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Introduction.

~ Continuing my researches on the body colour of fishes (1,2)
I began in the spring of the year 1927 at the Zoological Station of
Naples research on the sexual physiology of the genus Crenilabrus.
This publication is to be regarded as a preliminary report and a part
of a larger work on the same subject that will be finished in the
near future.

For the fishes of the genus Crenilabrus are characteristic their
great sex differences in the colour of the bodies. These differences
were known already to Cuvier and Valenciennes (6).
A detailed description of the features of separate species is given in
the monography by M. P. Gourret (8). The work of Lo Bianco
(4) is a very useful guide to the spawning time of the species meet
with in the bay of Naples. The aim of my work was to investigate
the changes in body colour of the fishes of the genus Crenilabrus in
both sexes during the whole time of the sexual cycle, and to derive

1) Fellow of the International Education Board.
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these changes from the general conditions of the organism during the
different periods of this cycle. For this purpose I have examined a
large number of individuals of both sexes in different seasons and
have come to the following conclusions.

Morphological observations.

Generally, the blue pigment of the & is regarded the chief diffe-
rence between the sexes in the colour of the bodies of the typical
species of the genus Crenilabrus. In certain places of the body of a
mature male appear blue dots that fuse together into characteristically
arranged squares and stripes. While the black, yellow and red pig-
ments are localized in the cells, the blue pigment saturates diffusedly
the body of a fish, even the muscular system and the bones. The
bright blue spots in the skin are places where the pigment precipitates
among the cells. Zeyneck (13) has analized the chemical compo-
sition of the blue pigment and, as later Verne (11), regards it as a
carotinoid derivate — carotinalbumin. A mature female has in its
skin no blue colour or'it is hardly visible.

Examining a large number of specimens of Crenilabrus pavo C. V.,
Crenilabrus ocellatus Forsk. and Crenilabrus mediterraneus L. of both
sexes, | have come to the conclusion that the blue diffused pigment is
only one of the both sexual specific pigments in this genus, and that
the body colour of both sexes of the above mentioned species undergo
periodically a regular change during the period of the sexual
cycles. The fundamental colour of the body of a mature male of
the species Crenilabrus mediterraneus L. is dark yellowish-brown; on
the fins there is stretched what looks like an orange coloured ribbon.
Certain places of the body are covered with the already mentioned
blue ornament. A mature female of the same species is a vivid
dark red, with fins of the same colour, though much -paler, and
without the blue pigment. A mature male of the species Crenilabrus
pavo C. V. is of a golden-yellow fundamental colour, with an orange-
coloured front-tip of the back-fin, a row of red spots stretching along
the sides and with the blue ornament on the body and the fins.
A female is greenish-brown, with fins of the same colour but much
paler, and without the red squares and the blue pattern. In the
colour of the body of a mature male of the species Crenilabrus ocel-
latus Forsk. (a very variable species as regards the body colour) the
chief part is played by the orange colour combined with green and
bluish green of different shades, along with the blue diffused pigment.
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The female is coloured monotonously bluish-greén. At the end of
the spawning time, the colours of the bodies of both sexes of all these
species become paler. Particularly quickly decrease and disappear
the specific & elements of the body colour: bright vellow, orange and
bright red (Crenilabrus pavo C. V.) pigments, by and by also the
blue pattern. This process of the travelling away of the blue pigment
from the skin continues quite a long time after spawning, and during
this period the pale male has a strongly blue ground colour (without
the bright pattern) and a more bluish muscular system and skeleton
than at the time of sexual activity. After depositing spawn the female
also becomes paler, so the colours of the bodies of both sexes become
considerably more alike after the spawning time. With the coming
of autumn, together with the regeneration of gonads, the unspecific
(brownish and greenish) pigments of the female type begin again to
accumulate in the bodies of the individuals of both sexes. The
colours of the bodies of & and @ during this period almost com-
pletely coincide and often it is difficult to tell, from the exterior
appearance only, the sex of a fish. Some months before spawning
(in February, March) in the body of a male there appear again the
specific bright yellow and orange pigments, and the blue pattern be-
gins to be renewed. From the above considerations I come to the
conclusion that the sexual cycle of the fishes of
the genus Crenilabrus, with regard to the colour
of the bodies, is to be divided into four periods:
thespawning period or the time of the maxi-
mum development of the specific ,nuptial
hue“ofthe male; the period after spawning —
the time of the distruction of the specific
;dqquptial hue“ and the pigments in general;
the period of rest —the renovation periodof
the unspecific (or @ type) pigments in the
individuals of both sexes, and the prepara-
tory period or the period of newformation of
the - specific maptial huoe“ of the & The prin-
cipal difference in the body colour of both
sexes is to belooked for in thetypicalbright
yellowand orange pigments of @*; the appea-
ranceoftheir bluepigmentistobeassociated
with the accumulation ofthe yellow pigment
during the preparatory period. Having come to
the above expressed conclusions, a question arises as to the chemical
nature of the pigments themselves and their quantity in the body.
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Colorimetrical researches.

a. Methods.

The micro-chemical experiments with concentrated acids, that have
been made before, show that here, evidently, we have to deal with
the pigments of the carotinoid group. Therefore having beforehand
accordingly treated the skin of animals and their muscles, I extracted
- them after the modified method of Arnaud (3) with benzine at
indoor temperature. The modification of the method consisted in
treating beforehand the tissues with alcohol, in which case I chose
methylalcohol. At the end of the extraction I reduced the mass of
extracts or filled it up with a solvent proportionally to the weight of
the tissue to be extracted, taking as the coefficient for benzine extracts
10 ccm. of the solvent to 1 gr. of skin, and 1 ccm. of solvent to
1 gr. of muscles. Before that I compared the separate unfractionated
extracts of benzine. In order to acquir the relative data I took, as a
standard for each species of fishes, the extract from an individual
with the greatest concentration of pigments. The concentrations of
extracts of remaining individuals of the same species I annotated in
percents of the Autenrieth-Konigshberger's scale of colori-
metre. The absolute calculation of the mass of carotinods to 1 gr.
of the weight of the skin (muscles) 1 performed according to the
modified method of Hymans van der Bergh and Miiller (9)
taking as the standard solution the solution of pottassium bichromate
in water and the comparing carrying out with the help of the scale of con
centrations of the standard solution in descending geometrical proportion,

This modification of the method, refusing to use colorimetre, I
introduced in order to be able to utilize in my work the data obtai-
ned by Connor (5) about the relation of carotin and pottassium
bichromate in isocolorimetrical solutions. Having obtained the data
of the relative and the obsolute concentrations of the undivided ben-
zine extracts, I fractionated benzine with methylalcohol, taking as
the coefficient 5 ccm. of methyl alcohol to 1 gr. of the weight of skin,
and 1 ccm. to 1 gr. of the weight of the muscles. The aim of the
fractionation was to separate the pigments of the xanthophyll group
from the joint benzine extract and remove them into the methyl alco-
hol (R. Willstdtter and H’H. Escher, 12); J. Verne, 11).
Also the fractions of the methylalcoho! were colorimetrically compared
after the addition of xanthophyll which was procured by treating the
tissues beforehand.

It has been said already that the blue diffused pigment is
a special carotinalbumin. In the tissues left over from the
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extraction of alcohol and benzine, the blue pigment is very easily to be
extracted with distilled water (Zeyneck 13) which method was
applied also by me, taking as the dissolving coefficient 2 ccm. of
water to 1 gr. of the weight of the skin and 1 ccm. of water to 1 gr.
of the weight of the muscles. After repeated extractions in the skin
and fins of the animals there were left over and not closely examined
only the typical melanic pigments.

b. Results.

Leaving the more detailed description of the experiments for the
future, we can formulate the results of the colorimetrical measurement
as follows.

1. In the male of Crenilabrus pavo C. V. during the preparatory
and spawning periods the concentration of the joint benzine extract
of the pigments of the skin reaches 0.15—0.2°/0 concentration of the
solution of potassium bichromate, viz. according to Connor (5) ca.
0.00019—0.00027 gr. of the carotinoid pigments to 1gr. of the weight
of the skin. (The dissolving coefficient of the pigments —10). In the
period after spawning the mass of carotinoids in the skin diminishes
to 0.065—0.05%0 — or ca. 0.00007 gr. of carotinoids to 1 gr. of the
weight of the skin. In the @ of the same species during the prepa-
ratory and the spawning periods the concentration of the joint benzine
extract of the skin reaches ca. 0.1%, viz. ca. 0.00012 gr. of caroti-
noids to 1 gr. of the weight of the skin; also here after spawning the
mass of carotinoids diminishes and sinks to 0.05 (even to 0.025)%bo,
viz. to ca. 0.00005 (0.000016) gr. to 1 gr. of the weight of the skin.

In the @ of Crenilabrus ocellatus Forsk. the respective figures
during the spawning period and the time after it are: 0.4%o, viz.
0.00046 gr. of carotinoids and ca. 0.04%, viz. 0.000033 gr. of caroti-
noids. In the @ of the same species: 0.12%o, viz. ca. 0.00014 gr. and
0.025%o, viz. 0.000016 gr. So, during the spawning time as
well as after it, the quantity of the absolute mass
of carotinoids in the skin of male individuals of
both these species islarger thanthat of the fema-
les. After spawningthe mass of carotinoidsinthe
skin lessens in both sexes and in the §# on an average
toalarger extent than in the Q. This is conspicuous in
Crenilabrus ocellatus Forsk., where the mass of carotinoids in the &
falls to !/14 part of the mass before spawning, but in the @ only to /.
The more rapidly diminished mass of carotinoids in the & is after
that more quickly renewed.
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Similar relations in both sexes we find also in Crenilabrus medi-
terraneus L. Only Crenilabrus massa and Crenilabrus Roissali,
where there are also morphologically no sexual differences to be ob-
served, do not show any definite quantitative differences in the mass
of carotinoids in either sex.

2. Fractionating the benzine extract with methylalcohol we se-
parate the xanthophylls from the genuine carotins. The concentration
of xanthophylls in the skin of the @ of Crenilabrus pavo C. V.
during the preparatory and the spawning periods reaches ca. 0.025%s,
concentration of the solution of potassium bichromate (the dissolving
coefficient — 5), viz. ca. 0.000008 gr. of xanthophyll to 1 gr. of the skin.
In the period after spawning this figure falls to below 0.004%o viz.
ca. 0.0000005 gr. of xanthophyll to 1 gr. of the skin, in other words
soon after spawning xanthophyll disappear from the skin of animals
almost entirely. In the skin of the @ Crenilabrus pavo C. V. the
concentration of xanthophyll also during the spawning period reaches
at the highest 0.01°%o, viz. ca. 0.0000015 gr. of xanthophyll to 1 gr.
of skin, but in many individuals it does not exceed 0.004%o, viz.
0.0000005 gr. In the period after spawning in the @ this minor
mass of xanthophyll in the skin decreases only very little and falls
below 0.004%°%. During the period of rest, in the autumn months,
when the carotin begins again to increase in the skin of individuals
of both sexes, there is no growth of xanthophyll also in the &
individuals, and it appears anew only in the prepa-
ratory period, some months before spawning. In Crenilabrus
mediterraneus L. we obtain almost entirely identical figures. Also
the mass of xanthophylls in the male individuals of Crenilabrus ocel-
latus Forsk, during the spawning time increases to 0.025%, viz.
0.000008 gr. to 1 gr. of skin, and after spawning drops to below
0.004%o, viz. 0.0000005 gr. In the Q individuals of the same species
during the spawning time as well as after it the xanthophyll mass
in the skin is under 0.004%o, is practically equal to nought.

Thus,in the male individuals of Crenilabrus pavo C. V.,
Crenilabrus ocellatus Forsk. and Crenilabrus mediterraneus L. with
the approach of spawning time and the growthof
the general mass of carotinoidsinthe organism as
a whole, the xanthophylls increase particularly
rapidly. Withtheend ofthe spawning time and the
decrease of the mass of pigments the xanthophylls
are thefirst to disappear. In the skin of female
individuals during the spawning timethereappe-
arsonly alittle quantity of xanthophylls, and the
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spawning time coming toanend itdecreases also
only alittle. With regard to the composition of pigments in the
time after spawning the @ individuals closely approach the Q@ ones.

Also in both sexes of Crenilabrus Roissali, during the spawning
time and the time after it, the xanthophyll mass in the body fluctua-
tes between 0.000008—0.0000005 gr., but in this species there is not
to be observed any difference in either sex. In the skin of the & Cre-
nilabrus massa, as well as in the @, the xanthophyll mass practically
amounts to nought.

3. In the muscles of Q individuals of Crenilabrus pavo C. V.
and Crenilabrus ocellatus Forsk., during the time of spawning, the
joint concentration of carotinoids may reach 0.000027 gr. to 1gr. of
muscles, but on the average it equals ca. 0.000012 gr. to 1gr. of
muscles; a somewhat smaller figure we obtain for Crenilabrus medi-
terraneus L. Of this mass xanthophyll forms a very little part, practi-
cally nil. After spawning in all Q of the above mentioned species carotin
(just as in the skin) diminishes and sinks to ca. 0.0000001 gr. to 1gr. of
the muscle, that is, practically completely disappears from the muscular
system. The & individuals of the same species have less carotin pigments
in the muscular system than the female ones, and their concentration
during the spawning time does not exceed ca. 0.000005 gr. of pigments
to 1gr. of muscles. Only in certain individuals of Crenilabrus ocellatus
Forsk. (the bodies of which are on the whole relatively richer with
pigments) the concentration of the pigments in the muscles reaches
0.000012 gr. to 1 gr. of muscles. The extracts of muscle pigments
in male individuals also are more labil than the extracts of muscle
pigments in @, and especially in Crenilabrus pavo C. V. In the pre-
sence of air and remnants of ground muscular tissues they very
quickly oxidise, where the carotin changes into xanthophyll. On the
contrary, normally, the concentration of xanthophyll in the muscular
system also in @ individuals is practically nil. After spawning time
the concentration of carotinoids in the muscular system of the & falls
to ca. 0.0000001gr. of pigment to 1gr. of muscles, viz. the pigments
disappear entirely. During the periods of rest and preparation, when
the pigments accumulate anew in the skin, they increase also in the
muscular system. Together with it the fish which had become lean
fatten up in the time after spawning.

Thus, while during the spawning period the joint mass of carotinoids
in the skin of @ individuals i s much larger than in the skin of @,in
muscular system it is just the opposit—theQhavemo-
re pigments than the @ Inother words, in the @ the
carotinoids are distributed over different parts of
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the body very unequally and nearly all of them
are concentrated in the skin; but in females
they are divided more equally and are found
also in the muscular system (and gonads) to a
relativly considerable extent. Besides the carotins of
the muscular system of the @& of Crenilabrus pavo C. V. in the
presence of ground tissues show great tendency to oxidation. After
spawning the mass of carotinoids inthe muscular
system of both sexes falls nearly to nought and
becomes similar. The relations of the carotin and the xantho-
phyll masses in the skin and muscles of the & and the @ of Creni-
labrus pavo C. V. is shown in the following diagrams.

= = . Lttt ]

A B a b A B a b
d ?

Fig. 1. Crenilabrus pavo C. V.

The relative content of the pigments. A — in the skin during the spawning period,
B — in the skin during the time after spawning, a — in the muscular system during
the spawning {ime, b — in the muscular system during the time after spawning.
The black part of the diagram shows the relative part of the xanthophyll among
the whole mass of carotinoids in the same individual.

Relativais pigmentu saturs Crenilabrus pavo kermeni. A — ada narsta laika;
B — ada pecnarsta laika; a — muskulatira narsta laika; b — muskulatiira pecnarsta
laika. Stabipa tu3€ta dala rada ksantofila daju korotinoidu kopmasa.
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4. The concentration of the blue diffused pigment in
the skin of the @ of Crenilabrus pavo C. V., Crenilabrus ocellatus
Forsk. and Crenilabrus mediterraneus L. reaches its maximum
shortly after spawning, that is at the same time when
the carotinoid mass and especially xanthophylls
has already decreased. Then after some weeks, the blue
pigment also begins to diminish. In the muscular system on
the contrary the characteristic feature of the
whole time after spawning isthe maximum concen-
trationofthe blue pigment, that coincides with the
rising leaness moreorless ofthe whole organism.
An impression is left as if the blue carotinalbumin, increased
in the skin during the spawning time, were transported away
to the muscular system and the skeleton, there precipitated or destroyed
and used. Also in the @ individuals that have hardly any
blue pigment at all in their skin and muscular system during
the spawning time, it appears in a small quantity
shortly after spawning in order to disappear
again after it. Also here the appearance of the blue pigment
in the organism corresponds with a certain, though smaller than in
the &, leanness of the tissues of the whole body. A similar pheno-
menon may be observed also under experimental condi-
tions, when the fishes kept for a long time in an aquarium and
fed very seldom become lean and accumulate in their tissues very
much of the blue diffused pigment.

5. The bright yellow, orangeandred xanthophylls
aretoberegarded asthe sexual specific pig-
ments of the skin of the males of Crenilabrus pavo
C. V., Crenilabrus ocellatus Forsk., and Crenilabrus mediterraneus L.
The sexual unspecific brown and greenish yellow
pigments of femaletype thatmaybeextracted
inbenzineandarecommoninbothsexesarethe
carotins. The blue diffused pigment of the
males, as a derivate of carotinoids, is to be regarded as
a secondary sexual specific pigment: its appearance in the
body depends upon the appearance of carotin, and especially upon
that of xanthophyll, and the maximum of its accumulation coincides
with the decrease of carotinoids (particularly of xanthophylls). The
carotins (C,Hyg) as well as the xanthophylls (C,,HyO,) are unsatura-
ted autooxidable substances (J. Verne), but the xanthophylls are of
a higher degree of oxidation. From this point of view it is possible to
formulate the sexual differences in the genus Crenilabrus with regard to the
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pigments of the skin as follows: the sexual specific pigments
of the skinof the males of Crenilabrus pavo C. V., Creni-
labrus ocellatus Forsk, and Crenilabrus mediterraneus L. com p a-
red with the unspecific pigments of the Qtype,
that arecommon in both sexes, aresibstances of a
higher degree of oxidation. Being presentinthe
organism of the @ in comparativly small quanti-
ties they all the same decidethe characteristic
aspect ofan animal, being localised inthe order
ofatypical ornamentindefinitly certain points
ofthe skin.

Conclusion.

Leaving the more detailed discussion and the theoretical moti-
vation of the obtained results for the future, I will formulate already
now the following leading theses.

1. With regard to the colour of the body of a mature
individual the difference between both sexes of the genus
Crenilabrus is of a gradual, not of a qualitative nature.
The typical ornament of the skin is a common feature of
the species for both sexes. In the & in this pattern accumulate
on the whole more pigments than in the @, besides the oxi-
dation of carotins and their change into xantho-
phylls and proteid carotins take place in certain
points of the ornament. In connection with it there arise
some other tasks of investigation. It would be of great importance
to attent to the @ and Q individuals the R. Q. during the time of the
whole sexual cycle, in orderto see whether the rapid growth of
the process of oxidation during the spawning time is
not characteristic for the body of the & on the whole.
Further we should investigate where the increase of the oxygen,
that is indispensable for the oxidation of pigments, comes from and
what glands stimulate the oxidation. At last it is
necessary to investigate more closely the localisation of the
oxidation points and the physically-chemical
conditions of this process in the skin. These tests
have been began already by the author.

2. The pigments of the skin of @ and Q of the
genus Crenilabrus very sensibly reflect the general metabolic process of
the organism. In this respect they are to be regarded as the phy -
siologicalindicators of the metabolic state of the
organism, inspired from his general sexual state.
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3. The amplitude of the increase and the
decreaseofthe joint mass of pigmentsinthe
skinofthe @ duringthe time of the sexual cycle
is much greater than in the skin of the @
In accordance with the these 2, we can accept with great probability
that also the fluctuations of all the other physiological and morpho-
genetic processes during the time of the sexual cycle are much smal-
ler in the @ than in the @. Also here the gradual character
of the difference between the sexes is professed.

4. In separate species of the genus Crenilabrus the
sex differences with regard to the colour of
the bodies are of different extent: very great in
Crenilabrus mediterraneus L., Crenelabrus ocellatus Forsk., moderate
in Crenilabrus pavo C. V., and hardly to be stated in Crenilabrus
massa and Crenilabrus Roissali.

5. We have to accept that the forming of the body colour into
the limits of an ornament characteristical in its lea-
ding features in the whole genus is decided by only
one factor. To solve whether this factor itself in different species
and in individuals of different sexes is gradually raised, or whether
its graduality is caused by other processes that take place in the
respective organism, is the task of further investigations.
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tion of the Zoological Station at Naples, the Professors O. Gross,
M. Fedele, E. Sereni, and S. Ranzi, but particularly to the
Director Prof. Dr. Reinhard Dohrn ior granting me the work place,
his friendly interest in the progress of the researches and kind dis-
positon to all my wishes that so greatly furthered my work at the
Station. I am very thankful also to the International
Education Board (Rockefeller Foundation) which
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(No Neapoles Zoologiskas stacijas un L. U. Salidzino¥as anatomijas un eksperimentalas
zoologijas institiita zoofiziologijas nodalas.)

Kolorimetrisks pétijums par Crenilabrus gints zivju adas
pigmentu seksualspecifisko raksturu.
(Kopsavilkums.)

Leo Abolips.

Turpinadams savus darbus par zivju kermepa krasu (1, 2) es
uzsaku 1927. g. pavasari, Neapoles zoologiska stacija, p&tijumu par
Crenilabrus g&ints seksualfiziologiju. ST publikacija ir uzskatama ka
iepriek§8js zipojums un dala no attieciga tuvaka laika pabeidzama
darba. Mana darba noliiks bij izsekot zivju kermepa krasu mainas
abgjos dzimumos seksualcikla laika un méginat atvasinat $is mainas
no visparigiem organisma vielu maipas procesiem.

Parasti par galyeno atskiribu . Crenilabrus gints tipiskako sugu
kermena krasa starp @ un & uzskata pédéjo zilo pigmentu. Dzimum-
gatavam teévipam noteiktas kermena vietas paradas zili punkti, kas
sapliist raksturigi sakartotos laukumos un stripas. Kamér melnie,
dzeltenie un sarkanie pigmenti ir $inas lokalizéti karotini un ksanto-
fili, zilais karotinproteins difiizi piesatina zivs kermeni, pat musku-
latdru un kaulus. Dzimumgatavai matitei zila ornamenta ada vai nu
nemaz nav, vai ari tas tikko manams.

Izpétot lielaku skaitu ab&ju dzimumu Crenilabrus pavo C. V., Cr.
ocellatus Forsk. un Cr. mediterraneus L. individu nacu pie parlie-
cibas, ka zilais difiizais pigments ir tikai viens no seksualspecifiskiem
pigmentiem 8ini g&inti, un ka min&o sugu ab&ju dzimumu kermena
krasas seksualcikla laika periodiski likumigi mainas.

Attieciba uz kermena krasu, seksualcikls ir iedalams 4 periodos:
narsta perioda jeb specifiska tévina kazu térpa maksimalas attistibas
laika; pécnarsta perioda jeb specifiska ,kazu teérpa“ un pigmentu no-
ardiSanas laika vispar; atpiitas perioda jeb nespecifisko (R tipa) pig-
mentu atjauno$anas laika ab&ju dzimumu individos un sagatavoSanas
perioda jeb specifiska kazu térpa jaunizveidoSanas laikd. Galvena
abéju dzimumu kermena krasas atSkiriba ir mekléjama tévinu tipiskos
spilgti dzeltenos un oranZainos pigmentos; vinu zila pigmenta rasanas
ir vedama sakara ar dzelteno pigmentu uzkraSanos kermeni sagatavo-
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Sanas perioda. NakuSam pie tikko formulétiem slédzieniem, radas
jautajums par paSu pigmentu kimisko dabu un vigu daudzumu @ un
@ kermeni. Jautajuma atrisinaSanai pagatavoju péc attiecigam me-
todém no lielaka individu skaita adas pigmentu benzina ekstraktus.
Péc tam Sos ekstraktus frakciong&ju ar metilalkoholu, lai Skirtu ksantofi-
lus no korotiniem. Ekstrah&ju ari zilo difiizo pigmentu. Pagatavotos
ekstraktus kolorimetriski salidzinaju un ieguvu sekoSus rezultatus.

Pie Crenilabrus pavo C. V. un Crenilabrus ocellatus Forsk.
viriSkiem ‘individiem visu karotinoidu absoliita masa ada ir lielaka, ka
pie sieviSkiem individiem, ka narsta, ta p&cnarsta laika. Péc narsto-
Sanas pie ab&jiem dzimumiem Kkarotinoidu masa ada samazinas, pie
tam pie @ caurméra lielakos apméros ka pie Q. Tas seviski spilgti
novérojams pie Crenilabrus ocellatus Forsk., kur pie & karotinoidu
masa ada krit lidz !/,, dalai no pirmsnarsta masas, bet pie Q tik lidz
/o dalai. »

Lidzigas attiecibas ab&jos dzimumos atrodam ari pie Crenilabrus
mediterraneus. L. Tikai Crenilabrus massa un Crenilabrus Roissali,
kuriem ari morfologiski nav novérojamas seksualdiferences, neuzrada
nekadu noteiktu kvantitativu starpibu karotinoidu masa abgjos dzi-
mumos.

Narstam tuvojoties un karotinioidu kop&jai masai organisma
pieaugot, pie Crenilabrus pavo C. V., Crenilabrus ocellatus Forsk. un
Crenilabrus mediterraneus L. viriS§kiem individiem seviSki strauji pa-
vairojas ksantofili. Narstam izbeidzoties un pigmentu masai samazi-
noties, pirmie paziid ksantofili. SieviSkiem individiem narsta laika
ada rodas tikai loti niecigs ksantofila daudzums un narstam beidzoties
tas ari tikai nedaudz samazinas. Pécnarsta laika @ individi sava
pigmentu sastava stipri tuvojas Q.

Ari pie Crenilabrus Roissali abgjiem dzimumiem ksantofilu masa
kermeni narsta un p&cnarsta periodos svarstas, bet Sini suga nav no-
vérojama kaut cik ievérojama starpiba ab&jos dzimumos. Crenilabrus
massa ada, ka pie &, ta pie @ ksantofilu masa praktiski lidzinas nullei.

Kamér ada narsta perioda karotinoidu kopéja masa pie & indi-
vidiem ir krietni lielaka ka pie @, muskulatiira otradi, Q ir vairak
pigmentu, ka &. Citiem vardiem, pie @ karotinoidi sadaliti pa da-
7adam kermena dajam stipri nevienm@rigi un gandriz visi bez izpe-
muma koncentréti ada, bet pie matitém sadaliti vienmérigak un rela-
tivi ievérojamos apméros sastopami ari muskulatira (un gonadas).
Pécnarsta laika karotinoidu masa ab&ju dzimumu muskulatiira krit gan-
driz lidz nullei un klast vienada. Karotina un ksantofila savstarpgjas
masu attiecibas ada un muskulos pie Crenilabrus pavo C. V. & un @
rada teksta ievietotas diagramas.

\



149

Zila difnza pigmenta koncentracija Crenilabrus pavo C. V., Cre-
nilabrus ocellatus Forsk. un Crenilabrus mediterraneus L. & ada savu
maksimumu sasniedz isi péc narsto3anas, t. i. tani pat laika, kad
karotinoidu un sevidki kansofilu masa ir jau samazinajusies. Tad,
péc kadam nedélam, sak samazinaties ari zilais pigments. Muskula-
tara, turpretim, visu pécnarsta periodu raksturo maksimala zila pig-
menta koncentracija, kas sakrit ar lielaku vai mazaku organisma no-
lieséSanu.

Par Grenilabrus pavo C. V., Crenilabrus ocellatus Forsk un Cre-
nilabrus mediterranens L. tévinu specifiskiem adas seksualpig-
mentiem ir uzskatami spilgti dzeltenie, oranZainie un sarkanie ksan-
tofili. Briinie un zalgandzeltenie benzina ekstrahgjamie, abiem dzi-
mumiem kopigie, nespecifiskie matites tipa adas pigmenti ir karotini.
Zilais difnizais tévipu pigments, ka karotinoidu derivats, ir uzskatams
par sekundari specifisku seksualpigmentu; vipa paradiSanas kermeni
stav atkariba no karotina, bet it seviski ksantofila paradiSanas un
vina uzkraSanas maksimums sakrit ar karotinoidu (seviski ksantofila)
samazinaSanos. Ka karotini (C,H;e), ta ksantofili (C,,Hgg0,) ir nepie-
satinati, autooksidabli savienojumi (J. Verne), bet ksantofili no
abiem ir ar augstaku oksidacijas pakapi. Raugoties no $i viedokla
seksualo diferenci attieciba uz adas pigmentiem Crenilabrus ginti ir
iespgjams sekoSi isi formulét: Crenilabrus pavo C. V., Crenilabrus
ocellatus Forsk., un Crenilabrus mediterraneus L. tévinu seksualspe-
cifiskie adas pigmenti ir augstakas oksidacijas pakapes savienojumi
salidzinot tos ar nespecifiskajiem abgjiem dzimumiem piemitoSiem Q
tipa pigmentiem. Atrazdamies " organisma saméra mazos kvantumos,
tie tomér noteic raksturigo dzivnieka izskatu, biidami lokalizéti zinama
ornamenta kartiba tikai pilnigi noteiktos adas punktos.

No visa sacita redzams, ka attieciba uz kermepa krasu misu
zivin gintl dzimumu izSkiriba ir graduwalas, ne kvalitativas dabas.

Tipiskais adas ornaments ir abiem dzimumiem kopiga sugas pa-
zime, kas noteic ari pigmentu oksidacijas punktu lokalizaciju tévinu ada.
Adas pigmentu sistéma Joti jiitigi atspogulo miisu zivs organisma vis-
parigas ipaSibas un S§ini zipa ir uzskatama par organisma seksuala
stavokla iespaidoto vielu mainas procesu fiziologisku indikatoru. Ir
~ japiepem, ka kermena krasas izveidoSanos visai gintij galvenos vil-
cienos kopigi raksturiga ornamenta robeZas noteic viens vienigs faktors.
Atrisinat vai §is faktors dazadas sugas un dazada dzimuma individos
pats ir graduali kapinats jeb vai vina iedarbibas gradualitati rada citi
attieciga organisma norito$i procesi, ir turpmaku pétijumu uzdevums.






