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Abstract: Choanoflagellates are unicellular organisms whose intriguing morphology includes

a set of collars/microvilli emanating from the cell body, surrounding the beating flagellum.

As the closest living relative to animals, they are important for both ecological and evolution-

ary studies. Choanoflagellates have three unicellular types: slow swimmers, fast swimmers,

and thecate (attached to a surface by a stalk). Each has different morphology and feeding

rate.

We use the method of regularized Stokeslets to simulate cell-fluid interactions of each

type and show the hydrodynamic effects on the amount and directions of fluid flow toward

the collar. After validating the swimming speeds of our models with experimental data, we

calculate the rate of flow across a capture zone around the collar (flux). This sheds light on

how each morphological aspect of the cell aids in bacteria capture during feeding. Among

the three types, the thecate cells have the largest average flux values, implying that they

take advantage of the nearby surface by creating eddies that draw bacteria into their collar

for ingestion.

1 Department of Engineering Science (undergraduate student), Trinity University
One Trinity Place, San Antonio, TX 78212, USA
coakes@trinity.edu

2 Department of Mathematics, Trinity University
One Trinity Place, San Antonio, TX 78212, USA
hnguyen5@trinity.edu

3 Department of Mathematics, UC Berkeley
2000 Carleton Street, Berkeley, CA 94720, USA
cnidaria@berkeley.edu

4 Department of Mathematics, Tulane University
6823 St. Charles Avenue, New Orleans, Louisiana 70118, USA
fauci@tulane.edu


