 3 .33Y~~~ 4.17 5>:,,:, 3. 215)~~, 

Qa - Qk 0.675 1.355 0.800 3 zoo··-"'· . ""' ~, ..... , ... 7 • 709):o,'c 3. 917*'1.• 

Qa - Qz 1.180 2. 725':C 0.600 0.700 1.776 0.284 

Qa - Qc 1.783 2.193* 0.167 0.500 0.696 0.416 

Qv-1 - i:].n 14 75.:.-·--·· • ç'"Ï" .. •"" 
12 ,...., 3 , ..... ' • <...)..) '1 ........ 6 ooo··--·· • ""f""'i' 4 400''"'' • 't"'•'"' '"' 667•'· ;;:: . .,, 4.30P:'* 

(~VV - Qk O.lJ-49 0.870 2.250* 4.182*':' 5 .81+3** 4. 909:~~( 

QI \l' - Qz 0.975 2 • 636>:c 2.000 1.909 0.108 0.941 

Qw - Qc 1.613 1.940 1.200 1.727 1.642 0.586 

Qn - Qk 12.033~":' 11. 999~·>:( 3 ooo,:::,:· 0.182 1.098 1.339 . . 

Qn - Qz 14.303** 13 .456~:(* 3. 250):<:):( 2.091 2.36Y:c 5 .431i,o;t 

') ·."'n - Qc 14. 703*';.: 13 .177':cY.c 3 • OOO'i'':' 2.273':C ., ,.. 5LJ. '''* ;)•') ..... 3.747** 

Qk - Qz 0.169 1.119 0.250 2. 273:0:' 4 3 5.., ... , .. • f ...... .... 5. 966):(>:( 

Qk - Qc 0.584 0.591 0.545 2 .454'"' 0.525 4.417':/p/f. 

Qz - Qc 0.562 0.640 0.364 0.182 1.127 0.235 



TABLE XLI. Continued 2. 

Ratio of Genitalia Ratio of Epi pro ct 
Measurements r.Teasurements 

Compared 
Strains }-'!ale Female !·:ble Female 

Qa - Q"t,v 0.111 0.040 3 .111>~* 0.357 

Qa - Qn 5 ,·? 5 -·--·· • t:,:);) ..... ,, .. 4 ù. 3 5 ,,_.., • ! .......... , ... 9 • 500':o:C d: 4h2''"''' u. v 'f"""J' 

Qa - Qk 0.279 1.967 3 .ooo~:-* O.lr12 

Qa - Qz 0.066 3 30'h'·-'· . .,) :('"-~ 0.133 0.500 

Qa - Qc 1.204 2.840* 3 R05>:<:'~ . '"' / 1.286 

QN - Qn_ 5. 283>~,:- 4 6 ·~'>-.1.-•. 4 P12'!'* 9. 58 Y:'* . (.\~.,...,('" • J . .,. 

Gvv - Qk 0.365 2.069 o.è75 0.706 

Q;'l - Qz 0.068 3 • .))y:o:( 3 t-12 -·--·· O.Pi57 1 't'"'• ... . ' 
Qv-.r - Qc 1.194 3. 000*~:< 0.900 1.769 

Qn - 5 564>:,;!( 1.536 7 .ooo~:o:' 6.43S;;o;c • 

- Qz 5 52)""'' 0.226 10 .385;:'* 7 923** . ..., ......... . . 

Qn - Qc 4.~.30;:(* l.l!-09 3. 278'~* 7 667•'·-·· • t .. , ..... 1 ... 

Qk - 0.403 1.351 3 .365;!,>!< o .. ooo 
- Qc 0.983 0.400 1. 77<'5 0.647 

Qz - Qc 1.1~62 1.152 l1-• 222;~':' 0.786 



FIGURES 

From 1 to 40 



Fig. 1. Frontal view of head of Qn strain 

(Teleogryllus oceanicus (Le Guillou)). 

a: length of frons 

b: width of frons 



2.50 mm 



Fig. 2. Dorsal view of pronotum, Qn strain 

(Teleogryllus oceanicus (Le Guillou}). 

a: length of pronotum 

b: width of pronotum (flattened) 



---- -b 

a 

3.00mm 



Fig. 3. Shape of pegs on stridulatory vein, 

Qa strain. 

Fig. 4. Shape of pegs on stridulatory vein, Qw 

strain (Teleogryll~ commodus (Walker)). 





Fig. 5. Shape of pegs on stridulatory vein, 

Qn strain (Teleogryllus oceanicus 

(Le Guillou) ) • 

Fig. 6. Shape of pegs on stridulatory vein, 

Qk strain. 





Fig. 7. Shape of pegs on stridulatory vein, 

Qz strain. 

Fig. 8. Shape of pegs on stridulatory vein, 

Qc strain. 



( 



Fig. 9. Shape of pegs on stridulatory vein, 

Teleogryllus oceanicus (Le Guillou), 

Hawaiian specimen. 





Fig. 10. Shape of tip of tympanum of tegmen, 

Qn strain (Te1eogry11us oceanicus 

(Le Gui11ou)). 

Fig. 11. Shape of tip of tympanum of tegmen, 

Te1eogry11us oceanicus (Le Guillou), 

Hawaiian specimen. 





Fig. 12. Left foreleg of Qn strain 

(Teleogryllus oceanicus (Le Guillou)). 

a: length of femur 

b: length of tibia 
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0 
1 

/ 

/ 
/ 

/ 

/ 
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3.00 mm 



Fig. 13. Acoustic organ of Qn strain 

(Teleogryllus oceanicus (Le Guillou)). 

a: longitudinal diameter of tympanum 

b: transverse diameter of tympanum 



1 a 
1 
1 
1 

1 

1 

0.50mm 



Fig. 14. Lateral view of male external genitalia, 

Qn strain (Teleogryllus oceanicus (Le 

Guillou)). 

aa: internal anterior apodeme of epi-
phallus 

dp: dorsal peuch 
ect: ectoparamere 
end: endoparamere 
epi: epiphallus 
ram: ramus 
sps: spermatophore sac 
stl: stylet 
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Fig. 15. Dorsal view of male genitalia of Qn 

strain (Teleogryllus oceanicus (Le 

Guillou)) with stylet and spermato

phore sac removed. 

Lettering as in Fig. 14. 



- - - - - - - -end 

---ram 

- --aa 

-epi 
' ! 

--- - - - - - - -ect 

1.00 mm 



Fig. 16. Ventral view of male genitalia of Qn 

strain (Teleogryllus oceanicus (Le 

Guillou)) with stylet and spermato

phore sac removed. 

Lettering as in Fig. 14. 



-------end 
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---aa 

- - - - - - - - - -ect 

-ep1 

1.00 mm 



Fig. 17. Dorsal view of epiphallus and rami of 

Qn strain {Teleogryllus oceanicus (Le 

Guillou}). 

Lettering as in Fig. 14. 
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Fig. 18. Ventral view of epiphallus and rami of 

Qn strain (Teleogryllus oceanicus (Le 

Guillou)}. 

Lettering as in Fig. 14. 
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Fig. 19. Dorsal view of ecto- and endo-parameres 

of Qn strain (Teleogryllus oceanicus 

(Le Guillou)). 

a: length of ectoparamere 

b: width of ectoparamere 

Other lettering as in Fig. 14. 
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Fig. 20. Lateral view of female external geni

talia of Qn strain (Teleogry:llus ~

anicus (Le Guillou)). 

aa: internai anterior apodeme of second 
valvifer 

ex: connexion between two second valvi
fers. 

vl: valvula 
vlf: valvifer 

AB, AC: measurements of taxonomie chara
cters used in separation of 
strains. 



1vlf---
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a a----, 
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1.00 mm 



Fig. 21. Dorsal view of epiproct of Qn strain 

(Teleogryllus oceanicus (Le Guillou)), 

male, showing the measured dimensions. 

a: length of epiproct 

b: width of epiproct 



----b---
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1.00 mm 



Fig. 22. Shape of epiproct, Qa strain, male 

(X 200}. 

Fig. 2.3. Shape of epiproct, Qa strain, female 

(X 200). 
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Fig. 24. Shape of epiproct, Qw strain 

(Teleogryllus commodus {Walker)), 

male (X 200}. 

Fig. 25. Shape of epiproct, Qw strain 

(Teleogryllus commodus (Walker)}, 

female (X 200). 

• 





Fig. 26. Shape of epiproct, Qn strain 

{Teleogryllus oceanicus (Le Guillou)}, 

male (X 200). 

Fig. 27. Shape of epiproct, Qn strain 

(Teleogryllus oceanicus (Le Guillou)), 

fernale (X 200). 
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Fig. 28. Shape of epiproct, Qk strain, male 

(X 200). 

Fig. 29. Shape of epiproct, Qk strain, female 

(X 200). 





Fig. 30. Shape of epiproct, Q~ strain, male 

(X 200). 

Fig. 31. Shape of epiproct, Qz strain, female 

(X 200). 
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Fig. 32. Shape of epi pro ct, Qc· strain, male 

(X 200). 

Fig. 33. Shape of epiproct, Qc· strain, male 

(X 200). 
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Fig. 34. Shape of epiproct, Qc strain, male 

(X 200). 

Fig. 35-. Shape of epiproct, Qc strain, male 

(X 200). 
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Fig. 36. Shape of epiproct, Qc strain, female 

(X 200). 

Fig. 37. Shape of epiproct, Qc strain, female 

(X 200}. 
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Fig. 38. Shape of epiproct, Qe strain, female 

(X 200}. 

Fig. 39. Shape of epiproct, Qc strain, female 

(X 200). 
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Fig. 40. Proventricular tooth of Qn strain 

(Teleogryllus oceanicus· (Le Guillou}). 

den: denticle 
h: height of tooth 
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