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SPERMATOGENESIS IN CHRYSOCHUS AURATUS FAB1. 

WINIFRED PAD DOCK 
University of Wichita, Wichita, Kansas 

Introduction 

In an unpublished paper, Wilson of the University of Wichita, de
scribes the pai:red, two lobed testes (occasionally three lobed) of 
Chrysochus auratus, Fab. The problem presented here is whether 
or not these lobes are of equal function. Observation of a section 
of the testis, fig. 1~ shows practically the same number of mitotic 
figures and matu,re sperms in each lobe, thus showing that each lobe 
shares in the production of mature spermatozoa. This paper gives 
only the chromosomal activity during spermato.genesis. No attempt 
was made to determine the history of a parti®,lar chromosome, to . 
find unusual division stages, nor to show activity of cytoplasm or 
cytoplasmic inclusions. 

It was found that each lobe of the testis is divided by septa into 
many lobules which contain the .convoluted seminifer()IU,S tubules. 
These lobules seem to be wider at the l,ateral edge and to narrow 
near the medial margin. In general, in the testis of Chrysochus 
auratus, the spermatogonial cells are arranged in syncytia ( cysts 
containing cells without definite cell walls) a1ong the anterior and 
medial margins· of each lobe of the testis. The more mature sperma
tocytes occur along the lateral margin, while the spermatids and 
fully developed spermatozoa a,re :found mainly in the center of the 
lobe near the ·opening of the vas efferens, fig. 2. 

Methods and Materials 

The testes were dissected out of specimens freshly killed by chlor
oform a_nd immediately fixed. Three different fixing solutions were 
used with varying degrees of success. These solutions are: 

1. Fleming's (Strong) 
Chromic acid, 1 % aqueous solution ------------ --- 15 parts 
Osmic acid, 2% aqueous solution -------------------- 4 parts 
Glacial acetic acid ____ .:. ___________________________ 1 part 

2. Bouin's 
Picric acid, saturated aqueo:ts solution -------------- 75 parts 
Formalin, C. P. ---------------------------------- 25 parts 
Glacial acetic acid ---------------------------.:..--·-- 5 parts 

1. A dissertation submitted to the graduate faculty of the University of Wichita 
in c·andidacy for the degree of Master of Science. 
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3. B-15 (Modified Bouin's) 
To each 105 parts of the original Bouin are added 2 parts of 
urea and 1.5 parts of a 1 % aqueous solution ot chromic acid. 

The material fixed in B-15 seemed to give much sharper cytologi
cal detail as there was less clumping of chromosomes. 

All methods of fixing were followed by iron-hematozylin stain. 
The "long" method of staining (Guyer) gave the clearest results. 
This method :reqn.1,ires a mordant time of 2-4 hours in iron alum (2.5 
grams in 100 cc. distilled water) followed, after rins_ing in water for 
5 minutes, by 12-24 hours in hematoxylin (0.5 grams in 100 cc. dis
tilled water). A destaining time in the iron-alum of ~5-30 minutes 
gave very clear outlines to the chromosomes. This destaining is 
followed by 15-20 minutes rinsing in running water before dehy
drating by a series of alcohols and xylol and mounting in Oanada 
balsam. 

,Smear j)reparations were also made to determine stages in the 
metamorphosing of the spermatids. Fixing in B-15 followed by stain
ing methods given before were used. A destaining time of approxi
mately 40 minutes was necessary to show structure in _spermatids and 
spermatozoa. 

Very little tr-olll;ble was encountered in getting good preparations 
but it became necessary to use McOlung's modification of a condens
ing apparatus in ord·er to make accurate microscopic observations. · 
This modification places a 1.9 mm. objective on the condenser which 
allows for an immersion oil film between the condenser and the 
bottom of the slide. A 12.5X ocular and a 1.8 mm. flourite objective 
were also used but even with this magnification drawings were en
larged 5000 diameters in order to show the chromosomes clearly. 

Some measurements taken of the cells will give an idea of the 
minute size. A resting spermatogonium measured 8.571 mu in diame
ter; spermatocytes of the first order, 11.999 mu; spermatocytes of the 
second order were approximately 5.143 mu in diameter; spermatids 
averaged 3.428 mu, while a mature spermatozoan he:ad measured 18.856 
mu in length, and was too small to measn..1.re ih width. 

Review of Normal Sperrnatogenesis in Coleoptera 

In the maturation of a spermatozoan there are five stages; sperma
togonia, spermatocytes of the first order, spermatocytes of the sec
ond order, spermatids, and mature spermatozoa. Us1U,ally each of 
these is divided into several intermediate stages. Not all of these 
intermediate steps are found in every case but the same general 
outline will serve for all animals. 



WINIFRED PADDOCK 277 

The spermatogonia, germ cells in the . final stages of the growth 
period, - are distinguished from somatic or body cells in having a 
greater amount of nucleoplasm in relation to the cytoplasm than 
somatic cells. The spermatogonia are of interest to us only in the 
final resting stage from which each become a spermatocyte of the 
first order upon the onset of chromosomal activity. 

Spermatocytes of the first order pas·s through nine stages; 1, Pro
chromosome, 2. unraveling, 3. leptotene, 4. synapsis (synizesis), 5. 
pachytene, 6. diplotene, 7. diffuse, 8. second contraction, and 9. dia
kinesis. 

The final division of the spern1atocyte of the first order usually 
results in a reduction by one-half of the number of chromosomes. 
This haploid number is characteristic of the spermatocytes of the 
second order. An equational division may precede or follow the re
duction division, but in whatever order they come, there is no resting · 
s ':;age between the divisions. 

The spermatids pass through several stages in their transforma
tion into spermatozoa. Each stage res1u,lts in a condensation of nu
clear material, an elongation of the cytoplasmic material, and a 
definite migration on the part of the cytoplasmic contents. 

Mature spermatozoa are . the results of the metamorphoses of 
spermatids. They are characterized ,by a minimum of cytoplasmic 
material and a great amount of condensed nuclear material. 

Observations on Spermatogenesis of Chrysochus auratus, Fab. 

In the final gonial resting stages, fig. 3, the chromatin material 
is scattered throughout the cytoplasm in very faintly staining 
masses. There are ,usually a few g;ranules which stain more densely 
but as they are not consistent in appearance or form, no attention 
has been paid to them. 

At the end of the gonial resting stage, the activity of the chromo
somes marks the beginning of the spermatocyte of the first order. 
The chromatin granules collect in long leptotene threads, fig. 4, 
which precede the contraction of the threads in the synizesis stage. 
A longitudinal split in these threads accompanies the migration of 
the free ends toward the periphery of the cell. The looped ends of 
the threads extend into the middle of the cell, fig. 5. 

The condensed chromosomes which are formed following the syni
z,esis stage arrange themselves along the equatorial line, fig. 7. The 
pair of chromosomes, x, is apparently the pair of sex chromosomes 
although it was impossible, because of the small size of the cells, 
to follow their activity in all stages. 
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In the division of the spermatocytes of the first order into those 
of the second order the quadripartite chromosomes (formed by the 
split in the paired chromosomes) are found in the tetrad shapes, 
fig. 7. These tetrads resemble very closely the typical coleopteran 
tetrads as described by Brauer (1928). 

A cross-section of the metaphase, fig. 6, shows the presence of 20 
of the 22 chromosomes reported as the somatic number of the family 
Chrys·omelidae ,by Goldsmith (1919). 

As the chromosomes reach a very late anaphase stage, fig. 8, the 
telophase ch:aracteristics, such as the new cell plate have already 
beg,u.n to appear. 

The spermatocytes of the second order are now possessed of one
half of the somatic number of chromosomes. The equational division 
apparantly does not always follow immediately. Occasionally an 
extremely brief rest seems to follow the reduction division during 
which the chromosomal identity is almost entirely lost while the 
chromatin appears to migrate toward the periphery of the cell, fig. 9. 
This resting (?) period is followed by a condensation of the chroma
tin . into long double threads, fig. 10. In other cases the typical 
chromosomes are formed immediately and arrange themselves at 
the equator of the cell ready for the last spermatocyte division, 
fig. 11. 

In the early spermatid, fig. 12, and later, fig. 13, the .nucleoplasm 
appears very concentrated as compared with the cytoplasm. The 
chromatin is found in irrregular gr·anular strands. 

The metamorphosing spermatids, figiU,feS 14, 15 16, and 17, show 
the gradual elongation of the cell, the concentration of tiie nucleo
plasm, and the development of a very long axial filament. The 
connection of this axial filament with the anterior · po·rtion of the 
cell may be seen in figures 16 and 15. In a very late spermatid, fig. 
17, the spermatid closely resembles the mature spermatozoan although 
the cytoplasm is less condensed and consequently does not stain as 
heavily as in the older form. As the cytoplasmic inclusions have not 
been followed there will . be no · attempt to identify the structures 
shown. 

The head of the mature spermatozoan, fig. 18, stains so densely 
that no structures ·are visible. As the tail 1s approximately five times 

Fig. 1. 
Fig. 2. 

PLATE I. 
Section through bi-lobed testes (X 43). 
Section through lobe of testis showing relation of vas eff erens 

to lobe. (X 77). 
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the length of the head only a portion of it has been shown. 

Summary 

In the spermatogenesis of Chrysochus auratus, Fab . . presented rn 
this paper three points have been established: 

1. The m.1,mber of chromosomes, 22, agrees with the number re
ported for family Chrysomelidae. 

2. a. Three stages, 1 eptofrne. · synizesis, and diakinesis were ob
served in the spermatocytes of the. first order. 

b. Resting(?) cells were observed preceding the division of the 
spermatocytes of the second order. 

c. Metamorphosing spermatids and mature spermatozoa were 
observed. 

3. The spermatogenesis is extremely rapid as all stages from 
spermatocytes of the first order to mature spermatozoa were found 
in recently emerged specimens. 
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Fig. 3. 

Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 

PLATE 2. (x 2250) 

Gonial resting stage. 

Leptotene threads of spermtocyte I. 

Synizesis in spermatocyte I. 

Cross section of metaphase ot spermatocyte I. 

Metaphase of spermatocyte I. 

Late anaphase of spermatocyte I. 



282 SPERMATOGENESIS IN CHRYSOCHUS AURATUS 

9 10 

t . 

. 

13 

11 

' ' 14 15 16 

18 

Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Figs. 14, 
Fig. 18. 

PLATE 3. (x 2650) 
Resting(?) stage spermatocyte IL 
Spermatocyte II showing double chromatin threads. 
Metaphase of spermatocyte II. 
Early spermatid. 
Later spermatid. 
15, 16, and 17. Metamorphosing spe_rmatids. 
Mature spermatozoan. 




