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Abstract 

Little research has been conducted on the somatosensory system of odontocete cetaceans 

and it remains uncertain how important the sense of touch is to their perception of the 

environment. In this study, tactile sensitivity to  high-frequency displacement of the skin 

was quantified in two adult bottlenose dolphins (Tursiops truncatus) using a haptic 

device (tactor). The magnitude of skin displacement was controlled by varying the 

voltage to the tactor, which presented a sinusoidal stimulus at a rate of 250 Hz for a 

period of one second. Tactile sensitivity thresholds were determined using an adaptive 

staircase procedure in which dolphins reported tactile perception of the stimulus by 

producing a whistle.  Displacement thresholds ranged from 3.0 to 39.9 µm with the 

greatest sensitivity found along the rostrum and around the melon and blowhole of the 

dolphin. Sensitivity decreased caudally along the body of the dolphin with the tip of the 

tail fluke being the least sensitive location tested (i.e. no threshold could be obtained at 

the fluke).  The results support hypotheses that the hairless follicles located on the 

dolphin’s rostrum are important to a dolphin’s ability to perceive the environment. The 

reduction in tactile sensitivity of the appendages is consistent with the role of these body 

parts in stabilization and locomotion, but which have become less important for use in 

exploration or sensing of the environment. 

 

Keywords: skin, tactile sensitivity, displacement, Pacinian Corpuscle, bottlenose 

dolphin, staircase procedure, vibration 
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Introduction 

 Particular behaviors exhibited by the bottlenose dolphin (Tursiops truncatus) 

suggest that tactile sensations through touch are important to this species.  Active or 

voluntary touch like rubbing has been observed in both wild dolphins and those under 

managed care: in the wild, dolphins rub their bodies on different substrates (Smith et al. 

1992); under managed care, dolphins use “rub ropes” or other objects for tactile 

stimulation.  Rubbing could have a role in pleasure, hygiene (Dudzinski et al., 2012) or 

play behaviors (Kuczai et al., 2006).  Active touching might also be necessary for short-

range communication between conspecifics.  Touch involving the entire body can be 

used to convey play, maternal, sexual and social contexts (Dudzinski et al, 2009). Contact 

between animals has also been observed during aggressive interactions (e.g. biting) and it 

has been hypothesized that flipper rubbing may be effective in restoring relationships 

between former opponents, reducing conflicts, or as a form of grooming (Tamaki et al., 

2006).  

Passive tactile cues might also be important to dolphins. The dolphin’s physical 

perception of water movement occurs via mechanoreceptors that are distributed along 

their bodies (Dehnhardt et al., 1998). Large numbers of mechanoreceptors located around 

the blowhole are thought to serve in the perception of pressure changes that occur when 

the animal breaks through the water’s surface, thus ensuring that the blowhole is opened 

for respiration only after surfacing (Bryden and Molyneux, 1986).  The empty follicle 

crypts on the rostrum are suspected to be important to the dolphin’s perception of its 

environment; for example, the hairless follicles of the Guiana dolphin (Sotalia 

guianensis), serve as electroreceptors (Czech-Damal et al., 2011). The electroreceptors 
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likely evolved from a mechanosensory organ shared by almost all mammal species and 

possibly aid the Guiana dolphin in foraging in a low-visibility environment.  The follicles 

are well-innervated by branches of the trigeminal nerve (about 300 axons per empty 

follicle; Czech-Damal et al., 2011), which is also responsible for the perception of tactile 

stimuli and suggests the follicles might additionally be sensitive to touch.  

Other specializations of dolphin skin might also have functional linkages to tactile 

sensation. For example, dolphin dermal ridges are longitudinal and parallel shallow 

ridges surrounded by somewhat evenly spaced, uniform, and well innervated dermal 

papillae that penetrate the epidermis (Palmer and Weddell, 1964). Dermal ridges have 

been identified on the long axis of the dolphin body but are not found on the mouth, head, 

pectoral fins, dorsal fin or tail (Stromberg, 1989). It has been hypothesized that dolphins 

actively control deformations of dermal ridges to achieve drag reduction (Kramer 1960) 

and improve hydrodynamic performance (Ridgway and Carder, 1993) by increasing 

laminar flow as they swim through the water.  It has also been hypothesized that the 

dermal ridges can contract and expand as an animal is swimming, further mitigating drag 

and increasing swim velocity (Haider and Linsdsley, 1964; Palmer and Weddell, 1964; 

Khomenki and Khadzhinskiy, 1974). Whether and how dermal ridges might be 

modulated by the tactile sensation of water flow along the dolphin’s body is unknown. 

Tactile sensitivity in the bottlenose dolphin was first studied by Lende and Welker 

(1972). Using light touching, tapping and stroking of the skin as stimuli, they recorded 

electrical potentials from an area of the contralateral cerebral cortex. They produced a 

map of tactile sensitivity based on these recordings and found the greatest tactile 

sensitivity to be “below both eyes and ventrally around the neck”.  Kolchin and 
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Bel’kovich (1973) subsequently created a partial map of body skin sensitivity in the 

common dolphin (Delphinus delphis) using a galvanic skin response (GSR), also known 

as the electrodermal response. By stimulating the skin at frequencies that were physically 

arousing, they found the most sensitive areas to be around the blowhole and eyes, 

followed by the snout, lower jaw and melon, and the least sensitive areas along the back 

of the animal. 

Ridgway and Carder (1990) recorded somatosensory evoked potentials in 

response to vibrating stimuli to study tactile sensitivity in the bottlenose dolphin.  A 

needle electrode was inserted subcutaneously just above the vertex of the skull to record 

activity while the animal received mechanical stimulation from either a moving coil 

shaker, presenting stimuli with a variety of frequencies and amplitudes, or a piezoceramic 

bimorph, used to present low-amplitude tactile stimulation.  They characterized the major 

deflections of the evoked potential waveform as occurring after the first 50 ms of 

stimulus presentation, indicating that the response was cortical in nature. Though not able 

to determine the exact magnitude of the response, Ridgway and Carder suggested that 

densely packed nerve endings in the dermis around the eyes, blowhole, corners of the 

mouth, snout and melon reached a sensitivity consistent with that of human fingertips or 

lips. 

The study presented here further examines the responsiveness of 

mechanoreceptors to high frequency tactile stimulation and characterizes tactile 

sensitivity across the body surface of the bottlenose dolphin. The study uses non-invasive 

psychophysical procedures to quantify tactile sensitivity with respect to mechanical 

displacement of the skin. Results are put in context of prior investigations with respect to 
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regions of the body that are most sensitive to tactile stimulation, as well as other 

adaptations (e.g. dermal ridges) related to the dolphin’s aquatic existence. 

 

Methods 

Subjects 

The subjects of this study included one adult (54 years) female bottlenose dolphin 

(BLU: 253 cm length, 211 kg mass) and one adult (35 years) male bottlenose dolphin 

(OLY: 274 cm length, 222 kg mass) cared for by the U.S. Navy Marine Mammal 

Program (MMP). All animals were kept in San Diego, California within 9 m x 9 m 

floating, netted enclosures. Data collection occurred from October 2018 through February 

2019. Measurements were collected from each animal out of water, after the animal had 

voluntarily beached itself.  The procedure was non-invasive, and all dolphins were 

accustomed to the out-of-water sessions required for recording.  The study followed a 

protocol approved by the Institutional Animal Care and Use Committee at the 

Biosciences Division, Space and Naval Warfare Systems Center (SSC) Pacific and the 

Navy Bureau of Medicine and Surgery and followed all applicable U.S. Department of 

Defense guidelines. 

 

Stimuli 

Dolphins were trained to respond to sinusoidal mechanical displacements of the 

skin presented at a rate of 250 Hz, which is consistent with optimal responsiveness of the 

human Pacinian corpuscle  (Galizia and Lledo, 2016). Stimuli were presented using a 

haptic device, hereafter referred to as a ‘tactor’ (C2-HDLF, Engineering Acoustics, Inc., 
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Casselberry, Fl).  The tactor (Figure 1A) was attached to a small leaf spring (Ancar 

International, Lemon Grove, CA) which was mounted to a hollow metal cylinder (Figure 

1B).  The spring was used to ensure that the downward force of the tactor on the skin was 

kept at a constant force of 0.75N when the spring was deflected 90°.  Stimuli were 

generated using custom software run from a rugged notebook computer with a PCI 

expansion chassis (X500, Getac USA, Irvine, CA) containing a multifunction data 

acquisition board (PCIe-6251, National Instruments, Austin, TX).  Mechanical 

displacements generated through the stimulus control system ranged from ~2-61.9 µm, 

with 61.9 µm being the maximum displacement that could be produced.  The tactor was 

calibrated across the displacement range used in the study (Figure 2) by placing it on a 

tissue phantom (Advanced Medical Technologies, LLC; Kirkland, WA) with the custom 

holding device (i.e. at the same force used in data collection) and measuring the 

displacement with a fiberoptic measurement displacement system (RC60, Philtec, In., 

Annapolis, MD). 

(A)                                         (B)  
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Figure 1: (A) Tactor used for producing mechanical displacement of the dolphin skin. 

(B) Holding device used to control placement of the tactor (1) and the downward force 

applied to it during tactile stimulation. The leaf spring (2) insured a constant downward 

force of 0.75 N when the leaf spring was deflected 90° and was attached to the cylindrical 

housing unit (3) via a plastic wedge (4). 
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Figure 2: Graph of tactor calibrations as a function of displacement (µm) by voltage 

output of the device. Logarithmic spacing was used for the calibration due to control of 

the voltage input in decibel (dB) steps relative to 1 V (see Threshold measurements). 

 

Threshold measurements 

Thresholds of tactile sensitivity were measured at multiple locations along the 

body of the subjects. These included the top of the rostrum, 3 follicles along the rostrum, 

2 locations on the melon, 3 locations around the blowhole, the area between the eye and 

corner of the mouth, 4 locations along the side of the animal’s body, the pectoral fin, the 

middle of the back, the tip and base of the dorsal fin, just behind the dorsal fin, middle of 
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the peduncle, and two locations on the tail fluke (Figure 4).  All 22 locations were either 

on the right side of the animal’s body or along the midline. Since placement of the tactor 

was required to be in the same location from trial to trial, a surgical marker was used to 

outline the tactor placement at the beginning of each session.  

Figure 4: Locations of the 22 sites where sensitivity thresholds to mechanical 

displacement of the skin were collected. 

 

Dolphins were trained to whistle when they detected the stimulus and to remain 

quiet when no stimulus was present (“catch” trials). Seventy-percent of the trials 

contained the vibratory stimulus and thirty-percent of the trials were catch trials. The 

order of signal-present/signal-absent trials was randomized through a custom computer 

program.  Responses after the stimulus onset and before the end of the trial were 
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classified as “hits” (stimulus present) or “false alarms” (stimulus absent). If a dolphin did 

not respond, it was classified as a “miss” (stimulus present) or “correct rejection” 

(stimulus absent). The response window for each trial was the duration of the stimulus (1 

sec) but a randomized delay (1-5 seconds) between the placement of the tactor and 

stimulus onset was implemented to prevent the dolphin from responding when the tactor 

was placed upon the skin.   

Assuming that the relationship between stimulus magnitude and perception was 

logarithmic, i.e. according to the Weber-Fechner law, the displacement of the voltage 

driving the tactor was controlled in decibel (dB) step sizes relative to 1 V (dBV). Voltage 

applied to the tactor began approximately 10 dB above the estimated threshold of each 

location and was decreased in  4-dB steps until the animal missed a stimulus presentation.  

The voltage was then adjusted on subsequent stimulus-present trials following a modified 

up/down staircase method with a 2-dB step size (Cornsweet, 1962).  Two distinct, audible 

sounds were used to indicate to the dolphin whether a response was correct (hit, correct 

rejection) or incorrect (miss, false alarm).  After each correct response, the subject would 

be rewarded with a fish.  If an animal exhibited no motivation, demonstrated by a false 

alarm rate greater than 30% at a particular testing site or not responding to salient stimuli 

well above their previous threshold, the session was abandoned and attempted again at a 

later time. Multiple sessions were conducted at each test location on the dolphin’s body 

until a total of three thresholds were collected that were within 3 dB of one another. 
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Analysis  

Statistical analysis was performed using JMP v.14 (SAS Institute Inc., Cary, NC). 

Comparisons between displacement thresholds at different locations on the body were 

made using a linear mixed model in which location and sample, i.e. first through third 

threshold, were treated as main effects. Subject and an interaction term between location 

and subject were also included and treated as random effects. A Student’s T-Test for 

post-hoc comparisons was used to determine differences between locations and subjects. 

All statistical tests were run with α=0.05. 

 

Results 

 Displacement thresholds ranged from 3.0 to 39.9 µm (Table 1). In some locations, 

such as the tip of the fluke and dorsal fin (subject OLY), thresholds could not be 

determined as the dolphins did not report detection of the tactile stimulus at the highest 

level of displacement achievable. At these locations, the threshold was assumed to be the 

equivalent to the highest level of displacement (61.9 µm). Results of the linear mixed 

model revealed that the location of testing significantly affected the displacement 

threshold (F21, 21=6.4, p<0.0001) but there was no significant effect of sample order on 

sensitivity (F2, 86=1.1, p=0.34). There was a significant interaction between location and 

subject at the dorsal fin base where the subjects demonstrated different degrees of 

sensitivity.  Results of the Student’s T-Test post hoc comparisons are summarized by 

ordered effect in Table 2 (non-significant results are not presented). In general, sensitivity 

was greatest along the rostrum and the head of the dolphin, with the most sensitive region 

being on top of the rostrum tip and along its edges where the hair follicles are located.  
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The melon and areas around the blowhole were slightly less sensitive, and sensitivity 

generally decreased as locations moved caudally toward the fluke (Figure 5a-b). The 

most insensitive location on the body was the tip of the fluke.

Table 1:  Tactile sensitivity thresholds recorded at each of the 22 test locations.  

Threshold results are given for each animal  as mechanical displacements (µm).

Location OLY BLU

ROSTRUM TIP TOP 3.0 3.4

FOLLICLE 1 4.4 13.5

FOLLICLE 2 4.7 10.3

FOLLICLE 3 5.8 12.1

MELON LOW 8.9 11.7

MELON MIDDLE 7.8 10.3

ANTERIOR TO BLOW HOLE 8.5 7.3

LATERAL TO BLOW HOLE 13.8 13.4

POSTERIOR TO BLOW HOLE 13.9 12.1

EYE 24.4 9.2

SIDE 1 20.4 12.0

SIDE 2 13.8 13.7

SIDE 3 26.3 15.7

SIDE 4 32.2 14.7

PECTORAL FIN 22.9 19.3

MIDDLE BACK 10.2 5.1

DORSAL FIN TIP 61.9 34.0

ANTERIOR DORSAL INSERTION 61.9 22.6

POSTERIOR DORSAL INSERTION 39.3 39.9

PEDUNCLE MIDDLE 32.4 35.5

FLUKE INSIDE 22.1 36.8

FLUKE TIP 61.9 61.9

Mean Threshold of Displacement (µm)



11 

 

 

 

Table 2: Results of Student’s T post-hoc comparison. The table includes only 

comparisons between test locations that were statistically significant. 

Location 1 Location 2 Location 1 Location 2 Location 1 Location 2

ROSTRUM TIP TOP ROSTRUM TIP TOP ROSTRUM TIP TOP

FOLLICLE 2 FOLLICLE 2 FOLLICLE 2

MIDDLE BACK MIDDLE BACK MIDDLE BACK

ANTERIOR TO BLOWHOLE ANTERIOR TO BLOWHOLE ANTERIOR TO BLOWHOLE

FOLLICLE 1 FOLLICLE 1 FOLLICLE 1

FOLLICLE 3 FOLLICLE 3 FOLLICLE 3

MELON MIDDLE MELON MIDDLE MELON MIDDLE

MELON LOW MELON LOW MELON LOW

POSTERIOR TO BLOWHOLE POSTERIOR TO BLOWHOLE POSTERIOR TO BLOWHOLE

LATERAL TO BLOWHOLE LATERAL TO BLOWHOLE LATERAL TO BLOWHOLE

SIDE 2 SIDE 2 SIDE 2

SIDE 1 SIDE 1 SIDE 1

EYE EYE EYE

SIDE 3 SIDE 3 SIDE 3

PECTORAL FIN PECTORAL FIN PECTORAL FIN

ROSTRUM TIP TOP SIDE 4 SIDE 4

FOLLICLE 2 FLUKE INSIDE FLUKE INSIDE

MIDDLE BACK ROSTRUM TIP TOP PEDUNCLE MIDDLE

ANTERIOR TO BLOWHOLE FOLLICLE 2 POSTERIOR DORSAL INSERTION

FOLLICLE 1 MIDDLE BACK ANTERIOR DORSAL INSERTION

FOLLICLE 3 ANTERIOR TO BLOWHOLE ROSTRUM TIP TOP

MELON MIDDLE FOLLICLE 1 FOLLICLE 2

MELON LOW FOLLICLE 3 MIDDLE BACK

POSTERIOR TO BLOWHOLE MELON MIDDLE ANTERIOR TO BLOWHOLE

LATERAL TO BLOWHOLE MELON LOW FOLLICLE 1

SIDE 2 FOLLICLE 3

SIDE 1 MELON MIDDLE

EYE MELON LOW

SIDE 3 POSTERIOR TO BLOWHOLE

PECTORAL FIN LATERAL TO BLOWHOLE

SIDE 4 SIDE 2

SIDE 4 ROSTRUM TIP TOP

Table includes only comparisons that were statistically significant (p<0.05)

POSTERIOR 

DORSAL 

INSERTION
DORSAL FIN 

TIP

FLUKE TIP

ANTERIOR 

DORSAL 

INSERTION

FLUKE 

INSIDE

PEDUNCLE 

MIDDLE
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 Figure 5a: Colormap of absolute sensitivity as a measure of skin displacement (in µm) 

on the male dolphin subject (OLY). The scale starts at the darkest red color, indicating 

the most sensitive location of the top of the tip of the rostrum (threshold=3.0 µm) and 

ends with the darkest blue color, indicating the least sensitive locations at the base of the 

dorsal fin, tip of the dorsal fin and tip of the tail fluke (threshold=61.9 µm). 

>63 µm 33 µm 3 µm 

µm 
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Figure 5b: Colormap of absolute sensitivity as a measure of skin displacement (in µm) 

on the female dolphin subject (BLU). The scale starts at the darkest red color, indicating 

the most sensitive location of the top of the tip of the rostrum (threshold=3.4 µm) and 

ends with the darkest blue color, indicating the least sensitive location at the tip of the tail 

fluke (threshold=61.9 µm). 

 

Discussion  

Bottlenose dolphins were found to be most sensitive to tactile stimulation on their 

rostrums, followed by locations on the melon and around the blowhole. They exhibited 

the highest displacement thresholds at the pectoral and dorsal fin and were unable to 

detect the tactile stimulus at the maximum level of displacement on the tip of the fluke.  

Results of this study agree, in part, with previous findings of Ridgway and Carder (1990), 

Lende and Welker (1972), and Kolchin and Bel’Kovich (1973); subjects in all of the 

studies demonstrated elevated sensitivity in the region of the head, even though the 

>63 µm 33 µm 3 µm 

µm 



14 

 

 

experimental approaches differed, and a general decrease in sensitivity at locations 

located at increasing distances caudally from the head (and towards the fluke). 

Relative to other parts of the body, humans have areas of skin on their faces (e.g., 

lips) that are highly sensitive to tactile stimulation (Guyton and Hall, 2000). This trend is 

similar in bottlenose dolphins and is consistent with the idea that good tactile sensitivity 

on the head and face is crucial for an animal to protect its brain and sensory organs from 

injuries that can be debilitating or fatal.  Dolphin tactile sensitivity was the greatest at the 

hair follicles of the rostrum, which is consistent with significant trigeminal innervation 

observed in closely related species (Czech-Damal et al., 2011). The sensitivity of the 

rostrum may be a conserved trait from terrestrial ancestors, or it may be an adaptive 

method of sensing the environment through touch, which could be particularly important 

in prey capture and handling. Although no studies have focused on the sensitivity of the 

follicular region to small changes in water pressure or movement, having a rostrum 

sensitive to touch could possibly facilitate prey handling once the prey item is out of the 

echolocation beam. Furthermore, similar to the Guiana dolphin (Czech-Damal et al., 

2011), bottlenose dolphins have been observed to plunge their rostrums into the sediment 

to capture prey. In such instances, tactile perception of prey movement might also be of 

importance.  

The pectoral fins, dorsal fin and tail fluke did not have comparable sensitivity to 

the homologous hands and feet of humans, which have been observed to respond to 

stimuli with amplitudes of ~1 µm of displacement (Johansson et al., 1982). Dolphins are 

secondarily adapted to an aquatic existence having returned to the sea from their 

terrestrial ancestors. As part of the re-adaptation to an obligate existence in water, the 
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ancestral forelegs became the pectoral flippers, the hind legs atrophied and the muscular 

tail fluke developed, telescoping of the head occurred and the nasal openings migrated to 

top of the head, becoming the blowhole (Thewissen and Bajpai, 2001).  Humans have 

abundant mechanoreceptors located in the skin of their hands and fingertips and use these 

body parts to explore their environment through touch.  The pectoral fins in dolphins are 

used for stability and steering rather than manipulation, like in humans.  The insensitivity  

of the pectoral fins to touch might be due, at least in part, to the reduced need to explore 

the environment with these appendages. Similarly, the dorsal fin is used for stabilization 

and thermoregulation and the fluke is used for propulsion and thermoregulation 

(Scholander and Schevill, 1955), functions which are presumably unlikely to require 

acute tactile sensitivity. 

Across studies (Lende and Welker,1972; Ridgway and Carder, 1990; Kolchin and 

Bel’Kovich, 1973; this study), the head of the dolphin was found to contain the areas 

most sensitive to high frequency tactile stimulation; however, the same heightened 

sensitivity below the eye or around the neck previously identified in other investigations 

was not found in this study. Differences between the findings of previous studies and this 

study can likely be explained, at least in part, to the experimental methods employed. 

Earlier examinations of dolphin tactile sensitivity used physiological measures (i.e. 

evoked response, GSR) whereas the present study utilized a behavioral response model. 

The physiological approaches are limited in that they measure a specific physiological 

response (e.g. a tissue response or the response of an organ), but do not measure the 

integrated response of the whole animal. The behavioral approach is a measure of the 

whole-animal response, from the stimulation of the receptors to the cortical integration of 
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sensory information that ultimately leads to the dolphin reporting the sensation of touch. 

Furthermore, it is possible that some of the prior physiological studies utilized methods 

that created unwanted acoustic artifacts that were detectable by the dolphin (e.g. use of 

bimorphs by Ridgway and Carder, 1990). Although not reported here, early in the study, 

evoked potential recordings were made at the same time as animal responses to tactile 

stimulation. These recordings demonstrated that inappropriate stimulus waveforms (e.g. 

application of a square-wave voltage change to the tactor) produced harmonic distortion 

that was inaudible to the human experimenters but audible to the animal, thus providing 

both an auditory cue to the presence of the tactile stimulus as well as a 

neurophysiological response that could easily be misinterpreted as resulting from the 

tactile stimulus. It is for this reason that the particular sinusoidal waveform was chosen 

for tactile stimulation (i.e. it could be applied to the tactor without the production of 

acoustic artifacts). Given that the head of the dolphin is particularly sensitive to the 

reception of sound (Bullock et al., 1968; Brill et al., 2001; Møhl et al., 1999), future 

efforts to characterize the tactile sensitivity of the dolphin along the rostrum, jaw and 

melon should cautiously evaluate whether extraneous stimuli might affect the 

measurement outcome. 

As previously hypothesized (Kramer, 1960; Ridgway and Carder, 1993), surface 

regions of the dolphin’s body with dermal ridges might be sensitive to high frequency 

tactile stimulation if dermal ridges respond to changes in water flow. Ridgway and 

Carder (1990) proposed that the area of transition from laminar to turbulent flow on the 

dolphin’s body, just below the dorsal fin, might be an area of particularly high sensitivity 

even though their results did not demonstrate exceptional tactile sensitivity in this region. 
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However, the range of stimulation frequencies used by Ridgway and Carder might not 

have been optimized for testing high-frequency tactile responsiveness. In this study, skin 

displacement in areas where dermal ridges are present was performed at a frequency (250 

Hz) believed to be consistent with the optimal responsiveness of Pacinian corpuscles in 

humans. The low sensitivity threshold on the middle of the back of each subject suggests 

that rapidly adapting mechanoreceptors like the Pacinian corpuscle are likely abundantly 

distributed along the backs of the dolphins, whereas the reduction in tactile sensitivity 

posterolateral to the head and along the appendages (pectoral fins, fluke, dorsal fin) 

suggests the presence of these receptors likely decreases in these regions. The area just 

below the dorsal fin was not found to be highly sensitive, as previously hypothesized. As 

a result, the sensitivity map suggests a distribution in sensitivity to high-frequency tactile 

stimulation along the dolphin body that could potentially support dermal ridge 

deformation if mechanoreceptors are used to detect water flow across the body surface. 

However, the decline in tactile sensitivity to high-frequency stimulation when testing at 

locations caudal of the dorsal fin leave it inconclusive as to whether or not tactile 

sensitivity is necessary, or at least a contributor to, dermal ridge deformations that occur 

when dolphins move through the water. 

 The study of tactile sensitivity conducted here has several limitations that should 

be considered. Because subjects were beached out of the water for each testing session, it 

was not possible to sample all of the locations tested in the previous studies to which the 

results of this study are compared (e.g. underside of the animal). It would be useful in 

future studies to attempt to replicate testing at all of the sites previously tested, 

particularly if methods differ in whether they are measuring a particular physiological 
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response or a whole-animal response (i.e. behaviorally). In addition, it must be noted that 

the trainers were able to feel the vibration of the stimulus throughout the session, though 

there was no indication of accessory cueing due to the randomized stimulus onset and 

both animals showed similar patterns of sensitivity as a function of the location tested.  

The two subjects only differed significantly in sensitivity at one location, the base of the 

dorsal fin, indicating that males and females respond similarly to mechanical 

displacement of the skin. However, both animals were over the age of 30, which may 

have an impact on sensitivity, as is seen in studies of humans, where tactile thresholds 

significantly increase in the elderly (Thornbury and Mistretta, 1981); the decrease in 

sensitivity is thought to be due to a decrease in the overall density and distribution of 

Pacinian corpuscles and other mechanoreceptors in the skin (Gescheider et al., 1994; 

Stevens and Patterson, 1995). Thus, it might be reasonable to expect that absolute 

thresholds of sensitivity might be lower in younger dolphins.  
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