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Colour ation patter ns of two species of the genus
Scartichthys (Blenniidae: Perciformes) inthe
coastal areaof northern Chile

Patrones de coloracion de dos especies del género Scartichthys (Blenniidae:
Perciformes) de la zona costera del norte de Chile
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Abstract.- The aim of this study was to report the colouration patterns of live specimens of two Blenniidae species: Scartichthys
gigas and S. viridis, from tide pools in the coastal area of 3 localities of northern Chile. Colouration patterns for S. gigas were: the
two-bar front head covered/uncovered and the uniform orange-brown, found in specimens associated to kelps, for juveniles; an
intermediate juvenile-adult reticulated bar-stained pattern described for the first time and the reticulated pattern for adults. For
S. viridis the dark-light green pattern is described for juveniles and adults. The findings are discussed in terms of colouration
patterns previously described for both species, with emphasis on the importance of using colouration patterns to improve
species identification, reduce habitat disturbance and specimen removal from the wild.
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| NTRODUCTION

Blenniidaeis afamily of benthic fishwiddy distributedinthe
coastal waters around theworld. Species of this family are
abundant intheintertidal zone (Mann 1954, Mufioz & Ojeda
1997, 2000; Ojeda & Mufioz 1999) and share a number of
parasitegroups (Flores & George-Nascimento 2009). Within
thisfamily, the genus Scartichthys Jordan & Evermann has4
species distributed from western Panama to central Chile
(Williams 1990). These species, commonly known as
‘borrachilla (‘littledrunkenone’) (Medinaet al. 2004), have
been described as part of the marine faunain rocky areas of
the coastal waters of Chile. Thespecies S variolatus (Cuvier
& Valenciennes 1836) can be found exclusively in rocky
environments of the oceanicislands of San Felix, SasnAmbrasio,
and Juan Fernandez (William 1990, Dyer & Westneat 2010),
whereas S, crapulatus, S viridisand S. gigas, are considered
monaphyl etic and endemic of the South-Eastern Pacific ocean
(Oyarz(in & Pequefio 1989). Interms of thedistribution of such
species, S crapulatusshows adigjoint distri butionwith reports
ranging from thecity of Chafiaral tothe coastal areaof the city
of Valparaiso (Williams 1990). Scartichthys viridis
(Valenciennes 1836) was initially reported from Bahia
Independencia (Southern Per(l) to Valparaiso (Chile)
(Chirichigno 1974, Mufioz & Ojeda2000); although Medina
et al. (2004) extended itsnorthern distribution rangeto Panamé
and Mdéndez & Villalba (1992) to Juan Fernandez Island
(Chile). Thedistribution of S. gigaswas originally described

from Guayaquil, Ecuador, toVadivia, Chile(Chirichigno 1974)
and subsequently extended to Panama (Williams 1990, Medina
et al. 2004).

Thisgenusisprimarily herbivorous (Diaz & Mufioz 2010),
occasionally supplemented by small invertebrates such as
polychaetes, molluscs and crustaceans (Medinaet al. 2004).
In captivity thesefishto commercial foods areeasily habituated
(Méndez-Abarca2015). Thesespecies arewd | knowntothe
fishermen who often claim to suffer gastric disordersand severe
drowsiness after ingesting the fish. Such effects, which are
normal ly short-lived, givethesefishthe nameof ‘ borrachilla
(thedrunken one) (Medinaet al. 2004).

Although themorphol ogical features of this genus have been
previously described by Williams (1990), little attention has been
givento the colouration patterns observed particularly in the
wild. Most of theprevious descriptions have been made based
on specimens preserved in a cohol, which makes it difficult to
find a match between such descriptions and the original
colouration patterns. Thisis becausefixed specimensdo not
retain their original col ouration, which tendsto fadeover time.
Most importantly, live specimens exhibit arangeof col ouration
patternsthat have not been described sofar. In order to address
this gap, the objective of this study was to describe the
col ouration pattern variation of two sympatric species of the
genus Scartichthys from the coastal areas of northern Chile



through direct observation of livespecimensinthefidd aswell
asin captivity, to compareit with previous descriptionsand to
highlight theimportanceof identifying speciesinthefied.

M ATERIALSAND M ETHODS

A total of 220 specimens of the species Scartichthysviridis
(n=112) and S gigas (n=108), werecollected using abow-
net fromtide poolsl ocated inthe Chil ean coastal areasof Taltal,
Antofagasta Region (25°24'00” S-70°29'00” W); lquigue,
TarapacaRegion (20°13' 15" S-70°08' 35" W) andArica, Arica
& ParinacotaRegion (18°28' 30" S-70°18' 15" W). Specimens
wereidentified to species level through the taxonomic keys
devel oped by Williams (1990) and themorphological characters
were described as in Medina et al. (2004). The specimens
were photographed on the spot (both in and out of water). A
description of thespecimens’ colouration was madein situ.
One specimen of each col ouration typewas preserved in a cohol
for further taxonomic i dentification. Two specimens of each
colouration type weretaken into captivity for 30 daysand the
rest of the specimenswererdeased intothewild.

The specimens taken into captivity were kept in a250 L
aquarium with seawater extracted from the sampling site.
Physicochemica parameterswere continuously monitored and
mai ntai ned at an average of 8.1 pH, 36 of salinity and 22°C.
The decoration of the aquarium was made out of rocks and
sand that were added as floor substrate. Filtration was
implemented with apower head of 800 L h, in additionto 3
auxiliary heads of unfiltered water to generate continuous
currents. Fish werefed following directionsin Mendez (2015)
for fish of thegenus Scartichthysin captivity. Their diet consisted
of seaweed, cooked vegetables, and chunks of seafood,

Spirulina powder and brine shrimp (Artemia saling). Feeding
wasorganised to ensureavail ability of nutrientsduring captivity.
On Monday and Tuesday fish werefed dehydrated seafood in
theform of flakesand they could eat as much as they wanted in
5 min. Wednesday, Thursday and Friday thefish werefed with
chunks of seafood (mussels and sea squirt) in thesamefashion
ason Monday and Tuesday. Saturday, thefish weregiven boiled
spinach |eaveswhich wereleft in the aquarium for an hour and
removed afterwards. On Sunday the fish were fed with live
food, which consisted of brine shrimp (Artemia salina). The
kept specimens were rel eased into the wild after amonth of

captivity.

RESULTSAND DISCUSSION

Theidentification of the Scartichthys species was performed
based on the morphological characters described by Medina
et al. (2004) and the morphometric features described by
Williams (1990). A total of 112 specimensof S viridiswith
sizesranging from 2.3 to 23.6 cm, and 108 specimens of S
gigaswith sizesranging from 3.5 to 26.4 cm were coll ected,
and the col ouration patterns for both species were described
(Table 1). The species S. crapulatuswas not recorded in the
study sites.

SCARTICHTHYS VIRIDIS (VALENCIENNES, 1836)

DARK-LIGHT BLUEISH GREEN PATTERN (Fic. 1 A-B)

Central dorsal arearanging from dark to pale green-blueish.
Ventral areavariesfromlight greento paleyelow. Nostains or
body markings were observed in most of the recorded
specimens except for afew that showed tiny red spotson the

Table 1. Summary of colouration patterns described for individuals of S. viridisand S. gigas / Resumen de los patrones de coloracion

descritos para individuos de S. viridis y S. gigas

Number of
- .
Species Colouration pattern Developmental stage individuals
Scartichthys viridis  Dark-light bluish green pattern (Fig. 1 A-B) Adults and Juveniles 112
(n=112)
Scartichthys gigas ~ Two bar front head covered (Fig. 2 A-B) Juvenile 32
(n=108) Two bar front head uncovered pattern (Figs. 2 C-D) Juvenile 30
Uniform orange-brown pattern (Fig. 2 E-F). Juvenile 12
Reticulated bar-stained (Fig. 2 G) Juvenile - adult 11
intermediate stage
Reticulated (Fig. 2 H) Adult 23

*The species S. crapulatus was not recorded in this study
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dorsal area and under the lateral line. The presence of such
spots matched the description made by Medinaet al. (2004).
Apical area of thebody lighter coloured than the dorsal fin.
Ana findark, withasmall, faint spot between each radio. Nasal
and nuchd cirrus brownish, also coincident with the description
madeby Medinaet al. (2004). Therewas noobviousvariation
in the colouration pattern of the body between the juveniles
and theadults collectedin thefid d. Williams (1990) describes
thegeneral body colouration of individuals belonging to this
speciesas dark brown. From our point of view, however, such
colour istheresult of being preserved in acohol rather than
their natural colouration pattern of the specimens. In addition,
the presence of a diffuse transverse bar, as described by
Williams (1990), located in the middle area of the body
(observed inliving specimens) can al so be attributed to a cohol
preservation, as it becomes more conspicuous in fixed
specimens. The live specimens of S. viridis that were taken
into captivity kept the colouration pattern described for
individualsin thewild. This patternis present in adults and
juveniles.

SCARTICHTHYS GIGAS (STEINDACHNER, 1876)
Juvenile

Two BAR FRONT HEAD COVERED/UNCOVERED PATTERN
(Fic. 2A-D)

Sixty-twoindividual swereidentified ashaving two dark black-
grey barsrunning parallel tothe body located in central position.
Themiddle bar reaches the head, covering both sidesand the
front, which resembles amask (Fig. 2 A-B). Some specimens
also exhibited agreyish fading mid-bar that extends towards
theanterior region of the body, reaching the upper portion of
the head without covering it (Fig. 2 C-D). Thismid-bar may
also becomediffusetowardsthe caudal peduncle or even fade
towards the middle or upper half areas of the caudal fin.
Sidebars are flanked on both sides by a variable number of
spotswith coloursranging from pal ered to orange and golden
yelow (Fig. 2 C-D).

Figure 1. Scartichthys viridis colouration pattern varying from (A) dark green to (B) light green bluish.
Length of scale bars, A-B=5 cm / Variacién del patrén de coloracion de Scartichthys viridis de verde
obscuro (A) a verde claro azulado (B). Longitud de las barras de escala, A-B=5 cm
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Figure 2. A-B. The ‘two bar’ colouration pattern of juveniles of S. gigas showing front head covered. C-D. Uncovered front head patterns. E. Juvenile
of S. gigas exhibiting the uniform orange-brown pattern present only in juveniles associated to kelp (Macrocystis sp.) forestsin the shallow subtidal
zone. F. Presence of a faint and diffuse sidebar under stress. G. Details of the reticulated bar-stained pattern of S. gigas in an intermediate
developmental stage between juvenile and adult. H. Details of the reticulated colouration pattern present in adults of S. gigas. Length of scale bar
A-F=2cm, G-H=5cm / A-B. Patron de coloracion de ‘dos bandas’ observado en juveniles de S. gigas, mostrando el patron ‘frente cubierta por banda’.
C-D. ‘Frente no cubierta por banda’. E. Juveniles de S. gigas mostrando patron de coloracién naranjo-pardo, presente solo en ejemplares asociados
a bosques de huiro (Macrocystis sp.) en la zona de submareal somero. F. Aparicién de una leve y difusa barra lateral en ejemplares en estado de
estrés. G. Detalles del patron reticulado con manchas presente solo en individuos de S. gigas en estado intermedio de desarrollo entre juvenil y
adulto. H. Detalle del patrén reticulado presente en adultos de S. gigas. Longitud de la barra de escala A-F=2 cm, G-H=5 cm
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According toWilliams (1990), it is possibleto observe up
to 8 or 10 bars separated by areas of lighter gaps along the
body. Such description, however, could have been distorted
by theeffect of the preserving method, particularly when using
alcohal. Ingenera, individualsof S gigasthat exhibit darker
sidebars covering the frontal area of the head show spots,
varying from orange to red, flanking both sides of the dark
sidebars. On theather hand, i ndividualswith thefrontal area of
thehead free of adark bar tendto show bright yellow towhitish
spots distributed al ong the body, dorsal and caudal fin. Such
spotswereal so conspicuousin thefin'srays. In such cases, the
barsarelocated on abackground, which variesfrom paleyelow
to darker yellow. Interestingly, this colouration pattern was
detected only injuvenile specimens shorter than 12.2 cm.

UNIFORM ORANGE-BROWN PATTERN (FiG. 2 E-F)

Specimenswiththis colouration pattern were observed mainly
associated to subtidal kelps (Macrocystissp.), wherethey tend
torest and apparently mimic thekelps' colouration to become
less conspicuous. The individuals associated to kelps also
showed different behaviour. Thus, males tend to be more
aggressiveand territorial towards other individuals of the same
species, individualsof S viridis and even other fish species.
Similar behaviour wasalso observedin individualswith this
col ouration pattern keptin captivity. No specimen showing this
typeof colouration was|arger than 8.1 cm long, with observed
sizes ranging from 2.7 to 8.1 cm. Although most of these
specimens taken into captivity kept their general col ouration
pattern, someshowed 2 transversal barsal ong the body when
transportedin plastic bags and put into the aquarium.

Juvenile-Adult Inter mediate Colour ation

RETICULATED BAR-STAINED PATTERN (FiG. 2 G)

This colouration pattern isvery similar to theadult reticul ated
pattern, but differsintheirregularity of thereticulation design,
thepresence of semi-cylindrical reddish stains and the presence
of alarge and irregular whitish-yellow bar running from the
medium area of the head, crossing theentire body and fading
towardsthetail without reaching the caudal fin. Eighteen, out of
thethirty-four specimensfound to haveareti cul ated col ouration
pattern, exhibited the bar-stained pattern. Thebody sizeof the
observed specimensranged from 13.6 to 17.1 cm. Thepresence
of the fading bar and reddish stains, plus the sizes of the
recorded specimens confirms that this pattern represents an
intermediate stage between juvenilesand adults.

Adult

RETICULATED PATTERN (FiG. 2 H)

Thirty-four specimens exhibited this pattern consisting of a
number of reddish to dark brown reticulated spots distributed
along the body. Only in a few cases these spots occurred
together withlarge milky-whiteto light-brown patcheslocated
intheventral areaof thebody. Thosestainsarearrangedina
reticul ated pattern on abackground that can vary from light
brown to dark brown and green, or even have intermediate
tones. The colouration of thefins can vary, with reddish patches
on theapical region of thedorsal fin, which canalso sometimes
have slight traces of light blue shades. This pattern is also
common in the anal fin of the specimens. There are also
specimens that do not show this colouration patternin their
fins, which can be replaced by black or dark grey patches.
This pattern could be observed only in specimensover 18.4
cmlong, which suggests thereticul ated col ouration patternis
an adult feature. These results are coincident with Williams'
(1990), who also noticed such reticulation. All collected
specimens had adark spot behind the eye and another at the
beginning of thedorsal fin, as described by Cohen (1956) and
Medinaet al. (2004).

Studies on the physical features of species of the genus
Scartichthys have reveal ed the associ ation of morphological
and physiologica parameters(e.g., RNA:DNA ratiosin muscle
tissues) to environmental conditions (Pulgar et al. 2011).
I ntraspecific variations of colouration patterns, however, have
not been given especial attention until now. In most cases,
colouration patterns have been described as part of the
diagnostic characters of the species (e.g., Williams 1990,
Medinaet al. 2004) and have been carried out mainly using
preserved specimens with the subsequent effects of the
preserving method on the colouration pattern. This study
represents a novel contribution to the knowledge of the
colouration patterns of two species of the genus Scartichthys
as observed in their natural environment. For the species S
viridis no differentiation between juveniles and adults was
found, with all specimens showing similar colour pattern. Such
pattern was described as dark-light green pattern dueto the
variationsthat can beobserved among individuals. Inthelight
of theresults of this study, it seemsthat theoriginal colouration
pattern described for the species by Williams (1990) differs
from what was here recorded in the field mainly due to the
effect of the preserving method used on the individuals to
describethespecies. For thisreason, the dark-light green pattern
isproposed in thisstudy asamorevalid patternto refer tothe
species, particularly when observing them inthewild.
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For the species S. gigas, Williams (1990) identified two
main colouration patterns: 8to 10 irregular dark brown bars
along thebody for juvenilesand asimilar pattern for adultswith
the body and head breaking into a reticulated design. As
previously mentioned, thedark brown pattern and thevariable
number of bars crassing the body described by Williams (1990)
seem to be amisrepresentati on resulting from the preservation
method. Instead, here the existence of twowel | -differentiated
patternsfor juvenilesisproposed: atwo bar front head covered/
uncovered pattern (which is the most commonly observed
patterninthewild) and theuniform orange-brown pattern (which
isavariation exhibited by juvenileindividual s associated to
Macrocystis sp. kelps). The patterns described for juveniles,
inthisstudy, as‘two bar front head covered/uncovered’ were
also are reported by Cohen (1956), who describes them as
dark bandsthat run thelength of thefishinthespeciesSalarias
(Scartichthys) eques. In this case the author recognised the
patterns asbelonging to S. gigas and utilises such description
to propose S. eques as an invalid species and asynonymy of S
gigas.

Based on the measures of the recorded individuals, an
intermediate pattern between juvenileand adult stages was
found: thereticulated bar-stained pattern, which differsfrom
theadult patternintheirregularity of thereticulation. Asfor the
adult stage, coincidenceswerefound with theoriginal description
madeby Williams (1990). Interms of pattern changes, it seems
that keeping specimens of S. gigasin captivity could trigger
colouration changes, athough themechanismsthat regul atethis
particular response remain unknown. Also, all observed
specimens slightly differ in their colouration pattern, which
suggeststhat thisspecies’ colouration patternishighly variable
among individuds. Such obsarvationsarecoincident with reports
made by Abel (1993) on thevariability of some M editerranean
blenniesthat tend to changethe r colouration in responseto the
environment. Based on our observations of the colouration
pattern and behaviour, we could hypothesise that some male
juveniles of S. gigas adapt their colouration to the kelp
dominated environment in order to establish reproductive
territories before reaching sexua maturity.

Along with thewidespread use of modern and affordable
technology (e.g., video and photographic cameras), our study
represents avaluabletool for identifying species of the genus
Scartichthys onthe spot. Finally, itisexpected that providing
thetod stoidentify specimensinthefield can minimisetherisk
of habitat disturbance and reduce unwanted impacts on the
population by avoiding the collection of large numbers of
specimensfor laboratory identification.

Méndez & Mundaca
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