
to body weight and, probably, age. The average frequency-difference 1/men is 3.5% from 125 I-Iz to 42 kHz. 
Compared to other mammals, the auditory capacities of guinea pig are within one standard deviation of 
the mammalian mean on each of six dimensions: high-frequency and low-frequency cutoff, lowest intensity, 
best frequency, area of the audible field, and frequency discrimination. 

INTRODUCTION 

Although much of the knowledge concerning the 
anatomy and physiology of the ear is based on experi- 
mental studies of the guinea pig, little is known about 
the guinea pig's hearing ability as revealed by be- 
havioral methods. In the past this lack of behavioral 
data has been excused through deference to a supposedly 
natural and pervasive recalcitrance that makes guinea 
pigs intractable for the usual techniques of behavioral 
testing. t.2 Consequently, behavioral audiometry of 
techniques of comparable gen- 

erality. 8 Since the conditioned-suppression technique 
has already been used to measure many different kinds 
of thresholds in audition (as well as in vision, olfaction, 
and somesthesis) and in many different kinds of animals, 
including some previously considered to be as intract- 
able as guinea pigs, it seemed worthwhile to reopen 
the question of the hearing ability of the guinea pig. 

I. METHOD 

Briefly, the guinea pigs were trained to lick a spout for 
a water reward. After a reasonably steady lick rate was 
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attained, a tone was presented for 10 sec and, at its 
offset, a shock was delivered to the guinea pig's feet 
(Fig. 1). This conditioning procedure soon resulted in a 
cessation of licking at the onset of a tone. In test trials, 
this cessation, or suppression, 







BEHAVIORAL MEASUREMENTS IN GUINEA PIG 

Fro. 3. Individual audiograms of four 
guinea pigs. Intensity scaled in decibels re 
0.0002 dyn/cm •. Note agreement in best 
frequency (8 kHz) and high-frequency 
cutoff. Individual differences are probably 
the result of age differences. 
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tected the signal. For the construction of standard 
audiograms (e.g., Fig. 3) and frequency-difference limits 
(Fig. 7), an average performance value of +0.50 has 
been arbitrarily chosen as threshold, but the result of a 
less conservative definition of threshold (+0.20) is 
shown in Fig. 5. 

H. RESULTS AND DISCUSSION 

The audiograms of the four guinea pigs are shown in 
Fig. 3. The frequency range of audibility extends more 
than 9.5 oct at 50 dB SPL, with an obvious best fre- 
quency near 8 kHz. 

A. Individual Variation 

Although the amount of variation between the four 
curves is not unusual for behavioral audiograms ob- 
tained with other techniques, it is large relative to the 
variation found in other species using the conditioned- 
suppression technique (cf. Refs. 10-13). In an attempt 
to determine whether this variance was due mostly to 
measurement error or, alternatively, due mostly to true 
individual differences among the animals, the threshold 
procedures were repeated on guinea pigs C and D. 

Figure 4 shows two typical test-retest comparisons. 
The extremely close agreement between the two psycho- 
physical functions :for each animal, together with the 
marked difference in thresholds between the two 

animals, leads to the conclusion that it is the animals 
themselves, and not iraprecision, that is the main source 
of variation in the audiograms. Therefore, the question 
turns to the possible sources of variation among indi- 
vidual guinea pigs. 

Routine ear examinations failed to provide evidence 
of injury, disease, in.festation, or deformity in any of the 
animals. Thus, these possibilities are unlikely, although 
they cannot be completely ruled out. It is more likely 
that the differences in sensitivity are due to differences 
in age. Since the true ages of the gunlea pigs are not 
known, this conclusion relies on the indirect evidence 
summarized in Table I. The table shows that the order- 

ing of the four guinea pigs by body weight parallels 
perfectly their ordering by either low-frequency cutoff, 
lowest threshold, or area of the audible field. Since the 
probability of any one of these orderings is 1/4!, the 
existence of a relation between body weight and sensi- 
tivity for guinea pigs is likely. 

Referring to the individual audiograms in Fig. 3, any 

Fro. 4. Typical test-retest comparisons 
4 months apart for subjects "C" and 
"D" at 4 kHz. Note close agreement 
between tests for each animal but marked 
difference between animals. Arrows in- 
dicate threshold for 0.50 performance 
level. 1: Test, 2: Retest. 
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