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Phylogenetic History of Deer (Cervids)

• Cervidae originated in Asia  (8.5 mya)
• Diverged after the final uplift of the northernTibetan mountains

• forests receding

• grasslands expanding

• North American lineage diverged about 7.8 mya
•Ancestors of white-tailed deer and caribou

•Female caribou gained antlers

•Ancestors of South American lineages

•Lost antlers

•Decline in body size

•Adaptation to the tropics/Andes mountain uplift

• Cervus diverged from Dama (fallow deer; about 3 mya)
•Divergence of 4 cervus species occurred during ice ages (1.5 mya)

•Elk crossed the Beringia land bridge to North America

Sources:  Gilbert et al. 2006, Cap et al. 2008



Phylogenetic History of Deer (Gilbert et al. 2006)
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Rutting call:  comparison of structure across species
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Phylogenetic similarity: combined genetic & behavior traits
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Rutting call:  Hypotheses about long-term Functions

 Long term “priming” (weeks, i.e. reproductive hormones)

 Synchronizes (speeds up) ovulation cycles in females 

 H1:  synchronized calving is an anti-predator adaptation

 H2:   calves born earlier in the spring grow larger by fall (survive winter)

 H3:   larger female groups less vulnerable to predators (female calls)

 H4:   avoid harassment by intruders (cost to asynchronous females)

 Elevates testosterone in older males (audience effect)

 H5:  higher rate of calling by males is more attractive to females

 H6:  lower formant frequencies are more intimidating to males

 H7:  older, stronger males defend territories with better resources 

 H8:  younger, less experienced males stay in bachelor herds where they 

practice sparring and avoid injury as they mature

 H9:  “good genes” survival to an older age is correlated with other traits 

influencing overall health (of father and sons)

 H10:  physical sound structure=> lower pitch=> sound carries further in 

dense vegetation (Geist 1972)



Rutting call:  Hypotheses about short-term Functions

 Short term “releaser” (seconds/minutes, i.e. neurotransmitters)

 High pitch (fundamental frequency) attracts attention of females

 H1:  short distance function of cow calls (sound blocked by trees)

 H2: females that chose higher pitched roars had more competitive “sneaky 

sons” (Reby et al. 2010)

 Low pitch (fundamental frequency) intimidates male intruders

 H3:  motivational structure rules; predicts escalation (Feighny et al. 2006)

 H4:  in the ancestral form (fallow deer) low pitch was an honest indicator of 

male dominance (Vannoni & McElligott 2008)

 Resonance (formant frequency/dispersion)=> dual function

 H5:  Corsican deer are smaller, shorter vocal tract, higher resonance but 

lower fundamental frequency (Kidjo et al. 2008)

 H6:  females avoid harassment by sub-adults (Charlton et al. 2008)

 H7:  females distinguish between individuals, i.e. harem master & intruders 

(Reby et al. 2001, Reby et al. 2006, Charlton et al. 2007)

 H8:  “size exaggeration” by dropping larynx (McElligott et al. 2006)



Function of “Switching” between De-escalation & Escalation

• Youngsters that escalated fights more likely died when mismatched

• Young non-breeders inexperienced at winning fights

• Those that de-escalated when very young would have survived longer, 

potentially gaining a territory at prime breeding age

• Those prime-age males that escalated were more likely to have taken 

over a breeding territory from an older, weaker individual

• “Mismatch”:  older males likely were in worse body condition at end of 

rutting season, compared to prime-age males

• Older “past prime” breeders have already contributed “switcher” 

genotypes to the gene pool (when they were younger, they de-escalated)

• “Switcher” genotypes would have controlled access to food resources 

attractive to those females that were most successful at raising calves

• “Switching” had few benefits in monogamous, monomorphic, small-

bodied species adapted to forests (eat high quality shoots & leaves)

• Duikers (Africa) and muntjacs (Asia)

• Brocket deer (South America)



Phylogenetic Similarity of Deer Species(Cap et al. 2008)
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SUMMARY

 H1.  The smaller body size and lesser ability to drop the larynx 

was the ancestral form (elk more similar to ancestors)

 Advantage to large body size in foraging for grass

 Sexual selection for baritones (dropped larynx)

 H2.  The larger body size and greater ability to drop the larynx 

was ancestral (red deer more similar to ancestors)

 Elk lost large body size

 Elk lost ability to drop larynx

 H3. Both elk and red deer diverged from an ancestor 

intermediate in character traits
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