
Lapping 

•  Animals (usually predatory) with incomplete cheeks  lap 
(they cannot create suction) 

•  MIT and Harvard studies found that animals such as cats 
and dogs use a touch lapping method to ingest water* 

•  Animals use the dorsal side of their curled tongue to uptake 
a liquid column from a pool then quickly close their mouth 
around the column before gravity makes the column 
unstable.  

Summary 
Fluid physics requires training in calculus and 
differential equations; it is helpful to have 
computational experience. In a fluid physics 
phenomenological approach, the student asks a 
"driving question" and designs hands-on 
observational experiments. Then the student 
designs quantitative experiments to investigate the 
validity of equations, concepts or to investigate 
new phenomena. Some systems can be studied 
using a Navier-Stokes model, other phenomena can 
be studied through energy and surface tension. This 
type of research uses inexpensive materials and is 
accessible at many levels.  
*Reis et al., Science Magazine, 26 November 2010, 
A.W. Crompton, Biology Letters. 23 December 2011, 
All photography shown here was taken by the authors  

Fluid physics phenomenology 

• Fluids have broad applicability in science.  

• Curiosity-driven research training, appropriate for senior 

thesis projects or summer research.  

• Student asks a "driving question" and designs experiments, 

for observation and quantitative study. 

• Fluid projects are generally inexpensive, using common 

laboratory materials  

• Fluid phenomenology projects take two forms: 

1. Fluid dynamics, best analyzed through computational 

analysis and high-speed video. 

2. Pore-scale fluid phenomena (surface effects, films, 

droplet flow modes, etc.) analyzed with simple lab 

techniques and video or camera. 

• This example is an experimental simulation of cat lapping 

(pore-scale) completed by student researcher (M. 

Hubbard), using a high-speed camera. 

Cat lapping: a fluid physics project for 
undergraduate students  

Dr. K. Hay, M. Hubbard 
Physics department, Pacific Lutheran University, Tacoma, Washington.  

Experimental Modeling  

Results 

Does tongue 
roughness or size 
affect lapping? 

•  Roughness did not 
significantly affect lapping 
dynamics (graph not 
shown) 

•  Tongue model height and 
column height at column 
pinch off can be divided 
into two distinct regions: 
One increasing and one 
decreasing 

•  There is a critical tongue 
radius in the range of 25 
mm to 35 mm 
1.  Touch lapping method 

is best if tongue radius 
is less than this size. 

2.  Alternative ingestion 
method is needed if 
tongue radius is larger 
than this critical size. 

Possible explanation: 
Uptake column 
instability 

Gravity 

Inertia  

Liquid column uptake is 
governed by a balance:  

Frictionless pulley 

Tongue model Water basin 

Spring 

•  Designed a spring-pulley system 
to mimic the tongue touching and 
leaving the water during lapping  

•  Recorded roughness (varying 
water resistant sand paper) and 
size variation trials using a Fastec 
Inline  high-speed camera, 250 
frames per second. 

•  Recorded high-speed video of 
Sumatran tigers lapping, with 
permission from the Point 
Defiance Zoo and Aquarium, 
Tacoma, WA 
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•  Tongue size simulated 


