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A Comparison of the Gill Morphometry of Four Mudskippers
(Gobiidae: Oxudercinae) from Southeast Asia and Oceania:
with Comments on Ecological Adaptation
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Abstract:Measurements of gill parameters were carried out on four mudskippers Boleophthalmus boddarti
Scartelaos histophorus —Periophthalmus spilotus and Periophthalmus novaeguineaensis. The gill parameters (Y)
were analysed in relation to body weight (W) using logarithmic transformations (logY =log a + b logW) in each
species. The results showed that the gill parameters (Y) were significantly correlated with the body weights
(W) in the four species (R* =0.50 =0.98 P <0.05). Meanwhile marked differences were found among
genera when comparing the individuals of the same weight the values of total number of filaments total

filament length (mm) average number of secondary lamellae /mm (on one side of filaments) total gill area
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(mm*) and relative gill area (mm’/g) for S. histophorus were the largest those for B. boddarti were at a
medium level and those for P. novaeguineaensis and P. spilotus were the smallest. The comparative result of the
present study showed significant gradient change on gill parameters of mudskippers with their lifestyles
indicating that the Scartelaos and Boleophthalmus species have more affinity to aquatic environment while the
Periophthalmus species are better adapted for terrestrial environment. The values of total filament length and
total gill area of the four mudskippers were obviously reduced comparing with other aquatic fishes with similar
weight which were corresponded to the amphibious life models of mudskippers.

Key words: Boleophthalmus boddarti; Scartelaos histophorus; Periophthalmus spilotus; Periophthalmus

novaeguineaensis; Ecological adaptation
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Table 1 Sample size body length body weight sampling site and sampling year for four mudskippers
(em) ()
Body length Body weight
Sample Sampli
Species drAnp ¢ Sampling site amping
size year
Range Mean Range Mean
. 11 9.3~10.8 10. 15.00 ~23.79 18.53 Riau Sumatra Indonesia 1993
Boleophthalmus boddarti
101°34" E 0°53' N
. 13 5.2~9.3 7.3 1.39 ~4.31 2.57 Hope Inlet Darwin Australia 2001
Scartelaos histophorus
130°49" E 12°26' S
. . .13 4.0~7.8 5.6 1.24 ~5.25 2.55 Hope Inlet Darwin Australia 2001
Periophthalmus novaeguineaensis
130°49" E 12°26" S
. . 11 4.3 ~5.9 4.8 1.48 ~2.68 1.98 Riau Sumatra Indonesia 1997
Periophthalmus spilotus
101°34" E 0°53' N
(L..) (F)
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Table 2 A multiple comparison analysis on mean values for five gill parameters among four mudskippers
Y
. M . Scartelaos Boleophthalmus Periophthalmus Periophthalmus
Gill parameters Statistic X . . . .
histophorus boddarti spilotus novaeguineaensis
(F) Mean +SD  614. 15 +6.61° 522.73 +4.99" 226.18 +2. 89" 299. 86 +5. 44°
Total number of filaments CV(%) 1.08 0.95 1.28 1.81
(L, mm) Mean +SD  2.07 £0.71" 2.73 £0. 15" 0.86 £0.05° 1.06 £0.21°
Average filament length CV(%) 34.30 5.49 5.81 19. 81
(n /mm) Mean + SD  27.63 £0. 13* 18.44 £0.29° 17.99 £1.16° 20. 64 0. 86"
Average number of secondary lamellae /mm
. o CV(%) 0.47 1.57 6.45 4.17
(one side of filaments)
(A mm?) Mean +SD  0.008 1+0.000 3" 0.028 1+0.001 5° 0.005 7 £0.000 4°  0.003 6 +0.000 1"
Average bilateral area of secondary lamellae ~ CV(%) 3.70 5.00 7.02 2.78
(G mm®/g) Mean £ SD  306. 38 +37.45" 81.02 £4.45" 21.07 £1.74° 20. 66 +5.34¢
Relative gill area CV(%) 12.22 5.49 8.26 25.85
Ccv: ; (P<0.01) (P>0.05).

CV: Coefficient of variance; Mean values within the same row with different superscripts are of significant difference (P <0.01) those

with same superscripts are of no significant difference (P >0.05).
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Fig.2 Bilogarithmic linear regression plot of various gill parameters
of four mudskippers against body weight
o) DA ; A ;0 ; F: i L.t ; L: ;n:
(/mm); N: ;A 5 GA: ;G

O Boleophthalmus boddarti; /A Scartelaos histophorus; A Periophthalmus spilotus; [Periophthalmus novaeguineaensis; F: Total

number of filaments; L

ave

. Average filament length; L: Total filament length; n: Average number of secondary lamellae /mm (one

side of filaments) ; N: Total number of secondary lamellae; A: Average bilateral area of secondary lamellae; GA: Total gill area;

G: Relative gill area.
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Table 4 Comparison of the computed values of total filament number total

filament length and total gill area obtained from the regression equations in

the present studies for 10 g mudskippers and various species of equivalent weight

10 Total filament
Fish sr(mcies at ]%))g Tota} number length Total gill arej Reference
of filaments ( X100 mm) ( x1 000 mm~)
Aquatic fishes
Cyprinus carpio 1110 23.2 5.17 Oikawa & Ttazawa (1985) %
Katuwonus pelamis — 137 262 Muir & Hughes (1969) 0
Thunnus sp. — 135 200 Muir & Hughes (1969) 30
Air-breathing fishes
Anabas testudineus 1 049 11.2 2.29 Hughes et al. (1973) *!
Channa punctata 1111 14.9 1.84 Hakim et al. (1978) **
Mudskippers
Boleophthalmus boddarti 503 11.01 0.997 Present study
Scartelaos histophorus 640 34.11 1. 760 Present study
Periophthalmus spilotus 246 5.45 0. 124 Present study
317 6. 05 0.085 Present study

Periophthalmus novaeguineaensis

—: o —: Indicates data deficiencies.
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