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ABSTRACT:
The great diversity of body shapes among small
coral reef fishes suggests differences in life-styles
and benthic relationships as well as adaptation to
habitats
with
different
physical
properties.
Damselfishes are among the three most species-rich
groups of small coral reef fishes and they exploit
numerous habitats ranging from hyperbenthic to
cryptobenthic. The latter include many species
associated with branching corals to varying degrees.
Most eco-morphological studies of damselfishes
have focused on the trophic niche and examined the
trophic morphology through associated anatomical
structures such as the head skeleton. The present
study investigates body shape differences with
respect to differences in habitat use of four coralassociated damselfishes. Dascyllus aruanus, D.
marginatus, Chromis viridis and C. flavaxilla
represent four of the most abundant coral-associates
among damselfishes in the northern Red Sea. Using
a combination of traditional and geometric
morphometrics,
we
discovered
great
shape
differences between the two genera, but also withingenus differences along the same difference axis,
which can be interpreted as differences in habitat
use. The more cryptic species D. marginatus has a
considerably deeper but less wide body than its
larger sister species D. aruanus. This body shape
pattern and the small maximum size can be
explained by the physical constraints provided by the
interbranch space of host corals of D. marginatus.
Similar differences were found in the genus Chromis,
although these species are generally longer and
more compressed. This body shape enables
Chromis to exploit a wider spatial niche by using
more host corals with different architecture than the
two species of Dascyllus. The high body shape
diversity of coral-associated damselfishes mirrors
the structural complexity of reef habitats, and small
differences in coral architecture lead to a fine-scale
tuning of fishes. Apart from interspecific differences,
shape examinations revealed a common allometric
axis indicating similar ontogenetic shape changes in
all species, although to different extents. This shows
that certain growth patterns are typical for small reef
fishes and may be associated with a change in diet
after settlement.
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INTRO DU CTIO N:
Phenotypic adaptation is an important
evoluti onary process t hat increases the
fitness of organisms to habitats. Alt hough
adaptation i s an import ant fi eld of study i n
evoluti onary biology, examinations of shape
variation
with
respect
to
microhabitat
characteri stics are rare. This is mainly due t o
difficulties i n identif ying and quantifying exact
habitat characteri stics, especi ally in aquatic
environm ents.
Coral reefs represent one of the
structurally most complex aquatic ecosystems
and harbour a high diversity of microhabitats,
whi ch provide shelter to many invertebrates
and fishes. A part from t he highly struct ured
reef m atrix itself, branching corals of families
Pocilloporidae
and
Acroporidae
directly
support
many
associated
organisms.
Diff erences in architecture of branching corals
causes variation in the spatial niche of
associated organisms on a very fine scal e
(Vytopil and W illis, 2001; Unt ersteggaber et
al., 2014; W ehrberger and Herler, 2014).
Variation in branch l ength and inter-branch
spaces affect the habit at selection, size and
growth of fishes, and coral archit ecture has
ev en influenced the evolution of body form of
associated fi shes (Munday et al., 2001;
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Untersteggaber et al., 2014; W ehrberger
and Herler, 2014). Much variations of body
form thus refl ect adaptation to a specifically
structured microhabitat. Such differences i n
form affect the l ocomotion, growth rate and
maximum size of fishes (W ehrberger and
Herler,
2014).
Although
body
shape
diversification is phylogenetically constrained
to various degrees, there are exam ples of
extraordinary high variation even in closel y
related fish taxa (e.g. East-African cichlids).
Moreover, convergent and repeated evolution
as a result of adaptation t o similar habitats
and/or diet has been report ed (K ocher et al.,
1995; W inemiller et al., 1995; Rüeber et al.,
1999&2001; Cooper and W estneat, 2009;
Muschick et al., 2012; Frédérich et al., 2013).
Most coral-associated fishes belong to the
families Gobiidae (gobies) and Pomacentridae
(damselfishes). Pomacentrids are relatively
deep-bodied and laterally compressed to
different degrees – a body shape pattern also
known from gobies associated with corals
(Herler, 2007). They are relatively small,
speci es-rich and particularly abundant i n coral
reefs (Choat and Bellwood, 1991; Munday and
Jones, 1998). I n general, small fishes can use
habitats t hat are unavailable to larger species
(Miller,
1996).
Thus,
many
blennies
(Bl enniidae) use small holes in the reef as
shelter (Lindquist, 1985; Clarke, 1989&1994;
Greenfield and Johnson, 1990), and many
gobies
live
am ong
the
branches
of
scl eractini an corals (Patton, 1994; Munday et
a l.,
1997;
Herler,
2007).
Similarl y,
damselfishes such as several species of
Chromis, Dascyllus and P lectroglyph idodon
are found in close association with branching
corals (Sale, 1971; Robertson and Lassi g,
1980). Such specialized and obligate habitat
associations are found only in small coral reef
fishes, which can be consi dered to be the
most habitat-specialized reef fishes (Herler et
a l., 2011). Furthermore, there are several
exam ples of mutualistic relationships between
damselfishes and corals (Liberman et al.,
1995; Goldshmid et al., 2004; Holbrook et al.,
2008).
Most fishes show special phenotypic
adaptations to their habitat and, in turn,
speci ali zed body shapes provide information
about the habitat used by a particular species.
For exam ple gobiids i nhabiting massive coral s
have a m ore d epressed (dorso-ventrally
flattened)
body
than
those
i nhabiting
branching
corals
(Herler,
2007).
Morphologi cal adaptations of damselfishes to
different lif e-styles have b een investigated by
many researchers, but these studies usuall y
examined
trophic
morphology,
e.g.
interspecific differences i n food niches and
ontogenetic changes in diet, and focussed on
the head skelet on (e.g. Frédérich et al.,
2008a&b; Cooper and W estneat, 2009).
Several of these studi es applied geom etri c
ISSN: 2090 - 0511

morphometrics, reveali ng that variation i n the
feeding apparatus is rel atively small, and no
unique feeding morphol ogies have evolved i n
pom acentrids, very likely due to repeated
shift s within a small set of niches (Cooper,
2008; Cooper and W estneat, 2009; Frédérich
et al. , 2008b). In contrast, little is know n
about body shape adaptation of these highly
diverse reef fishes to their habitat. Such
information would help explain diversification
patterns
among
fishes
that
exploit
microhabitats differing in physical properties.
The present study examined speciesspecific morphological adaptations of coralassociated damselfishes with respect t o
differences in habitat use and m aximum fish
size. W e investigated four species of coralassociated damselfishes, two of each of the
two gen era Chromis and Dascyllus from the
northern Red Sea, and used traditional and
geom etric morphom etrics to quantify shape
differences.
M ATERIAL AND M ETHO DS:
Sampling and preservation of specimens:
A total of 98 damselfish specimens were
coll ected f or morphological examinations: C.
flavax illa (n = 28; of standard length, SL: 1850 mm), C. vir idis (n = 22; of SL: 9-37 mm),
D. aruanus (n = 25; of SL: 15-57 mm) and D.
marginatus (n = 23; of SL: 10-47 mm). Fishes
were coll ected using SCUBA and by spraying
clove oil solution towards the fishes. Clove oil
has an anaesthetic effect ( Munday and
Wilson, 1997) that enabl es to easily catch the
fish by hand or with a hand net. Fishes were
then killed i n the l aboratory by an overdose of
clove oil, the viscera was rem oved wit h
tweezers through a cut in the ventral si de of
the fish between pelvic and anal fin, and t hen
they were preserved i n 10% formalin solution
for a few days. Subsequentl y t hey w ere rinsed
with water and stored in 70% ethanol.
Traditional and geometric m orphometri c
measurements:
Standard length and head width were
m easured in the preserved specim ens to the
closest 0.01mm using a microscope and a
di gital caliper. G eometric morphometrics – a
powerful tool for testing and graphi cally
displaying shape differences (Adams et al.,
2004) – was perform ed on digital images of
fishes. Preserved fishes were scanned using
an EPSO N V30 scanner at 2400 dpi. On the
scanner, specim ens were subm erged left side
up i n ethanol in a plasticine pool that was
fixed on the scanner gl ass ( Herler et al.,
2007). El even landmarks (LM) were placed on
each of the 98 specimens: (1) ant erior tip of
the snout, (2) centre of orbit, (3) and (4)
anterior and posterior i nserti on of the dorsal
fin, (5) and (6) upper and lower i nsertion of
the caudal fin, (7) and (8) posterior and
anterior insertion of anal fi n, (9) i nsertion of
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the ventral fin, (10) and (11) l ower and upper
insertion of pel vic fin (Fig. 1). These
landmarks were applied according to a welldefi ned hom ology of the anatomical point s,
and t o cover the entire body by using tpsUtil
1.44 and tpsDig 2.14 (Rohlf, 2010a& b).
Landm ark confi gurations derived from all
specimens were superimposed in a Cartesian
coordinate system after translation to a
common centre (0/0) of their centroid
(arithmetic m ean of all landmark coordinates

19

of each coordinat e axis), scal ed to unit
centroid size (square root of the summ ed
squared distances of each landmark to the
centroid) = 1 by dividing the l andmark
coordinates of each configuration through its
centroid size, and rotated through a leastsquares procedure to minimize t he d eviation
between
correspondi ng
landmarks.
This
procedure (Procrustes superimposition) yields
Procrust es coordinat es of landmarks.

Fig. 1. Set of eleven landmarks used to quantify shape differences in 4 species of coral-associated damselfishes.

Statistical anal ysis:
A one-way ANCOVA was performed
between h ead width and st andard length in
preserved dam selfish species to compare the
growth pattern between the four species of
damselfish using the program P AST, version
2.15 (Hamm er et al. , 2001). R egressi ons
between P Cs, head widt h and centroid size
were cal culated in Mi crosoft E xcel for
Window s and in SPSS version 17.
Principal components analysis (PC A; of
the partial warps of Procrustes coordinates)
was used to i nvestigat e shape differences
between speci es; deformati on gri ds were used
to visualize shape variati on (Bookstein, 1991).
PC-scores and deformation grids were
calculat ed in tpsRelwar p version 1.49 Rohlf
(2010c). Expansions or contractions of the
grid help t o visually locate where certai n body
parts have deformed. To test statistical
differences between the mean shape of all
speci es, a MANOV A was performed on the
first six PCs (each contributing more than 1%
to the t otal variance) usi ng the program
PAST, versi on 2.15 ( Hamm er et al., 2001).
RES ULTS :
O ne-way ANCOVA of head width (HW)
and fish standard length w as calcul ated for all
four damselfi sh species (Fig. 2) to test
different growth patterns. The adjusted m eans
differed significantly (p < 0.001) between all
speci es and the homogeneit y of slopes were
significantly different between most pairs of
speci es. The excepti ons were betw een D.
ISSN: 2090 - 0511

marginatus and C. flavaxilla (p = 0.75),
between D. marginatus and C. virid is (p =
0.27), and between the two Chromis species
(p = 0.08). Therefore, the increase of head
width is greatest i n D. aruanus, whereas its
congener D. marginatus shows a similar
growth patterns with the two speci es of
Chromis. The greatest body length was
m easured in D. aruanus. Linear regression
anal ysis showed a positive correlation
between standard l ength (SL) and centroi d
size (CS) of all specim ens of damselfish
species (r 2 = 0.99, p < 0.001). This
dem onstrates a high equivalenc e bet ween
these tw o size measures.

Fig. 2. One-way ANCOVA for head width against standard
length in four preserved coral-associated damselfish
species

A principal component analysis of
Procrust es shape coordinates of 98 preserved
specim ens of all four species reveal ed 72.9 %
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of explained variance of P C 1 and 9.7% of
PC2. PC 1 is most suitable to differentiate
speci es and genera (Fig. 3). The genus
Chromis, located on the positive end of PC 1,
is much more el ongated, where as Dascyllus
specimens are deep-bodied and relativel y
short. In addition, Chromis has a longer

caudal peduncle and head. Chromis vir idis
represents the one extrem e of an elongated
body shape, while D. marginatus represents
the most ext rem e deep-bodied species. The
other two species are interm ediate, alt hough
there is consi derable di stance between the
shapes of the two less ext rem e species.

Fig. 3. Plot of PC 1 against PC 2 (explained variance of each indicated) of Procrustes shape coordinates of juvenile and
adult specimens (n = 98) of C. flavaxilla, C. viridis, D. aruanus and D. marginatus based on 11 landmarks.
Deformation grids depict shape changes along PC 1 and PC 2, and the axis range of the deformation shown is below
each grid.

Linear regressi ons between CS and the
first two PCs across all species were
perform ed,
this
yielded
no
significant
correlation between CS and PC 1 (r = 0. 1, p =
0.15) but a hi ghly significant positive
correlation between CS and PC 2 (r = 0.74, p
< 0.001). Thi s dem onstrates t hat PC2 mainl y
shows a common ontogenetic allometry, in
which smaller fishes of all taxa differ from
larger ones mainly by a relatively larger head,
a more posterior orbital centre (indicating
larger eyes) and a shorter abdomen.
DISC USSIO N:
Damselfishes are among the m ost
speci es-rich groups of coral reef fishes and
may live in close association with coral s
(Allen, 1991). The present study on the four
most abundant coral-associat ed damselfish
speci es from the northern Red Sea found not
only considerabl e shape differences between
them even withi n the t wo genera Chromis and
Dascyllus, as observed also by Frédérich and
Sheets (2010). They decl ared interspecifi c
shape and si ze variation within Dascyllus by
using C hromis as outgroup. In the genus
level, Chromis has a more compressed and
elongated head and body than Dascyllus. The
ISSN: 2090 - 0511

major axis of shape difference reveal ed a
transition from the very deep-bodied D.
marginatus to the most elongated C. viridis
across the two other species, D. aruanus and
C. flavaxilla. Nev ertheless, there was a
significant distance bet ween t he shapes of the
two genera. The genus-specific shapes
indicate a phylogenetic constraint, alt hough
Chromis and Dascyllus are very cl osely
rel ated to each other and the current
delineation of the two genera requires
revision (C ooper et al., 2008).
The intra-generic differences along the
sam e and main axis of shape difference
indicate a convergent evolution during which
similar body parts are affected by physical
constraints of coral coloni es. Dascyllus
marginatus remains smaller and grows more
deep-bodi ed and narrower than its congener
D. aruanus. S uch an extrem ely compressed
(laterally flattened) body is necessary t o
maneuver within the narrow interbranch space
of digit ate and corymbose Acropora corals.
Corals provi de physical constraints f or
inhabiting organisms (Vytopil and Willis, 2001;
Unt ersteggaber et al., 2014; W ehrberger and
Herler, 2014) and specific host coral
architecture is expected t o shape associated
fishes t hrough strong ecologi cal selection.
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Dascyllus marginatus preferentially inhabits
A. valida and A. samoensis in the northern
Red Sea (Negm, 2013). These corals are also
frequently occupied by coral gobies of the
genus G obiodon (Dirnwöber and Herl er,
2007), whose body shapes al so vary
dep ending on the corals they occupy
(Untersteggaber et al., 2014; W ehrberger and
Herler, 2014). This represents an interesting
case of convergent body shape evolution
among coral reef fishes. The high diversity of
body shapes among reef fi shes thus mirrors
the structural compl exity of reef habitats, with
small but crucial differences in coral
architecture l eading to a fine-scale tuning of
the fishes.
In addition to shape differences, body
size plays a major rol e. Size is a variable that
helps expl ain the diversity i n damselfishes
through exploitation of different niches
(Frédérich et al., 2008b). In the present
sample, D. aruanus was the l argest species
(SL up to 6 cm), the other 3 species
m easuring less than 5 cm SL. In fact,
Dascyllus aruanus and C. virid is can grow up
to about 10 cm TL, whereas D. marginatus
and C . flavaxilla do not exceed 6 or 7 cm TL
(Froese and Pauly, 2013). Frédérich et al.
(2008b) mentioned that si ze differences
among damselfishes could be related to
differences in diet (type or size of the
selected plankton).
Although the more
compressed body facilitates movement among
coral branches, maximum fish size m ay be
strongl y limited depending on coral size and
architecture (W ehrberger and Herler, 2014).
The two l arger representati ves of both genera
– C. vir id is and D. aruanus – also show
similar patterns of shape difference when
compared to their small er sister species. The
larger species have a more elongate and
depressed (dorso-ventrally flattened) body.
This m ay refl ect a less cryptic adult behavior
in the larger speci es, especially w hen f ully
grown up. Large adult D. aruanus and C.
vir id is were not found among the interstices of
the coral s occupi ed by j uveniles and small
adults because they change habitat when they
grow.
The juvenil es of both species commonly
use A . valida and A. eurystoma, and, in the
case of D. aruanus, al so narrow-branched
Pocillopora species (Negm, 2013), whereas
small adults of C. vir idis occupy A.
samoensis. B y contrast, very large D. aruanus
were observed between coral colonies and in
large
and
wide-branched
indeterminedgrowing col onies of A. vario losa rather than
within colonies of
small
digitate and
corymbose A cropora species. Relating to
body shape, especially D. aruanus exhibited a
strong increase in head wi dth with growth:
larger specim ens are clearly too wide to fit
into narrow-branched corals. The other two
speci es, D. marginatus and C. flavaxilla, also
forage in the w ater column ( Liberman et al.,
ISSN: 2090 - 0511
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1995; Froese and Pauly, 2013). However, as
observed in the present study, they are m ore
cryptic and spend most of the time among
host coral branches (Personal observations).
They also do not show such obvious shift i n
habitat when they grow: both juveniles and
adults of D. marginatus prefer A. valida, and
those of C. flavaxilla prefer A. variolosa
(Negm, 2013). This different habitat is also i n
concordance with the shape diff erence and
expected swimming performance. The openbranched A. vario losa provides more space
for true swimm ers as t he corymbose col onies
of A. valida do. Smaller and more compressed
(laterally flattened) bodies facilitate the
movem ent within narrow coral branches, w hil e
el ongated bodies perform
better
when
swimming and feeding i n the water column
(W ebb, 1984).
Body size also plays a major role i n
space competition, larger speci es being bett er
competitors (Munday et al., 2001). Alt hough
maximum size and growth rate of fishes are
restricted by host coral structure (Munday,
2001; W ehrberger and Herler, 2014), a larger
size is favorabl e in terms of competitive
success, reproductive output and protection
from small predators that could access the
corals. This requires shape adapt ati ons that
enable large body sizes am ong corals. This
phenom enon has also been observed am ong
coral-associated
gobi es
of
the
genus
G obiodon spp.: a size-based com petitive
hi erarchy (Munday et al., 2001) drives strong
ecological selection for a large body size and
thus extrem ely compressed body shapes that
enable m aximum body size within coral
interbranch space ( Untersteggaber et al.,
2014; W ehrberger and Herl er, 2014).
A deeper body can be seen as a
compensation of the less wide body: it helps
retain a similar body volum e, which may be
crucial for vital organs as it was assumed i n
coral gobies (W ehrberger and Herl er, 2014).
In addition, a deeper body yields a great er
lateral di splay size, enhanci ng the appearing
size and facilitating territorial defense (Collyer
et al., 2005). Unlike Dascyllus, Chromis
appears to be more mobile between col onies
because it inhabits different corals wit h
different branching patterns and interbranch
distance. This genus generally has a very
compressed body that enables it to live i n
various spatially restricted habitats. The very
different general body shape despite similar
habitat dem ands of Dascyllus and Chromis
makes it doubtful that both genera have
evolved
the
coral-dwelling
life-styl e
simult aneously or primarily. E volutionary
hypotheses are difficult to prove, but a shape
st udy of m ore genera – including speci es that
do not dwell corals but have ot her well-know n
habitat dem ands – woul d shed light on the
specific adaptations required to successfully
exploit the spatially restricted interbranch
space of reef -building corals. I n turn, specific
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phenotypic adaptations would al so indi cate
the degree of specialisation of fishes and help
estimate their vulnerability to changes i n coral
communiti es, reef structure and to habitat
loss.
Apart from size and shape di fferences
between g en era and species, there w as a
common pattern of ontogenetic shape change
in all speci es, although at different levels and
extend of allom etry. Small juveniles have
larger heads and eyes than adults but,
although these differences were found in all
speci es, the m agnitude was not the same and
did not depend solely on the fish size range
within the samples. As mentioned, the
greatest size range was sampled in D.
aruanus but the greatest morphological range
was found in D. marginatus; in contrast, the
range of size and shape in the two C hromis
speci es was more similar. Diff erences in the
length of ontogenetic trajectories were also
observed in the head skeleton of D. aruanus
and Pomacentrus pavo (Frédérich et al.,
2008a). This was explained by allom etri c
heterochrony, and different diet or f eeding
behaviour could pl ay a role.
The great shape differences between
juvenile and adult D. marginatus may be
partly explained by the inclusion of four very
small specim ens. Although they were not
much small er than the sm all est D. aruanus
sampled, the si gnificant distance between
these and larger D. marginatus specim ens
indicates a rapi d morphological change in an
early settl em ent stage, as has also been
observed in other damselfishes (Frédérich et
a l., 2008a). Independent of this size-based
shape difference, the ontogenetic shape
difference was also greater within adults of D.
marginatus than of D. aruanus. As the
ontogenetic developm ent mainly invol ved
head shape and mouth position, thi s i ndicates
an extended m orphological development in
the form er, perhaps associat ed with a greater
change in di et after settlem ent. Dietary shifts
may differ in species that behave cryptically
after settlement when compared with species
that continue feeding on plankton in the water
column. The four speci es are m ainly pl ankton
feed ers (Frédérich et al., 2013; Froese and
Paul y, 2013), although D. aruanus also feeds
on benthic prey when smaller (Frédérich et
a l., 2010). D ascyllus marginatus also feeds in
the water column (Liberman et al., 1995),
however, i n t he present study; even larger
specimens of D. marginatus were rarel y seen
outside of the coral. This m ore cryptic lifestyle suggests a substrate-related com ponent

of the diet and differences in the diet and/ or
feeding modes of adult fishes are the m ai n
drivers
for
ont ogeneti c
head
shape
divergence betw een early settlers and adults
(Frédérich et al. , 2008a; Frédérich and
Vandewalle, 2011).
In Chromis, C. flavax illa had a hi gher
ontogenetic shape difference than C. viridis,
whi ch is mainly explained by the l arger body
size range of the former and the absence of
large adult C. virid is in the sam pl e. The low er
maximum size of C. flavaxilla, seen as an
adaption to a more cryptic life-styl e, explains
why rel atively small specim ens already have
an adult shape when compared with C. viridis.
This includes the sam e change of head size
and shift of mouth position as in Dascyllus,
probably also related to differences in the diet
or feeding mode. Although more detailed
exami nations of the head skel eton and
feeding behaviour of t hese speci es are
necessary to derive trustworthy conclusions
about diet-based allom etric diff erences, the
pattern of ont ogeneti c shape changes m akes
further investigations highly promising.
In conclusion, our morphological study
dem onstrated that fishes with compressed
and
elongated
bodies
have
great er
opportuniti es to inhabit coral s with narrow
branches and can rem ai n within corals
throughout their live-span more easily. Fishes
with robust bodies and wider heads, i n
contrast, must speci ali ze on certain coral
structures (wider-branching coral species)
that better match their body shape and size,
or must shift their host during growth. The
degree of habitat specialisation will also be a
determinant for fish survival when reef
deterioration through coral bl eaching and
ocean acidifi cation conti nues, when host
corals begin to disappear from reefs, and
when average colony size becomes small er
(McCl anahan et al. , 2008), reducing the
opportunity for larger fish species and
specim ens to find suitable shelter.
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اﺧﺘﻼﻓﺎت ﺷﻜﻞ اﻟﺠﺴﻢ ﺑﯿﻦ أرﺑﻌﺔ أﻧﻮاع ﻣﻦ أﺳﻤﺎك اﻟﻌﺬراء اﻟﻤﺼﺎﺣﺒﺔ ﻟﻠﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ ﻓﻲ
ﺷﻤﺎل اﻟﺒﺤﺮ اﻷﺣﻤﺮ
ﻣﺤﻤﺪ ﺻﺒﺤﻲ ﻧﺠﻢ* ،ﻣﺠﺪي ﻋﺒﺪا ﻟﻤﺠﯿﺪ اﻟﻌﻠﻮاﻧﻲ** ،ﻳﻮﺟﯿﻦ ھﯿﻠﯿﺮ

***

*ﻣﺤﻤﯿﺔ وادي اﻟﺠﻤﺎل  ،ﺟﮫﺎز ﺷﺌﻮن اﻟﺒﯿﺌﺔ اﻟﻤﺼﺮي ،ﻣﺼﺮ
** ﻗﺴﻢ ﻋﻠﻮم اﻟﺒﺤﺎر  ،ﻛﻠﯿﺔ اﻟﻌﻠﻮم ،ﺟﺎﻣﻌﺔ ﻗﻨﺎة اﻟﺴﻮﻳﺲ ،ﻣﺼﺮ
*** ﻗﺴﻢ ﻋﻠﻢ اﻟﺤﯿﻮان ،ﻛﻠﯿﺔ ﻋﻠﻮم اﻟﺤﯿﺎة  ،ﺟ ﺎﻣﻌﺔ ﻓﯿﻨﺎ ،ﻓﯿﻨﺎ ،اﻟﻨﻤﺴﺎ
اﻟﺘﻨﻮع اﻟﻜﺒﯿﺮ ﻓﻲ أﺷﻜﺎل اﻟﺠﺴﻢ ﺑﯿﻦ أﺳﻤﺎك
اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ اﻟﺼﻐﯿﺮة ﻗﺪ ﻳﺸﯿﺮ إﻟﻰ وﺟﻮد اﺧﺘﻼﻓﺎت ﻓﻲ
أﻧﻤﺎط اﻟﺤﯿﺎة وﻋﻼﻗﺎﺗﮫﺎ ﺑﺎﻟﻘﺎع ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ ﻗﺎﺑﻠﯿﺔ اﻟﺘﻜﯿﻒ
ﻟﻠﺒﯿﺌﺎت ﺑﺒﻌﺾ اﻟﺨﺼﺎﺋﺺ اﻟﻔﯿﺰﻳﺎﺋﯿﺔ ﻟﻠﺴﻤﻚ  .ﺗﻌﺘﺒﺮ أﺳﻤﺎك
اﻟﻌﺬراء واﺣﺪة ﻣﻦ ﺛﻼﺛﺔ أﻛﺜﺮ أﻧﻮاع أﺳﻤﺎك اﻟﺸﻌﺎب اﻟﺼﻐﯿﺮة
وﻓﺮة ﻛﻤﺎ أﻧﮫﺎ ﻣﻨﺘﺸﺮة ﻓﻲ ﺑﯿﺌﺎت ﻛﺜﯿﺮة وﺑﻨﻄﺎق ﻛﺒﯿﺮ ﻣﻦ
اﻟﻤﺮﺗﺒﻄﺔ ﺑﺎﻟﻘﺎع وﻏﯿﺮ اﻟﻤﺮﺗﺒﻄﺔ ﺑﺎﻟﻘﺎع .اﻷﺧﯿﺮة ﺗﺘﻀﻤﻦ اﻷﻧﻮاع
اﻟﻤﺼﺎﺣﺒﺔ ﻟﻠﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ اﻟﻤﺘﻔﺮﻋﺔ ﺑﺪرﺟﺎت ﻣﺨﺘﻠﻔﺔ .
ﻣﻌﻈﻢ اﻟﺪراﺳﺎت اﻟﺨﺎﺻﺔ ﺑﺎﻟﺸﻜﻞ اﻟﻈﺎھﺮي ﻣﻊ اﻟﺒﯿﺌﺔ اﻟﻤﺤﯿﻂ
ﻷﺳﻤﺎك اﻟﻌﺬراء ﺗﺮﻛﺰت ﺣﻮل اﻟﺒﯿﺌﺔ اﻟﻐﺬاﺋﯿﺔ ودرﺳﺖ اﻟﺘﻜﯿﻒ
اﻟﻤﺮﺗﺒﻂ ﺑﺎﻟﺘﺮﻛﯿﺐ اﻟﺘﺸﺮﻳﺤﻲ ﻣﺜﻞ ﺗﺮﻛﯿﺐ اﻟﮫﯿﻜﻞ اﻟﻌﻈﻤﻰ
ﻟﻠﺮأس .اﻟﺪراﺳﺔ اﻟﺤﺎﻟﯿﺔ درﺳﺖ اﺧﺘﻼﻓﺎت ﺷﻜﻞ اﻟﺠﺴﻢ
وارﺗﺒﺎطﮫﺎ ﺑﺎﺧﺘﻼﻓﺎت اﻟﺒﯿﺌﺔ اﻟﺘﻲ ﺗﻌﯿﺶ ﻓﯿﮫﺎ ﻷرﺑﻌﺔ أﻧﻮاع ﻣﻦ
أﺳﻤﺎك اﻟﻌﺬراء )دﻳﺴﻠﺲ أوراﻧﺲ  ,دﻳﺴﻠﺲ ﻣﺮﺟﯿﻨﺎﺗﺲ,
ﻛﺮوﻣﺲ ﻓﯿﺮدس  ,ﻛﺮوﻣﺲ ﻓﻼﻓﺎﻛﺴﯿﻼ( .ھﺬه اﻷﻧﻮاع ﻣﻦ
أﺳﻤﺎك اﻟﻌﺬراء وﻓﺮه وﺗﻌﺎﻳﺶ ﺑﺎﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ ﻓﻲ ﺷﻤﺎل
اﻟﺒﺤﺮ اﻷﺣﻤﺮ .وﺑﺎﺳﺘﺨﺪام ﻛﻼ ﻣﻦ اﻟﻘﯿﺎﺳﺎت اﻟﻈﺎھﺮﻳﺔ اﻟﺘﻘﻠﯿﺪﻳﺔ
واﻟﺤﺪﻳﺜﺔ ,ﺗﻮﺻﻠﻨﺎ إﻟﻰ وﺟﻮد اﺧﺘﻼﻓﺎت ﻛﺒﯿﺮة ﻷﺟﻨﺎس اﻟﺴﻤﻜﯿﺔ
واﻟﺬي ﻗﺪ ﻳﺮﺟﻊ ﺳﺒﺒﻪ إﻟﻰ اﺧﺘﻼف اﻟﺒﯿﺌﺔ اﻟﺘﻲ ﻳﻌﯿﺸﻮا ﻓﯿﮫﺎ .
اﻟﻨﻮع دﻳﺴﻠﺲ ﻣﺮﺟﯿﻨﺎﺗﺲ ﺗﻤﯿﺰ ﺑﺠﺴﻢ أﻛﺜﺮ ﺳﻤﻜﺎ وﻟﻜﻦ أﻗﻞ
ﻋﺮﺿﺎ ﻣﻦ اﻟﻨﻮع دﻳﺴﻠﺲ أوراﻧﺲ .ھﺬا اﻟﻨﻤﻂ ﻣﻦ ﺷﻜﻞ اﻟﺠﺴﻢ
واﻟﺤﺪ اﻷﻗﺼﻰ ﻟﻠﺤﺠﻢ اﻟﺼﻐﯿﺮ ﻳﻤﻜﻦ ﺗﻔﺴﯿﺮه ﺑﻮﺟﻮد اﻟﻘﯿﻮد اﻟﻔﯿﺰﻳﺎﺋﯿﺔ
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اﻟﻤﻮﺟﻮدة ﺧﻼل اﻟﻔﺮاﻏﺎت اﻟﺒﯿﻨﯿﺔ ﻷﻓﺮع اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ
اﻟﻤﻀﯿﻔﺔ .ﻛﺬﻟﻚ وﺟﺪت اﺧﺘﻼﻓﺎت ﻣﺸﺎﺑﮫﻪ ﻓﻲ ﺟﻨﺲ ﻛﺮوﻣﺲ
وھﺬا اﻟﻨﻮع ﻋﺎﻣﺔ ﻳﻜﻮن أطﻮل وأﻛﺜﺮ اﻧﻀﻐﺎطﺎ .وﺷﻜﻞ اﻟﺠﺴﻢ
ھﺬا ﻳﺘﯿﺢ ﻟﺠﻨﺲ ﻛﺮوﻣﺲ اﻟﺘﻤﺪد ﻓﻲ ﻧﻄﺎق أرﺣﺐ ﻋﻦ طﺮﻳﻖ
اﺳﺘﻐﻼل ﺷﻌﺎب ﻣﺮﺟﺎﻧﯿﺔ ﻣﻀﯿﻔﺔ أﻛﺜﺮ ﺑﺄﺷﻜﺎل ﺑﻨﺎﺋﯿﻪ أﻛﺜﺮ ﻣﻦ
اﻟﻨﻮﻋﯿﻦ اﻵﺧﺮﻳﻦ ﻟﻠﺠﻨﺲ دﻳﺴﻠﺲ  .اﻟﺘﻨﻮع اﻟﮫﺎﺋﻞ ﻷﺷﻜﺎل
اﻟﺠﺴﻢ ﻷﺳﻤﺎك اﻟﻌﺬراء اﻟﻤﺼﺎﺣﺒﺔ ﻟﻠﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ ﻳﻌﻜﺲ
ﺗﻌﻘﺪ أﻟﺘﺮﻛﯿﻲ ﻟﺒﯿﺌﺔ اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ ,ﻛﻤﺎ أن اﻻﺧﺘﻼﻓﺎت
اﻟﺼﻐﯿﺮة ﻓﻲ ﺑﻨﺎء ﺷﻜﻞ اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ ﻳﺆدي إﻟﻰ ﺗﻨﺎﻏﻢ
ودﻗﺔ أﺷﻜﺎل اﻷﺳﻤﺎك اﻟﻤﺼﺎﺣﺒﺔ .ﺟﺰء ﻣﻦ اﻻﺧﺘﻼﻓﺎت اﻟﺒﯿﻨﯿﺔ
ﻓﻲ دراﺳﺔ اﻷﻧﻤﺎط اﻟﺸﻜﻠﯿﺔ ﻛﺸﻔﺖ ﻋﻦ ﺗﻔﺎوت ﻣﺤﻮري ﻣﺘﻜﺮر
وذﻟﻚ دﻟﯿﻞ ﻋﻠﻰ ﺗﺸﺎﺑﻪ ﻓﻲ أﻧﻤﺎط اﻟﻨﻤﻮ ﻓﻲ ﺟﻤﯿﻊ اﻷﻧﻮاع ﻋﻠﻰ
اﻟﺮﻏﻢ ﻣﻦ اﺧﺘﻼف ﻧﻄﺎﻗﮫﺎ  .وذﻟﻚ ﻳﻮﺿﺢ ان أﻧﻤﺎط اﻟﻨﻤﻮ ﻣﺘﻤﺎﺛﻠﺔ
ﻷﺳﻤﺎك اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﯿﺔ اﻟﺼﻐﯿﺮة ورﺑﻤﺎ ﺗﻜﻮن ﻣﺮﺗﺒﻄﺔ
ﺑﺎﺧﺘﻼف ﻧﻈﻢ اﻟﺘﻐﺬﻳﺔ ﺑﻌﺪ اﻟﺘﻮطﯿﻦ ﻓﻰ اﻟﺒﯿﺌﺎت اﻟﺘﻲ ﺗﻌﯿﺶ ﺑﮫﺎ.
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