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Supplementary material 

Table S1. Lethrinid acoustic tracking studies 

Behavioural variations with populations in relation to environmental and ecological factor 

Species 

(Lethrinus) 

Home range 

95% (km2) 

Residency 

(IR) 

Diurnal 

variation 

Tidal 

variation 

Ontogenetic 

variation 

Individual 

variation 

Spawning 

movements 

Habitat Authors 

L. nebulosus 

 (n = 6) 

- 0.02–

0.67% 

Yes, more 

active during 

day 

– Possible – 

small fish 

disappeared 

Yes Possibly No, but wind 

and human 

influences. 

Chateau and Wantiez 

2008 

L. nebulosus 

 (n = 84) 

8.5 0.66 – – Yes residency, 

No home 

range 

Yes Yes Mixed Pillans et al. 2014 

L. harak  

 (n = 12) 

0.02.6 ± 0.02.9 0.51 Yes, more 

active in day, 

different day 

and night 

locations 

Yes, neap 

–low tide 

shift 

Yes increased 

with size 

Yes, some 

moved 

diurnally some 

didn’t 

Yes, full–last 

quarter, daily 

Shallow 

back-reef 

Taylor and Mills 2013 

L. obsoletus 

 (n = 6) 

0.008 ± 0.01 0.97 Yes, more 

active in day, 

None 

detected 

None detected Yes, diurnal 

pattern in 

some 

None 

detected 

Shallow 

back-reef 

Taylor and Mills 2013 

L. miniata 

 (n = 60) 

1.93 ± 0.27 <50%; 

n = 26; 

>5 days 

Some, 

individual 

variability with 

depth 

Monthly 

pattern, 

some fish 

No Yes, vertical 

movements in 

some 

Not 

examined 

Reef slope Currey et al. 2014 

L. harak  

 (n = 6) 

- 1 – – – – – Mixed habitat Honda et al. 2016 

L. atkinsoni 

 (n = 5) 

- 0.95 – – – – – Coral reef Honda et al. 2016 

L. obsoletus 

 (n = 2) 

- 0.71 – – – – – Coral reef Honda et al. 2016 
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Table S2. Selected detection details for L. nebulosus detected migrating from distant locations to spawning areas in the Mangrove Bay region 
Tag ID Start latitude Date Time Finish latitude Date Time Distance (km) Days Total hours Rate (km h–1) 
8139 –23.07 7-Oct-2011 08:46 –21.8957 22-Oct-2011 09:41 144 15 360.9167 0.398984 

8139 –21.8957 7-Nov-2011 12:30 –23.07 19-Nov-2011 17:54 144 12 293.5667 0.490519 

8139 –22.0863 2-Dec-2012 16:30 –22.99 5-Dec-2012 16:11 125 2 48.68333 2.567614 

8139 –22.0011 2-Dec-2012 12:17 –22.0863 2-Dec-2012 16:25 9.5 0 4.133333 2.298387 

8139 –22.0045 25-Dec-2013 09:34 –22.0879 25-Dec-2013 16:21 9.5 0 6.783333 1.400491 

8162 –22.9996 31-Oct-2009 17:50 –21.9979 2-Dec-2009 19:19 121 2 49.65 2.437059 

8162 –21.9839 14-Dec-2009 10:14 –22.9996 17-Dec-2009 12:13 125 3 73.98333 1.68957 

8162 –22.6027 1-Dec-2010 15.44 –23.07 3-Dec-2010 23:38 57 2 55.9 1.019678 

8168 –22.6027 9-Oct-2012 02:37 –22.0045 10-Oct-2011 09:14 71 1 30.56667 2.322792 

8168 –22.9914 11-Nov-2012 15:46 –22.0863 11-Nov-2012 19:45 11 0 3.983333 2.761506 

8168 –22.0128 2-Dec-2012 14:01 –22.6027 3-Dec-2012 20:30 71 1 30.48333 2.329142 
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Table S3. Biometric information and behavioural descriptions of individual L. nebulosus detected undertaking suspected spawning related activity 

at Ningaloo 
Tag 

ID 
Date tagged Location 

tagged 
Fork length 

(FL cm) 
Behavioural details 

8047 3-Dec-07 Lagoon 41 Resident lagoon. Exclusively in lagoon for more than two years, detected offshore in November 2008 
8078 1-Dec-07 Lagoon 56 Non-resident, reappeared 11-Nov-2008 at NL2 only 
8095 6-Dec-07 Reef slope 59 Non-resident, running ripe male. Detected again one year after tagging October–December 2008 
8108 4-Nov-09 Reef slope 54.5 Resident slope. Detected at NL2 at quarter moons, present within minutes of Fish 8139 on 7-Nov-2011 and on the 

same day as Fish 8165. 
8111 23-May-09 Lagoon 55 Resident lagoon exclusively. Detected at NL5 on 27-Oct-2009. Absent until 2011 when it returned to lagoon until 

late 2012. 
8126 23-May-09 Lagoon 53 Resident lagoon. Detected at NL2 1-Dec-2010. Returned to lagoon April 2011 
8139 9-Nov-09 Reef slope 53.5 Non-resident. Female. Reappeared 2011, 2012, 2013, including several years at NL2. Detected returning to Coral 

Bay before or after appearances at Mangrove/NL2. Present at NL2 at same time as 8108 and 8165 in 2011. 
8162 6-Dec-07 Reef slope 67 Non-resident. Reappeared on reef slope 2 and 3 years later, appears at Coral Bay and Norwegian Bay in December 

2009 and 2010. 
8163 6-Dec-07 Reef slope 57 Non-Resident. Reappears on reef slope in 2009 
8164 6-Dec-07 Reef slope 51 Non-resident. Male, running ripe when tagged. Reappeared in 2008 detected only at NL2, 26–28-Oct-2008 
8165 6-Dec-07 Reef slope 54 Non-resident. Reappeared on reef slope in 2008, 2009, 2010 and 2011. Present at NL2 on 7-Nov-2011 within hours 

of 8139 and 8108. 
8166 6-Dec-07 Reef slope 56 Non-resident. Reappeared October–December 2008 on reef slope. 
8168 6-Dec-07 Reef slope 57 Non-resident. Reappears on reef slope in 2008, 2009, 2011, 2012. Also detected on Central Line as well as at North 

Line in 2012 (within hours of 8139). 
8171 6-Dec-07 Reef slope 56 Resident in lagoon. Seasonally moves to reef slope in 2008, 2009. Detected at NL2 (=5?) on 16-Oct-2008. 
8153 30-Nov-07 Lagoon 53 Resident in Lagoon. Consistently detected in lagoon except for several weeks in October–November of 2008 and 

2009. Detected outside South Passage on return to Mangrove Bay in November 2008. 



Marine and Freshwater Research © CSIRO 2017          

http://dx.doi.org/10.1071/MF16194_AC   

  

Page 5 of 5 

References 

Chateau, O., and Wantiez, L. (2008). Human impacts on residency behaviour of spangled emperor, Lethrinus 

nebulosus, in a marine protected area, as determined by acoustic telemetry. Journal of the Marine Biological 

Association of the United Kingdom 88, 825–829. doi:10.1017/S0025315408001434 

Currey, L. M., Heupel, M. R., Simpfendorfer, C. A., and Williams, A. J. (2014). Sedentary or mobile? Variability 

in space and depth use of an exploited coral reef fish. Marine Biology 161, 2155–2166. doi:10.1007/s00227-

014-2497-4 

Honda, K., Uy, W. H., Baslot, D. I., Duvin, A., Pantallano, S., Nakamura, Y., and Nakaoka, M. (2016). Diel 

habitat-use patterns of commercially important fishes in a marine protected area in the Philippines. Aquatic 

Biology 24, 163–174. doi:10.3354/ab00646 

Pillans, R. D., Bearham, D., Boomer, A., Downie, R. A., Patterson, T. A., Thomson, D. P., and Babcock, R. C. 

(2014). Multi-year observations reveal variability in residence of a tropical demersal fish, Lethrinus nebulosus: 

implications for spatial management. PLoS One 9(9), e105507. doi:10.1371/journal.pone.0105507 

Taylor, B. M., and Mills, J. S. (2013). Movement and spawning migration patterns suggest small marine reserves 

can offer adequate protection for exploited emperorfishes. Coral Reefs 32, 1077–1087. doi:10.1007/s00338-

013-1065-6 

http://dx.doi.org/10.1017/S0025315408001434
http://dx.doi.org/10.1007/s00227-014-2497-4
http://dx.doi.org/10.1007/s00227-014-2497-4
http://dx.doi.org/10.3354/ab00646
http://dx.doi.org/10.1371/journal.pone.0105507
http://dx.doi.org/10.1007/s00338-013-1065-6
http://dx.doi.org/10.1007/s00338-013-1065-6

