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Table 20. Ranges, means, and standard deviations of counts for longitudinal scales, and upper and lower 
jaw teeth for species of Periophthalmodon (Pn.) and Periophthalmus (Ps.). Number of upper jaw teeth 
indicated for Periophthalmodon is for the outer row only. 

Genus 

Pn. freycineti 
Pn. schlosseri 
Pn. septemradiatus 
Ps. argentilineatus 
Ps. barbarus 
Ps. chrysospi/os 
Ps. gracilis 
Ps. kalolo 
Ps. malaccensis 
Ps. minutus 
Ps. modestus 
Ps. novaeguineaensis 
Ps. novemradiatus 
Ps. waltoni 
Ps. weberi 

Longitudinal scales 

N mean range sd 

10 
10 
12 
20 
II 
10 
10 
10 
10 
1 1 
12 
16 
10 
10 
10 

50.5 
53.0 
49.8 
81.1 
96.6 
70.7 
59.2 
74.6 
54.0 
69.8 
85.3 
68.6 
67.8 
103.4 
50.1 

48-53 1.716 
47-57 3.300 
47-53 2.904 
64-100 9.339 
86-107 7.646 
64-77 4.373 
52-70 6.143 
66-86 6.518 
47-61 3.887 
62-78 5.056 
75-100 6.746 
54-78 7.429 
61-76 5.673 
91-121 9.430 
46-52 2.025 

Upper jaw teeth 

mean range 

24.5 
23.0 
24.4 
19.5 
20.4 
27.2 
22.1 
18.8 
23.9 
21.1 
25.1 
27.8 
29.0 
25.7 
23.2 

16-32 
18-28 
18-35 
13-26 
14-25 
18-36 
14-28 
13-25 
21-28 
17 -25 
21-30 
16-39 
23-35 
19-28 
16-28 

sd 

4.453 
3.682 
4.963 
3.687 
3.499 
6.033 
4.909 
3.360 
2.885 
3.048 
2.429 
6.557 
3.651 
2.908 
3.882 

Lower jaw teeth 

mean range 

20.7 
20.6 
22.7 
18.9 
17.0 
24.5 
22.8 
16.1 
22.0 
21.4 
25.5 
26.4 
27.1 
19.8 
18.9 

18-25 
16-23 
20-26 
12-25 
11-21 
14-35 
15-29 
11-23 
19-25 
16-27 
21-30 
19-39 
23-33 
17-23 
17-22 

sd 

2.669 
2.066 
1.723 
3.986 
2.757 
7.412 
4.442 
3.446 
1.764 
3.233 
2.782 
5.440 
3.143 
1.932 
1.663 

Table 21. Ranges and means of measurements of head length, head depth and head width expressed as a 
percentage of standard length for species of Periophthalmodon (Pn.) and Periophthalmus (Ps.). 

Genus 

Pn. freycineti 
Pn. schlosseri 
Pn. septemradiatus 
Ps. argentilineatus 
Ps. barbarus 
Ps. chrysospilos 
Ps. gracilis 
Ps. kalolo 
Ps. malaccensis 
Ps. minutus 
Ps. modestus 
Ps. novaeguineaensis 
Ps. novemradiatus 
Ps. waltoni 
Ps. weberi 

N 

10 
10 
12 
20 
1 1 
10 
10 
10 
10 
1 1 
12 
16 
10 
10 
10 

Head Length 

mean range 

30.4 
29.7 
27.8 
26.7 
28.3 
28.3 
26.0 
28.3 
28.2 
26.8 
26.8 
27.2 
26.9 
29.2 
28.0 

27.4-33.6 
28.2-31.2 
25.9-31.0 
25.3-28.7 
26.1-31.1 
26.1-30.1 
24.2-27.1 
26.3-30.2 
24.4-29.8 
25.4-27.9 
25.4-28.3 
25.5-29.4 
25.9-28.3 
27.5-30.9 
26.8-29.6 

Head Depth 

mean range 

18.8 
18.3 
17.7 
17.5 
19.2 
17.6 
16.3 
18.0 
18.1 
17.7 
16.3 
16.5 
16.1 
16.3 
18.1 

16.9-20.8 
16.9-18.8 
16.0-19.7 
15.8-19.3 
16.8-23.8 
14.6-20.6 
15.0-17.1 
16.5-20.2 
16.4-19.7 
15.7-19.2 
14.9-17.7 
15.1-17.8 
14.8-18.0 
14.3-17.9 
17.4-19.4 

Head Width 

mean range 

17.4 
16.7 
15.4 
18.7 
18.1 
17.3 
17.1 
19.7 
16.6 
17.1 
17.1 
17.3 
15.9 
17.0 
17.4 

14.3-19.8 
13.8-20.9 
13.3-18.7 
14.3-22.6 
15.4-21.8 
12.6-21.8 
14.2-19.3 
16.5-22.5 
14.3-19.5 
14.2-18.9 
14.1-19.8 
15.1-20.2 
13.2-18.6 
13.7-21.9 
15.4-19.4 

Table 22. Ranges and means of measurements of length of spinous dorsal fin base, length of second dorsal 
fin base, and length of anal fin base expressed as a percentage of standard length for species of 
Periophthalmodon (Pn.) and Periophthalmus (Ps.). 

Genus 

Pn. freycineti 
Pn. schlosseri 
Pn. septemradiatus 
Ps. argentilineatus 
Ps. barbarus 
Ps. chrysospi/os 
Ps. gracilis 
Ps. kalolo 
Ps. malaccensis 
Ps. minutus 
Ps. modestus 
Ps. novaeguineaensis 
Ps. novemradiatus 
Ps. waltoni 
Ps. weberi 

D1 base 

N mean range 

10 
10 
12 
20 
1 1 
10 
10 
10 
10 
11 
12 
16 
10 
10 
10 

6.3 
13.9 
12.3 
22.2 
16.3 
17.6 
14.8 
19.7 
21.0 
20.9 
21.8 
17.6 
20.6 
21.8 
14.4 

5.0-8.1 
10.3-16.7 
3.2-17.9 
15.9-27.4 
14.2-18.2 
14.8-21.0 
13.2-18.5 
16.9-22.6 
18.4-23.0 
18.6-24.9 
19.9-24.5 
8.2-22.9 
18.9-22.5 
19.1-27.6 
2.9-24.4 

D2 base 

mean range 

22.4 
22.3 
23.9 
20.8 
22.7 
21.2 
20.0 
20.9 
19.8 
21.3 
22.7 
22.8 
24.1 
24.8 
24.5 

20.4-23.8 
21.5-23.4 
20.1-27.0 
17.6-23.7 
20.9-24.1 
16.3-24.3 
18.8-21.3 
18.5-23.8 
17.0-23.2 
20.1-22.7 
19.8-24.1 
18.8-26.8 
21.9-25.9 
23.2-27.2 
20.6-26.8 

Anal base 

mean range 

22.4 
21.2 
17.6 
16.8 
15.5 
18.5 
19.3 
17.6 
17.7 
17.7 
19.8 
19.3 
22.3 
19.0 
16.5 

21.2-23.6 
19.9-23.2 
16.0-18.9 
14.0-19.4 
14.1-17.7 
16.7-20.6 
17.8-2l.1 
15.9-18.7 
15.4-20.6 
15.7-19.3 
16.1-22.2 
16.8-21.9 
19.1-24.0 
16.2-21.0 
14.2-18.5 
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Table 23. Ranges and means of measurements of caudal fin length (CFL), body depth and least depth of 
caudal peduncle (LDP), all expressed as a percentage of standard length) for species of Periophthalmodon 
(Pn.) and Periophthalmus (Ps.). 

Genus 

Pn. freycineti 
Pn. schlosseri 
Pn. septemradiatus 
Ps. argentilineatus 
Ps. barbarus 
Ps. chrysospilos 
Ps. gracilis 
Ps. kalolo 
Ps. malaccensis 
Ps. minutus 
Ps. modestus 
Ps. novaeguineaensis 
Ps. novemradiatus 
Ps. waltoni 
Ps. weberi 

N 

10 
10 
12 
20 
I 1 
10 
10 
10 
10 
1 1 
12 
16 
10 
10 
10 

CFL 

mean range 

20.4 
19.5 
18.5 
18.2 
20.3 
19.7 
19.2 
20.2 
21.3 
17.3 
18.1 
18.9 
18.8 
18.5 
19.7 

17.4-23.3 
18.5-21.8 
13.1-21.4 
14.4-21.4 
17.5-22.8 
18.0-21.2 
17.7-20.5 
15.1-22.8 
19.5-23.6 
15.6-20.1 
16.0-20.3 
16.0-22.7 
16.6-20.8 
16.4-19.8 
16.9-23.4 

Body depth 

mean range 

16.6 
15.8 
16.4 
14.9 
15.7 
15.4 
13.8 
15.0 
15.7 
14.8 
15.0 
14.4 
14.6 
13.0 
16.2 

15.4-18.8 
14.7-17.1 
14.0-18.4 
12.8-17.3 
14.5-18.1 
12.8-18.4 
12.8-15.2 
14.2-15.9 
14.5-16.9 
13.6-17.5 
14.3-16.1 
12.2-16.1 
12.3-15.7 
11.6-14.3 
14.3-17.7 

LDP 

mean range 

11.0 
10.2 
10.5 
9.5 
9.6 
9.3 
8.9 
9.7 
9.8 
9.2 
9.3 
9.0 
8.9 
8.3 
10.7 

10.1-12.9 
9.4-11.0 
9.5-11.3 
7.9-11.1 
8.5-10.8 
7.4-10.7 
8.4-10.1 
9.1-10.1 
8.8-10.9 
8.8-11.1 
8.2-10.5 
7.7-9.9 
7.4-9.5 
7.6-9.8 
9.6-11.4 

Table 24. Ranges and means of measurements of pectoral fin length, pelvic fin length and pectoral fin 
height expressed as a percentage of standard length for the species of Periophthalmodon (Pn.) and 
Periophthalmus (Ps.). 

Genus 

Pn. freycineti 
Pn. schlosseri 
Pn. septemradiatus 
Ps. argentilineatus 
Ps. barbarus 
Ps. chrysospi/os 
Ps. gracilis 
Ps. kalolo 
Ps. malaccensis 
Ps. minutus 
Ps. modestus 
Ps. novaeguineaensis 
Ps. novemradiatus 
Ps. waltoni 
Ps. weberi 

N 

10 
10 
12 
20 
1 1 
10 
10 
10 
10 
1 1 
12 
16 
10 
10 
10 

Pectoral fin 
length 

mean range 

25.8 
24.9 
25.4 
26.9 
26.4 
26.7 
25.2 
28.0 
26.6 
26.3 
25.8 
26.4 
24.8 
26.4 
25.0 

23.8-29.2 
22.2-27.3 
22.1-28.2 
23.9-29.7 
21.4-34.7 
24.6-29.0 
23.6-27.7 
24.6-30.2 
25.1-28.5 
23.8-28.5 
22.8-28.3 
24.2-29.7 
22.7-27.7 
24.7-27.9 
23.4-26.2 

Pelvic fin 
length 

mean range 

16.2 
IS .9 
15.5 
13.2 
14.9 
14.3 
12.8 
14.5 
14.5 
12.8 
13.0 
12.4 
12.3 
12.8 
15.7 

14.6-18.7 
14.0-17.1 
14.3-16.8 
11.3-15.2 
14.2-16.0 
12.4-16.8 
11.7-15.1 
13.1-15.4 
13.6-16.1 
11.6-14.8 
11.5-14.6 
10.9-14.5 
11.3-13.3 
11.8-13.9 
15.0-17.1 

Pectoral fin 
height 

mean range 

12.1 
12.1 
11.2 
10.8 

11.3 
9.5 
10.5 
10.7 
9.7 
10.7 
10.3 
10.8 
10.5 
10.4 

10.3-14.4 
11.0-13.1 
9.6-12.1 
9.8-11.9 

9.4-13.9 
7.8-10.3 
9.7-11.7 
8.7-12.1 
8.2-11.3 
8.6-12.1 
9.0-12.4 
10.1-11.4 
9.5-11.5 
8.4-11.7 

Table 25. Distribution of spinous dorsal-fin pterygiophore formulae (DF) within species of 
Periophthalmodon (Pn.) and Periophthalmus (Ps.). Modal and variant formulae are given followed by 
frequency of occurrence (in parentheses). An asterisk indicates that the preceding pterygiophore does not 
have an attached spine. The first pterygiophore III all species inserts posterior to the third neural spine. 

Species Mode I Mode 2 Variants 

Ps. modestus 1311 *00 (7) 1301*000 (3) 
Ps. novemradiatus 131100 (8) 1311 *00 (2) 140100 (1) 
Ps. malaccensis 1311*000 (15) 1401*000 (1) 
Ps. argentilineatus 1301 *000 ( 15) 
Ps. gracilis 1301 *000 (5) 1301*0000 (2) 13001*000 (1) 
Ps. kalolo 1301 *000 (6) 1311*000 (2) 1401*000 (1) 
Ps. minutus 1301 *000 (5) 1401*000 (1) 
Ps. novaeguineaensis 1301 *000 (6) 1300000 (2) 13001*00(1); 1301000 (1) 
Ps. weberi 1401 *00 (5) 1311 *00 (1 ); 2301 *00 ( 1) 
Pn. septemradiatus 2301 *00 (7) 1401*00 (3) 
Ps. barbarus 230100 (9) 
Ps. chrysospilos 1401*000 (12) 1401 *00 (6); 2301*00 (5); 

2301*000 (5) 
Pn. freycineti 1401*000 (4) 2301 *OOO( 1); 1301 *000 (1 ); 

1301 *1 *00(1); 2301* 1 *00 (1) 
Pn. schlosseri 1401000 (7) 140100 (1) 
Ps. waltoni 2301*000 (5) 3201*000 (1) 
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Table 26. Variation in placement of the first two pterygiophores of the second dorsal fin in species of 
Periophthalmodon (Pn.) and Periophthalmus (Ps.). The first number listed is the frequency of occurrence 
followed by a number in parentheses that indicates whether one or two pterygiophores insert in that 
particular interneural space. 

Species Interneural Space 

9th 10th 

Ps. modestus 3 (I) 3 (1) 
Ps. novemradiatus 10 (I) 1 (1) 
Ps. malaccensis 16 (1) 
Ps. argentilineatus 15 (1) 
Ps. gracilis 7 (1), 1 (2) 
Ps. kalolo 3 (1) 
Ps. minutus 5 (1) 
Ps. novaeguineaensis 10 (1) 
Ps. weberi 6 (1), 1 (2) 
Pn. septemradiatus 6 (2), 3 (1) 
Ps. barbarus 8 (1) 
Ps. chrysospilos 6 (1), 3 (2) 16 (2), 4 (1) 
Pn. freycineti 6 (2) 
Pn. schlosseri 8 (2) 
Ps. waltoni 10 (2) 

Appendix 

The following list represents the cleared and stained 
material used in this study. Specimen preparation and 
institutional abbreviations are listed in the "Methods and 
Materials" section. 
Apocryptes bato: removed from UMMZ 187890, 1 (96); 
removed from SU 33798, 1(100). 
Apocryptodon madurensis: CAS 27444, 1; removed from 
NTM S.10649-016, 3(43-50); USNM 99874, 3(56-61). 
Awaous sp.: TCWC 3267.1, 1(42). 
Boleophthalmus birdsongi: removed from NTM 
S.11364-016, 3(47-59). 
Boleophthalmus boddarti: removed from ANSP 62878-
89, 3(100-119); USNM 278444, 3(46-48). 
Boleophthalmus caeruleomaculatus: removed from 
AMNH 41558, 3(28-34). 
Boleophthalmus dussumieri: removed from LAC M 
38137-3, 3(62-85). 
Boleophthalmus pectinirostris: USNM 192933, 3(75-82); 
USNM (uncatalogued), 1 (97). 
Brachyamblyopus sp.: USNM 243403, 3(49-64). 
Ctenotrypauchen microcephalus: USNM (uncatalogued), 
1 (49). 
Evorthodus lyric us: TCWC 3283.1, 2(46-52). 
Gnatholepis sp.: TCWC 3267.2, 3(36-40). 
Gobioides peruanus: removed from WCS 1558, 5(32-34). 
Gobionellus boleosoma: TCWC 3266.1, 3(36-56). 
Mugilogobius sp.: TCWC 3268.1, 2(28-28). 
Oxuderces dentatus: FMNH (uncatalogued), 3(21-38); 
USNM 86954, 1(93). 
Oxuderces wirzi: removed from NTM S.10727-002, 3(69-
70). 
Oxyurichthys tentacularis: TCWC 3281.1, 2(76-80). 
Parapocryptes serperaster: removed from AMNH 18590, 
3(71-79); removed from ANSP 62962-10, 3(59-94); 
removed from SU 61279, 1(63); USNM 119987-88, 

1(129); USNM (uncata1ogued), 1(93). 
Periophthalmodon freycineti: removed from UAMZ 
6524, 1(72); USNM 268460, 1(126). 
Periophthalmodon schlosseri: removed from CAS 57428, 
1(115); USNM 278438, (113); USNM 280385, 1(40). 
Periophthalmus argentilineatus: USNM 278285, 3(41-
47). 
Periophthalmus barbarus: removed from ALA 1078.01, 
3(57-71). 
Periophthalmus chrysospilos: USNM 278304, 2(35-36). 
Periophthalmus gracilis: removed from UAMZ 6520, 
1(43). 
Periophthalmus kalolo: removed from ROM 51596, 
1(53); TCWC 3261.2, 1(48); USNM (uncata1ogued), 
3(25-51). 
Periophthalmus minutus: removed from UAMZ 6514, 
2(48-58). 
Periophthalmus novaeguineaensis: removed from UAMZ 
6522, 2(44-55). 
Periophthalmus novemradiatus: USNM 279159, 1(51); 
USNM (uncatalogued), 3(43-50). 
Periophthalmus weberi: removed from AMNH 41563, 
2(58-60). 
Pseudapocryptes lanceolatus: CAS 14121, 2; removed 
from SU 40081, 3(44-54); USNM 279313, 1(49); USNM 
279353, 1(40); USNM (uncatalogued), 3(46-54). 
Scartelaos histophorus: removed from AMNH 35819, 
3(65-71); removed from NTM S.10727-003, 3(56-70); 
USNM 243433, 3(55-80); USNM 278437, 2(25-45); 
USNM (uncatalogued), 1 (32). 
Scartelaos tenuis: removed from LACM 38141-2, 3(59-
69). 
Sicydium salvani: removed from WCS 1564, 2(31-49). 
Stiphodon elegans: CAS 27426, l. 
Zappa confluentus: USNM 217306, 2(25-32). 



lA. Apocryptodon madurensis, AMS I.22040-0 13, 
Kewara Beach, Queensland (D.F. Hoese). 

I C. Boleophthalmus birdsongi, AMS I.24685-0 12, 76 
mm SL, Darwin (D.F. Hoese). 

lE. Boleophthalmus dussumieri, BPBM 30528, 89 mm 
SL, Kuwait (I.E. Randall). 

IG. Oxuderces dentatus, USNM 279359, 44 mm SL, 
Malaysia (E.O Murdy). 
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lB. Apocryptodon punctatus, 58 mm SL, Japan 
(H. Masuda). 

1 D. Boleophthalmus boddarti, FMNH uncatalogued, 
Malaysia (B. layne). 

IF. Boleophthalmus pectinirostris, 130 mm SL, Japan 
(H. Masuda). 

I H. Periophthalmodon schlosseri, USNM 278462, 
91 mm SL (E.O. Murdy). 
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