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hypoxia and benthic P-fertilization of 
Ganga. Because the river is exposed to a 
large number of point sources along its 
2525 km course, the present study em-
phasizes the need to unravel the mosaic 
of fragmented habitats marked by hypox-
ia and sediment-P release. Also, the 
study identifies DODsw–AP linkages as a 
marker to trace benthic habitat fragmen-
tation in large rivers. 
 This study provides a systematic data-
base on point source-driven bottom  
hypoxia and ecosystem feedbacks in the 
Ganga. Since hypoxia shifts community 
composition, ecosystem feedbacks and 
ecological thresholds19, DOD zones iden-
tified here indicate benthic habitat frag-
mentation with anomalous ecological 
conditions downstream point sources. If 
enough DO is not available, it may lead 
to fish kill as evidenced with the report 
of large number of dead fishes in the riv-
er at Kannoj20. In a recent field trial, we 
found that the plume of pollutants from 
the point sources exerts a strong influence 
up to 50 m reach21. This merits attention 
because the Ganga with large number of 
point sources of input encompasses habi-
tats for several fish populations of eco-
nomic importance22. Further, because local 
niche-based disturbances eliminate benthic 
diatoms23,24 that reoxygenate the river 
bottom, benthic habitat fragmentation-
coupled diatom species loss will continue 
to deteriorate the condition further. The 
present study strongly suggests the need 
to consider point-source downstream riv-
er responses for action plans to safeguard 
riverine life and habitats. 
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Yellow pan traps as an additional gadget for collecting sandhopper 
amphipods 
 
Yellow pan traps (YPTs) or Moericke 
traps are known for their efficiency to 
catch a wide variety of insects, including 
herbivores and predators1,2. These colour 
traps work on the principle that yellow 
colour attracts insects3. An isolated  
sampling event is described in this study, 
where sandhopper amphipods were col-
lected in large numbers, in YPTs, origin-
nally set for collecting insects. Amphipods 
under order Amphipoda of subphylum 

Crustacea are classified into four 
groups – palustral talitrids, beachfleas, 
sandhoppers and landhoppers4. Generally 
sleds, dredge, grabs, cores, sediment 
sieving, baited traps, light traps, pitfall 
traps and even handpicking methods are 
used for collection of amphipods from 
different habitats like deep seafloor, sea-
weed assemblage, mudflat sediment, beach 
soil, coral rubble and rotten leaf litter5. 
Collection employing YPTs has advantag-

es over other methods because it is simple, 
more time-efficient and not dependent on 
trained or skilled collectors6,7. 
 The sampling was conducted on 29 
November 2017, from 11 am to 3 pm, at 
Cheriam Island, Union Territory of Lak-
shadweep, situated in the Laccadive Sea, 
off the southwestern coast of India 
(10°06′99″N and 73°66′05″E) as part of 
inventorying the terrestrial fauna of  
Lakshadweep islands, by a team from 
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Zoological Survey of India, Kolkata.  
Accordingly, 25 YPTs (a few were rec-
tangular plastic bowls of 15 cm × 
10 cm × 5 cm, and the rest were circular 
plates of 20 cm diameter and 3 cm depth) 
were placed in two rows (Figure 1),  
approximately 1 m apart, on the banks of 
a sea-fed, small inland water body near 
the beach at Cheriam. The front row was 
in proximity to the waters, while the  
other was more towards the shrubby  
vegetation on the bank. The traps were 
half filled with water, and a few drops of 
an odourless detergent were added in  
order to break the surface tension of  
water and drown the landing insects. The 
traps started collecting a good number of  
amphipods (Figure 2). Thus, 25 YPTs 
captured nearly 1000 amphipods in 4 h, 
indicating their high population density 
at the site. The amphipods jumped into 
the YPTs from their sand burrows and 
were actively swimming inside. They 
were then filtered and preserved in abso-
lute alcohol. Other than amphipods, only 
a few ants were collected in the YPTs. 

 The collected amphipods, which were 
semiterrestrial and supratidal, were iden-
tified as an undescribed species of sand-
hoppers, under genus Talorchestia Dana, 
1852 of the family Talitridae. These 
sandhoppers lived in shallow burrows on 
the sandy beaches and were nocturnal in  
habits4. Among the total 132 species of 
amphipods from marine intertidal zone 
of India, only 3 fall under genus Talor-
chestia8. A similar sampling event was 
reported from a subtropical rainforest on 
Mount Yonaha, Okinawa, Japan, in 
which several landhopper amphipods 
were collected in YPTs, the most domi-
nant species being Talitroides topitotum 
of the same family Talitridae9. Accord-
ing to the present study, YPTs attracted 
not only the landhoppers, but sandhopper 
amphipods too. More experimental evi-
dences are needed to explain how the 
YPTs are able to attract the amphipods. 
Whether they are attracted to the yellow 
colour as in the case of general insects9–11, 
or is it due to any other factors, is worth 
studying.  

 In any faunal diversity studies, whether 
meant for community structure assess-
ment, species inventory, to ascertain diver-
sity patterns or environmental monitoring, 
the sampling protocol has to be ideal, so as 
to provide reliable representativeness of 
the target taxa or assemblage. It is also 
important to use standardized sampling 
protocols when developing large-scale 
monitoring programmes12,13. YPTs are a 
standard and widely used collecting de-
vice for terrestrial insects. The present 
study in unison with the earlier published 
work on landhopper amphipods, con-
firms the effectiveness of YPTs in sam-
pling terrestrial amphipods. 
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Figure 1. Sampling of terrestrial invertebrate fauna using yellow pan traps method. 
 
 

 
 

Figure 2. Collection of amphipods (Talorchestia sp.) in yellow pan traps. 
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