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(The bill of the sandpiper draws food into its mouth using water’s surface
tension.)
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The western sandpiper (Calidris mauri) is a shorebird that spends its winters on the coasts
of the US. Probing in mud and sand with its long bill, the sandpiper picks up small prey like
marine worms, crustaceans, and insects. It can also feed on tiny plankton floating in the water,
but these prey are too small to probe or peck at individually. To eat plankton, the western
sandpiper uses a strategy called “surface tension transport.”

Water has a surface tension that results from attractive forces between water molecules. At
an air-water interface, this surface tension tends to keep the interface as small as possible.
Spreading water out and creating more interface takes energy. Water molecules are also attracted
to keratin, the protein material that makes up the sandpiper’s bill. As it wades along the shore, the
sandpiper dips the tip of its bill into the water and grasps at plankton like a pair of tweezers. It
then lifts its bill out of the water and opens the bill slightly. The plankton-rich drop of water at
the bill tip sticks to the upper and lower bill and stretches apart, creating an air-water interface.
As the sandpiper continues to open its bill, the water drop continues to stretch. Water’s surface
tension then reduces the stretched interface area by moving the drop up towards the sandpiper’s
mouth. This delivers tiny plankton in the water drop to the throat where they can be swallowed.

< kil * (REFERENCES)

TAREOT < s G2 £ (planktivore) HRim S 5N 0 p s L3]S RIE T HRP K
ool g BOES BTE eh s B PR FRR R 0 BEAR K PRR {ﬁ'ﬁ‘iﬁﬁﬁﬁ P ErA L - F kR
o oo el fig.5.8a R{G-KRIFLE T4 - BoRFHCRR P P I BBB - e %4 RT
BB m f o (Vogel 2003: 107)

EXEIE F3 SRR N F SN SIRRIER tl E e S E AP
< B ﬂ"%" a«*ﬁa% SRR R SRR S IR Bk o e L

P fEa-k? e, bR LG k4 RiFE K o (Rubega 1997: 488)

TR06 R4 R (STT) £ AR KRG L AP L UT Y AN 2 F Lk
SR o Ba S AR Y STT v o Lebfedl ¢ SERlLh B BR -9 36 % » & 2 § | 2K

P RREEIBENIG B2 &S o (Estrellaetal 2007: 1244)

“Instead of filtering, as do most planktivores, these small birds ‘tweezer’ prey. But that puts
the prey at the tip of the bill, not the pharynx. Gaping the bill slightly, though, creates an
[air-water] interface, as in fig. 5.8a. The water then does its part — surface tension reduces the
area of interface by making the droplet of water move up and back from the bill’s tip.” (Mogel
2003: 107)

“Surface tension prey transport is a feeding mechanism employing the surface tension of
water surrounding prey to transport prey from bill tip to mouth...Laboratory investigations of the
feeding mechanics of Wilson’s Phalarope Phalaropus tricolor, Western Sandpiper Calidris mauri




and Least Sandpiper Calidris minutilla demonstrated that all three use surface tension transport
of prey when feeding in water.” (Rubega 1997: 488)

“...STT [surface-tension transport] is a common feeding mechanism in small or
medium-sized shorebird species that feed on small prey items in shallow water. Birds using STT
transported <3.6x faster than the theoretical value predicted by a previous model and can achieve
high intake rates when foraging on high densities of available small prey items.” (Estrella et al.
2007: 1244)
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https://en.wikipedia.org/wiki/Calidris mauri
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