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ABSTRACT 

The parameters of the von Bertalanffy growth function were estimated from limited age-at-growth data 
published for various species of fish (marbled rock cod, Notothenia rossii at two locations; black rock cod, N. 
coriiceps; the two sexes of humphead wrasse, Cheilinus undulatus; brilliant pomfret Eumegistus illustris, and 
snubnosed spiny eel, Notacanthus chemnitzii).  These parameters are tentative because the (non-validated) age-
length data pairs used for curve fitting (as performed with the Solver routine of Microsoft Excel) were relatively 
scarce and covered only a small range of sizes.  Still, these estimates are now available at FishBase 
(www.fishbase.org), where they will serve as placeholders until better estimates become available. 

INTRODUCTION 

Although it does not exactly fulfill the requirements of a physiological growth model (Pauly 1981, 2010), the von 
Bertalanffy growth function (VBGF) can be used to describe the growth of most fishes, and to summarize it in the 
form of its three parameter estimates.  The conventional form of the VBGF for length is: Lt = L∞ (1 – e– K (t – t0)) 
where Lt is the length at age t predicted from L∞, K and t0 (Beverton and Holt 1957).  Herein, L∞ is the asymptotic 
length, i.e., the mean length the fish would reach, under the local conditions, if they were to grow ‘indefinitely’, or 
a very long time.  As such, L∞ should roughly correspond to the mean length (slightly above that) of a very old 
and large fish, i.e., Lmax that this is the case for most species (see Froese and Binohlan 2000). This rule does not 
apply to very large, fast-growing fishes such as bluefin tuna (Thunnus thynnus) because the assumptions built 
into the VBGF do not apply to such fishes (Pauly 1981, 2010). 

The fact that Lmax ≈ L∞ in medium-size and small fishes allows using Lmax or other estimates of asymptotic size, 
which reduces the number of parameters to be estimated from a set of age-at-length data, e.g., from a small 
number of otoliths whose ‘rings’, presumably annual, have been counted.  Also, based on first principle, it can be 
shown that t0 should take negative values in the overwhelming majority of cases, due to the fact that larvae and 
early juveniles grow faster than predicted from the VBGF from small sizes (Pauly 1981, 2010). This implies that a 
negative t0 can be given as a constraint to the choice of L∞, leaving only the curvature parameters of the VBGF (K) 
to be freely estimated from age-length data pairs. 

These considerations were here applied to a few fish species lacking growth parameters in FishBase 
(www.fishbase.org), or to species whose growth parameter estimates were even more doubtful than those 
obtained here. 

MATERIALS AND METHODS 

Length-at-age data were read off figures in Choat et al. (2006) and Vedishcheva et al. (2016) for Cheilinus 
undulatus and Notacanthus chemnitzii respectively, from Tables 4-6 in Calì et al. (2017) for Notothenia spp., 
and kindly supplied in a spreadsheet by Kélig Mahé for Eumegistus illustris. 

The VBGF was fitted to each set of age-length data with or without a fixed, external estimate of L∞ using the 
Solver routine of Microsoft Excel, and the results tabulated and plotted as growth curves with superposed age-at-
length data. 

∗  Cite as Hood L. and Pauly D. (2017) Tentative von Bertalanffy growth parameters of little studied fishes. Pp. 58-60. In Pauly D., Hood L., 
and Stergiou K.I. (eds.) Belated contributions on the biology of fish, fisheries and features of their ecosystems. Fisheries Centre Research 
Reports 25(1). Institute for the Oceans and Fisheries, University of British Columbia.  
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RESULTS AND DISCUSSION 

Table 1 summarizes our results, which cover eight sets of growth parameter estimates pertaining to five species. 
As might be seen, it was necessary, due to insufficiency of the age-at-length data, to impose external values of L∞ 
in 7 (87.5%) of the 8 cases evaluated, mainly to generate negative values of t0. 

The 8 panels of Figure 1 (next page) illustrate the growth curves thus obtained.  Note that it was necessary in one 
case (female Notocanthus chemnitzii) to omit an obvious outlier from the growth parameter estimation (Figure 
1D). 

These growth curves appear reasonable and thus can be used for descriptions of the life history of the species in 
question, or, more tentatively, for assessing their likely response to exploitation by a fishery. 
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Notocanthus chemnitzii, Notothenia rossii, and Notothenia coriiceps 
Common name Scientific name L∞ 

(cm) 
t0 
(cm) 

K 
(year-1) 

n Remarks/Location 

Humphead wrasse Cheilinus undulatus 200 -2.61 0.04 17 Male 
Humphead wrasse Cheilinus undulatus 80 - 4.29 0.09 70 Female 
Brilliant pomfret Eumegistus illustris 80 -0.34 0.13 11 Male and Female 
Snubnosed spiny eel Notocanthus chemnitzii 90 -1.52 0.08 6 Male 
Snubnosed spiny eel Notocanthus chemnitzii 120 -1.85 0.04 6 Female 
Marbled rockcod Notothenia rossii 75 -0.05 0.15 65 South Shetland Islands; 

Male and Female 
Marbled rockcod Notothenia rossii 77* -7.40 0.08 65 South Georgia Islands; 

Male and Female 
Black rockcod Notothenia coriiceps 62 -0.13 0.11 39 South Shetland Islands; 

Male and Female 
* indicates an L∞ that was estimated using Microsoft Excel Solver
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Figure 1. Von Bertalanffy growth parameter curves fit using limited age-length data pairs for A) Cheilinus undulatus 
male, B) Cheilinus undulatus female, C) Notocanthus chemnitzi male, D) Notocanthus chemnitzi female; the outlier 
(▪) was not included in growth parameter estimation, E) Notothenia rossii at South Shetland Island, F) Notothenia
rossii at South Georgia Island, G) Notothenia coriicepsi at South Shetland Island, and H) Eumegistus illustris. 
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ABSTRACT 

Length-weight relationships and age and growth of Helicolenus dactylopterus in the Eastern Ionian Sea deep-
waters were studied from longline experimental surveys. A total of 579 individuals were measured, weighted and 
sexed. Total length ranged from 119 to 341 mm with males presenting larger mean sizes. Length- weight 
relationships were estimated for females (WF= 0.015·TL3.03), males (WM=0.016·TL3.00) and sexes combined (W = 
0.015·TL3.03). Weight increased isometrically with size for both sexes. Age was determined by reading whole 
sagittal otoliths of 364 individuals and corresponded to fish from 1 to 23 years old. Growth parameters were 
estimated using the von Bertalanffy growth model (L∞=36.0 cm, K= 0.099 year-1, t0= -2.16 years for females; 
L∞=38.7 cm, K= 0.082 year-1, t0= -3.11 years for males; and L∞=37.5 cm, K= 0.09 year-1, t0= -2.56 years for 
combined sexes), and the growth parameters were significant different between sexes, which the females 
showing a higher growth performance, as refected in the values φ’ = 2.11, against 2.09 for the males. 

Key words: Helicolenus dactylopterus, length distribution, length-weight relationship, age, growth 

INTRODUCTION 

The bluemouth rockfish, Helicolenus dactylopterus (Delaroche 1809), is a benthic species widely distributed in 
the Atlantic and Mediterranean Sea but not in the Black Sea (Hureau and Litvinenko 1986). In 1991, it was also 
reported in the North Sea for first time (Heessen et al. 1996). Depth distribution ranges from 50 to 1100 m 
(Fischer et al. 1987). 

Bluemouth rockfish is commercial species with an important economic value for some areas (e.g. Atlantic: Allain 
2001; Sequeira et al. 2009) or of no economic importance in others (e.g. North Sea: Mamie et al. 2007).  It is 
caught by long-lines and bottom trawls (Abecasis et al. 2006; Sequeira et al. 2009) but mostly appears in the by-
catch of bottom trawls and pots targeting other deep-water commercial species (Consoli et al. 2010 and 
references therein). 

Bluemouth rockfish has been characterized as a slow growing and long-lived species that can live more than 30 
years (Abecasis et al. 2006; Sequeira et al. 2009). Though several studies have been published on age and 
growth of bluemouth rockfish there are still many gaps regarding its biology and mainly its maximum age 
(Abecasis et al. 2006).  

In Greek waters, there are not data available on its age and growth. The aim of this work is to provide 
information on its age and growth caught in the Eastern Ionian Sea and to compare the results with previously 
published information.  

∗ Cite as Anastasopoulou A., Mytilineou Ch., Dimitriadis G., and Smith C.J. (2017) Aspects on age and growth of Helicolenus dactylopterus 
from the deep waters of E. Ionian Sea. Pp. 61-66. In Pauly D., Hood L., and Stergiou K.I. (eds.) Belated contributions on the biology of fish, 
fisheries and features of their ecosystems. Fisheries Centre Research Reports 25(1). Institute for the Oceans and Fisheries, University of 
British Columbia. 
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MATERIALS AND METHODS 

A total of 652 individuals were captured with experimental bottom long line fishing in the Eastern Ionian Sea off 
Cefalonia Island (Fig.1) during 2010. Sampling was carried out with a commercial fishing boat in waters ranging 
between 300 and 857 m in depth during summer and autumn. 

Samples were frozen immediately after capture and examined in the laboratory where total length (TL), total 
weight (TW) and sex of 579 individuals were recorded. Age of 364 specimens was estimated using otolith 
readings. From each specimen, sagittal otoliths were extracted, cleaned and photographed through a stereoscope 
equipped with camera. Otolith radius and the radius of each ring were measured using the Image analysis Pro 
Plus system. Broken or unclear otoliths were excluded from the analysis. The 1st of January was considered as 
birthday date for the calculations of growth parameters. 

ANOVA was used to compare the mean length between sexes. Length -weight relationship was based on the 
equation TW = a TLb. This equation was transformed to a linear form: LnTW = lna + b lnTL and the parameters 
a and b were estimated. The parameters a and b for the female and male equations were compared statistically 
using t-test (Zar 1984). The isometry of b-values was also examined using t-test (Sokal and  Rohlf 1981). Von 
Bertalanffy parameters were based on otolith readings and calculated with non-linear regression for females and 
males separately. Statistical comparisons between growth parameters were made using t-test. Finally, the growth 
performance index φ΄ = log10K + 2·log10L∞ (Pauly and Munro 1984) was estimated. 

RESULTS 

The size of bluemouth rockfish caught in the Eastern Ionian Sea ranged between 119 and 341 mm (Fig.2). 
ANOVA showed a significant difference in the mean length (ANOVA, p<0.005; N=578) between sexes with 
males reaching higher mean length (mean ± s.e: TLM=265 mm ± 2.6 and TLF = 238 mm ± 2.7).  

Length-weight relationships were calculated as follows: 
WF= 0.015·TL3.03 (N=275; R2=0.98) for females; 
WM=0.016·TL3.00 (N=302; R2=0.98) for males; and 
W = 0.015·TL3.03 (N=577; R2=0.98) for sexes combined. 

Figure 1. Map of the study area in the Eastern Ionian Sea showing the two sampling quadrates 
off Cefalonia Island. 
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Weight increased isometrically with size for both sexes (b did not differ significantly from 3.0) (Student’s t-test: 
females: t = 1.73; p = 0.09, n=275; males: t = 0.01, p = 0.99, n = 302).   

The slope (b) of the length-weight relationship did not differed with sex (t-test, t = 1.13, p = 0.26). The same was 
also true for the intercept (a); t-test, t = -1.49, p = 0.62. 

The analysis of 364 otoliths showed a maximum age of 23 years, but specimens aged more than 15 years and less 
than 3 years were uncommon in the study area. The von Bertalanffy growth curves are presented in Figure 3. 

The von Bertalanffy growth parameters 
(±standard error (SE)) were:		

females: L∞=36.0 (±11.0) cm,  
K= 0.099 (±0.009), t0= -2.16 years; 
males: L∞=38.7 (±14.1) cm, K= 0.082 
(±0.06), t0= -3.11 years; and 
combined: L∞=37.5 (±8.8) cm,  
K= 0.09 (±0.006), t0= -2.56 years. 

The asymptotic length of males was 
higher than that of females (t-test, p < 
0.005). Similarly, significant difference 
was detected between sexes for K 
parameter (t-test, p< 0.005). The values 
of growth performance index (φ΄) for 
females and males were 2.11 and 2.09, 
respectively. 

DISCUSSION 

The present study provides information 
on the age and growth of bluemouth 
rockfish Helicolenus dactylopterus from 
the Eastern Ionian Sea. Results showed 
that the maximum total length of the 
species in the study area was 336 mm, 
corresponding to an estimated age by 
otolith readings of 23 years, even if only a 

Figure 2. Length frequency distribution by sex of bluemouth rockfish Helicolenus dactylopterus in 
the Eastern Ionian Sea, 2010. 
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Figure 3. Von Bertalanffy growth curves by sex determined from otolith 
readings of bluemouth rockfish Helicolenus dactylopterus in the Eastern 
Ionian Sea, 2010 (fish picture from FishBase (Froese and Pauly 2016). 
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few samples were over 15 years old. The maximum size recorded was in most cases, similar to other reported for 
other Mediterranean areas (e.g. Romanelli et al. 1997; Massutí et al. 2000). However, the minimum total length 
of 119 mm recorded in this study was higher than those reported in other studies (e.g. Sequeira et al. 2009; 
Pirrera et al. 2009). This could be attributed to the use of longlines in the present study, which is considered a 
selective gear (Bjordal and Løkkeborg 1996). Furthermore, Massutí et al. (2001) stated that smaller sized 
individuals are concentrated in shallow waters. 

The length-weight relationship describes an isometric growth for bluemouth rockfish in the study area, 
confirming the results reported from Mediterranean studies (Table 1). 

Table 1. Length-weight relationship and age growth parameters for Helicolenus dactylopterus, reported by 
several authors in different areas (a: intercept; b: coefficient of allometry; L∞: asymptotic length (TL, cm); K: 
growth coefficient (year-1); Φ’: growth performance index. C= combined sexes, M = male and F = female. 

Growth parameters 
Study area Sex A b L∞ K  Φ’ Author 
Mediterranean Sea 
Ligurian Sea C 70.7* 0.05 2.35 Peirano and Tunesi (1986) 
Sicilian Channel C 39.2 0.13 2.29 Ragonese and Reale, (1986) 

Ionian Sea 
C 0.012 3.06 30.7 0.16 2.17 

D’Onghia et al. (1994) F 0.025 2.92 
M 0.010 3.07 

Alborán Sea 
C 0.013 3.02 30 0.1 1.95 

Massutí et al. (2000) F 0.019 2.96 27.1 0.1 
M 0.015 3.00 32.3 0.09 

Balearic Sea 
C 0.020 2.98 29.9 0.13 2.06 

Massutí et al. (2000) F 0.010 3.08 27.0 0.16 
M 0.009 3.09 32.5 0.10 

North Aegean Sea C 0.0079 3.28 Filiz and Bilge, (2004) 
South Tyrrhenian C 30 0.16 2.16 Pirrera et al. (2009) 
Tyrrhenian Sea C 0.016 2.99 26.1 0.14 1.98 Consoli et al. (2010) 

Turkey waters 
C 0.0145 3.06 35.4 0.06 

Demihran and Akbulut (2015) F 0.0135 3.08 35.7 0.05 
M 0.0141 3.09 37.6 0.06 

Northern waters of 
Tunisia 

C 0.0221 2.87 37.2 0.14 2.30 
Mili et al. (2016) F 36.5 0.14 2.28 

M 39.3 0.12 2.29 
Atlantic Ocean 
Azores  C 0.0104 3.14 47.0 0.08 Monteiro et al. (1991) 

Azores 
F 54.7 0.10 2.48 

Esteves et al. (1997) 
M 50.2 0.16 2.61 

Azores C 50.5 0.14 2.55 Krug et al. (19980 

NE 
C 0.022 2.92 

Kelly et al. (1999) F 31.0 0.09 1.94 
M 37.2 0.06 1.92 

Azores 
F 56.5 0.07 2.28 

Abecasis et al. (2006) M 59.1 0.07 2.39 
North Sea C 28.2 0.12 1.98 Mamie et al. (2007) 

Portuguese waters 
C 46.5 0.05 

Sequeira et al. (2009) F 45.3 0.05 
M 43.3 0.05 

*Asymptotic length too high, due to some source of bias.

Maximum age recorded in the present study is in accordance to other studies from the Mediterranean (Consoli et 
al. 2010, Massutí et al. 2000). Bluemouth rockfish is a slow growing fish with K = 0.09 year-1, as also confirmed 
by other studies (Table 1). Statistically significant difference between female and male growth curves have been 
also reported by Massutí et al. (2000) from Spanish waters, but not from Portuguese waters (Sequeira et al. 
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2009). The values of growth performance index (Φ’) from this study were similar to those reported for some 
Mediterranean areas and lower than those reported for Sicilian Channel, Ligurian Sea, Tunisian waters, and 
Azorean waters (Table 1). Spatial differences in growth parameters can be attributed to a variety of reasons 
notably differences in environmental temperature, fishing pressure, sampling gears, sampling period (e.g. 
Consoli et al. 2010; Mili et al. 2016), and ageing methods (e.g. Sequeira et al. 2009). As the bluemouth rockfish 
is a slow growing long-lived species that can attain late first maturity (320mm, Kelly et al. 1999) it is particularly 
vulnerable to overfishing. Thus, the exploitation of this fish should proceed with caution, if at all. 
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