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Abstract:  Understanding the body language of a species is often essential for safety and for winning the cooperation of individuals, whether in captivity or in the wilds.  Although there is a long history of research on ursid body language, we have detailed descriptions and recordings of only a fraction of their postures, gestures, facial expressions, and vocalizations.  Even less progress has been made toward interpreting body language.  Also, the scientific literature is widely scattered and there is little consistency in terminology. The Ursid Ethogram Project was created to help solve these problems by periodically summarizing what is known and identifying what remains to be learned.  As a start, this paper identifies existing references on ursid communication; a detailed review will be published separately.

*          *          *


Recent books like Smiling Bears (Poulsen 2009) and When Bears Whisper, Do You Listen? (Stringham 2009) emphasize the importance of understanding ursid body language and the great need for further research.  Whatever the value of ursid ethology academically, it can also be critical pragmatically, both in the wilds and in captivity.  


During close encounters with a wild bear, a person’s optimal response is one tailored to the bear’s mood and intentions.  Whereas appeasement might minimize risk of attack by a defensive bear, appeasement might fatally encourage a predatory bear.  Conversely, whereas intimidation might be the best way of keeping a predatory bear at bay, intimidation might escalate the fury of a sow defending cubs.  We are thus constantly trying to find clues in a bear’s body language to its levels of anger/rage, fear, reluctance, etc. – i.e., to its likelihood of attacking, the potential severity of its attack, and how those potentials can be altered by the person’s behavior.   For example, if a person is approached by a black bear popping its jaws, whoofing and huffing, is this indicative of ursine anger, fear or both?  Is a bear being highly demonstrative in those ways as likely to attack as one that roars or one that approaches while threatening silently? (Stringham 2008, 2009). 


People working with captive bears are generally less exposed to attack; but they are challenged not only with staying safe, but with winning an even higher degree of cooperation from the animals, for instance to allow maintenance of the bear living quarters, moving bears from place to place, and providing them with medical care (see Poulsen 2009).  

ETHOGRAMS


The first step in understanding body language is developing a taxonomy – i.e., an ethogram -- of communicatory body structures and markings (e.g., pelage color patterns), postures, gestures, facial expressions, vocalizations, pheromones, etc. 

Visible


Among the most detailed ursid ethograms to date are those on panda bears (Ailuropoda melanoleuca) by Devra Kleiman and her colleagues (e.g., Kleiman 1983, Kleiman & Peters 1990).  Comparable work on visible behavior of captive black bears has been done by Gordon Burghardt (e.g., Burghardt & Burghardt 1972; Burghardt 1975, 1982, 1991, 1992; Ellis Bacon (1973, 1974, Bacon & Burghardt 1976a,b, 1983), Burghardt & Herzog 1989), Robert Jordan (1976, Jordan & Burghardt 1986), Jeanne Ludlow (1974, 1976), Cheryl Pruitt (Pruitt 1974, 1976, Pruitt & Burghardt 1977), David Henry (Henry & Herrero 1974) and Megan Owen. Valuable insights on captives or wild-reared orphan black or grizzly/brown bears have also been contributed by Seton (1900), Wright (1909/1977, 1910), Baynes (1929), Kuckuk (1937), Leyhausen (1948), Krott & Krott (1963), Hediger (1950), Schlott (1950), Schneider, (1951), Meyer-Holzapfel (1953, 1956, 1957, 1968), Tschanz (1970), Leslie (1971), Pluta & Beck (1979).  More recent observations of visible signals by Poulsen (2009) on several species identify several previously undocumented aspects of communication. Aside from that and a few other notable exceptions, little ethological research has been done on grizzly/brown bears (Ursus arctos) and polar bears (U. maritimus), much less with Eurasian black bears (U. thibetanus), sun bears (U. malayanus), sloth bears (U. ursinus) and spectacled bears (Tremarctos ornatus).

Audible


Bears make communicatory sounds with their paws (e.g., slaps against various substrates), nostrils (e.g., sniffing or blowing sounds) and mouth.  In addition to sounds made with their teeth (snapping or clacking), and lips (e.g., popping or smacking), their vocalizations have been described with at least 25 terms -- slaver, roar, bawl, moan, snort, blow, whoof, chuff, huff, pant-huff, pant, whine, purr, chortle, staccato cough, pulsed moan, growl, howl, grunt, hoot, gulp, and tongue click.  Although some of these sounds have been recorded and displayed as sonograms by Wemmer et al. (1976), Peters (1978), and Kleiman & Peters (1990), we lack type specimens for most.  So the majority of descriptive terms listed above are too ambiguous for one to know exactly which sounds they refer to.  To minimize ambiguity, we hope that colleagues will join us in gathering type specimens, in the forms of both digital recordings or sonograms for all known ursid vocalizations and nasal sounds – as well as visible and chemosensory signals.

Chemosensory


Among the earliest systematic observations of chemosensory behavior were those by Tschanz et al. (1970).  More recently, Swaisgood and his colleagues (e.g., Swaisgood et al. 2004) have done impressive work at the San Diego Zoo.  Ben Kilham (2002) and I (unpubl.) have been studying aspects of this in the wilds with black and grizzly/brown bears respectively.  Yet, considering the incredible sensitivity of ursid olfaction, science may have barely glimpsed the information which bear scents can communicate. 

Research on Captive vs. Wild Bears


Captive research could go much farther than field studies in describing nuances of communication and in analyzing them functionally through both daily interaction and controlled experimentation.  Comparisons should be made between bears which have spent all or most of their life captive vs. those that spent years in the wild before entering captivity.  Of particular interest from the standpoint of safety is gaining deeper insight on body language preceding bites, swats or serious injuries, as well as about which signals common during aggression are also exhibited in non-aggressive contexts, such as play – building on the work by Henry & Herrero (1974) and Pruitt 1976).


Collectively, captive-bear researchers continually challenge field biologists to look more closely at wild bears.  Conversely, research on captives hopefully benefits from field investigations – for instance those by Maurice Hornocker (1962), Derek Stonorov (Stonorov & Stokes 1972), Al Egbert (1978, Egbert & Stokes 1976), Steve Herrero (1980), George Schaller (Schaller et al. (1985), Tom Bledsoe (1987), Rogers & Wilker (1990), Larry Aumiller (Aumiller & Walker 1993), Johanna Fagen (Fagen & Fagen 1994a,b), Robert Fagen (1996), Nikita Ovsyaikov (1996), Tamara Olsen et al. (1990, 1995, 1997), Ben Kilham (2002), and myself (Stringham 2002, 2008, 2009a, 2009b, in prep.). 

FUNCTIONAL ANALYSES


Dating back at least to studies of communication in birds, dogs and cats by Lorenz (e.g., 1953) and Leyhausen (1956, 1979), ethologists have recognized that body language may serve to convey information or disinformation, to manipulate/influence another animal, or to express the sender’s emotions (e.g., anger vs. fear) or motivations (e.g., aggression vs. reluctance to fight, or approach vs. withdrawal).  Signals can express not only single “pure” emotions/motivations, but mixtures of them, for instance by juxtaposing or superimposing signals or by utilizing intermediate expressions.  Figure 1 shows my own results on how various intensities of aggression vs. reluctance to fight are visibly expressed by bears.  


We urge colleagues to join us in gathering large samples of each kind of visible or audible signal so that they can be subjected to statistical analysis, at least to identify norms and variations, and then to analyze the significance of those variations.* For instance, how does each sound vary among individuals and over time within the same individual – e.g., variation in dimensions such as intensity, duration, pitch, and tempo?  Which shifts in these dimensions reflect only individual differences that do not alter meaning, versus which variations convey nuances of meaning -- perhaps shades of mood/emotion or motivation? Is a louder roar or a longer moan indicative of more intense anger or anxiety? To what extent do various vocalizations blend into one another or overlap -- analogous to the gradation among body postures (Figure 1), or the way in which 3 primary colors can be combined to produce millions of variations? How does this affect their meaning/effects?


Understanding of ursid communication can be strengthened by analyzing phylogeny and ontogeny of each signal or component thereof.  One key phylogenetic process is ritualization, where an action originally performed for other reasons (e.g., tightening ears against the skull to protect them during combat) not only becomes a source of information about an animal’s mood or intentions, but becomes emancipated from the original context and acquires additional meanings for instance as a component of complex gestalts (e.g., when ears are pulled back during play).  For each signal or component thereof, we need to analyze the extent and ways in which meaning depends on context.  We also need to analyze how the performance or meaning of any given signal varies ontogenetically, and the extent to which ontogeny is shaped by the individual animal’s phylogeny, personal experience, and cultural milieu.

INTERSPECIES COMPARISON

Comparison Among Ursidae


Documentation of body language should be extended to all bear species as quickly as possible.  Ideally, descriptions should be standardized so that the same terminology is used for the same behaviors, whatever the species exhibiting them.   Observers are urged to conform with terminology provided on Ursid Ethogram webpages.*

*  http://www.bear-viewing-in-alaska.info/Ursid_Ethogram_Project   Data, analyses, and other contributions will be acknowledged on the website; results will also be posted there.

Comparison With Canids, Felids & Primates

To a casual observer, the relatively short ears and tail of bears render them less capable than canids and felids of communicating complex visual messages (Bledsoe 1987). However, neither Bledsoe’s analysis nor any other to date prove that the ape-level intelligence of a bear does not allow it to send and receive just as much information via ear positions as does a canid or felid. Nor has proof been offered that whatever bears lack in communicative capability with ears and tail is not fully compensated by facial expressions, much as for apes?  Indeed, as should have 
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Figure 1.  Mixed motivations, mixed signals.  Anger/aggressiveness/assertiveness often competes with reluctance to fight, due perhaps to fear or some alternative motivation.  In the above diagram, each row illustrates 3 levels of aggression, increasing left to right.  Each column depicts 3 levels of reluctance, increasing top to bottom.  A bear that is highly confident and assertive while encountering another bear or a person tends to walk or stand with its head high and its face angled no more than 45 degrees below horizontal (upper left).  A bear that is angry might open its mouth, suck in its cheeks, and extend its upper lip out and up to expose its upper canines.  (A dog or wolf accomplishes the same thing by lifting each side of the lip or lifting the front of the upper lip tightly against the gums, under the nostrils.)  The angrier a bear is, the wider its mouth gapes and the more its upper canines are exposed.  The more reluctant a bear is to fight, the farther points its jaws away from the opponent, usually by lowering its head and pointing its jaws toward the ground.  Bears at the lower right are very angry, yet also reluctant to fight.  Their reciprocal threats are ursine saber-rattling – a hair-trigger situation that can erupt into fighting if either bear starts to lift its head or paw.  During a face-to-face confrontation, one bear may stand with its head high, while the other holds its head low; typically, the head-low bear is subordinate to the opponent and trying to appease it.  To express reluctance without signally subordinance, a bear may point its jaws away from an aggressor, while holding its head as high as the aggressor’s.  This is how boars commonly appease a protective mother or a subordinate that has been accidentally provoked.  (Excerpted from Stringham 2008).

become obvious from the foregoing discussion of other facial features and of vocalizations, so much remains to be discovered about ursid body language that it’s premature to dismiss bears as less communicative than are social canids, felids, or even primates.  Also, given the bears’ allegedly unparalleled scenting abilities, their use of social scents might be uniquely complicated and informative.
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