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Nonhuman Primates

Association of Primate Veterinarians Socialization Guidelines for Nonhuman Primates in Biomedical
Research.
Online:http://www.primatevets.org/Content/files/Public/education/APV%20Social%20Housing%20Gui
delines%20final.pdf

Abney, D.M.; Moomaw, H.A. (2015). Strategies for successfully social housing incompatible cynomolgus
macaque trios. American journal of primatology 77(Suppl. 1): 59-60.

Abney, D.M. and J.L. Weed (2006). Methods for successfully pair housing adult male rhesus macaques
(Macaca mulatta). American Journal of Primatology 68(Suppl. 1): 59.
Online: http://dx.doi.org/10.1002/ajp.20270

Alexander, S. and M. Fontenot (2003). Isosexual social group formation for environmental enrichment in
adult male Macaca mulatta. Contemporary Topics in Laboratory Animal Science 42(4): 122.

Asvestas, C. and M. Reiniger (1999). Forming a bachelor group of long-tailed macaques (Macaca fascicularis).
Laboratory Primate Newsletter 38(3): 14-15.
Online: http://www.brown.edu/Research/Primate/lpn38-3.html#group

Augustsson, H. and J. Hau (1999). A simple ethological monitoring system to assess social stress in group-
housed laboratory rhesus macaques. Journal of Medical Primatology 28 (2): 84-90.

Baker, K.C., M.A. Bloomsmith, B. Oettinger, K. Neu, C. Griffis, and V.A. Schoof (2014). Comparing options for
pair housing rhesus macaques using behavioral welfare measures. American Journal of Primatology
76(1): 30-42.
Online: http://dx.doi.org/10.1002/ajp.22190

Baker, K.C., M. Bloomsmith, K. Neu, C. Griffis, B. Oettinger, V. Schoof, A. Clay, and M. Maloney (2008). Benefits
of isosexual pairing of rhesus macaques (Macaca mulatta) vary with sex and are limited by
protected contact but not by frequent separation. American Journal of Primatology 70(Suppl. 1): 44.
Online: http://dx.doi.org/10.1002/ajp.20556

Baker, K.C., M.A. Bloomsmith, B. Oettinger, K. Neu, C. Griffis, V. Schoof, and M. Maloney (2012). Benefits of
pair housing are consistent across a diverse population of rhesus macaques. Applied Animal
Behaviour Science 137(3-4): 148-156.

Online: http://dx.doi.org/10.1016/j.applanim.2011.09.010

Baker, K.C., C.M. Crockett, G.H. Lee, B.C. Oettinger, V. Schoof, and J.P. Thom (2012). Pair housing for female
longtailed and rhesus macaques in the laboratory: Behavior in protected contact versus full contact.
Journal of Applied Animal Welfare Science 15(2): 126-143.

Online: http://dx.doi.org/10.1080/10888705.2012.658330

Ballestaa, S., G. Reymond, M. Pozzobon, and J. Duhamel (2014). A real-time 3D video tracking system for
monitoring primate groups. Journal of Neuroscience Methods 234(Sp. Iss. Sl): 147-152.
Online: http://dx.doi.org/10.1016/j.jneumeth.2014.05.022
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Bayne, K. (2014). A historical perspective on social housing. The Enrichment Record 18: 8-11.
Online: http://enrichmentrecord.com/wp-content/uploads/2014/01/HISTORICAL-PERSPECTIVE.pdf

Bergman, Thore J.and M.J. Sheehan (2013). Social knowledge and signals in primates. American Journal of
Primatology 75(7): 683-694.
Online: http://dx.doi.org/10.1002/ajp.22103

Bliss-Moreau, E., G. Moadab, M.D. Bauman, and D.G. Amaral (2013). The impact of early amygdala damage on
juvenile rhesus macaque social behavior. Journal of Cognitive Neuroscience 25(12): 2124.
Online: http://dx.doi.org/10.1162/jocn_a_00483

Bloomsmith, M., K. Baker, C. Griffis, B. Oettinger, V. Schoof, A. Clay, and M. Maloney (2008). Behavioral
benefits of pair housing in adult rhesus macaques (Macaca mulatta) do not depend on age, previous
duration of single housing, or naturalistic rearing. American Journal of Primatology 70(Suppl. 1): 44.
Online: http://dx.doi.org/10.1002/ajp.20556

Bray, J., C. Krupenye, and B. Hare (2013). Ring-tailed lemurs (Lemur catta) exploit information about what
others can see but not what they can hear. Animal Cognition Epub.
Online: http://dx.doi.org/10.1007/s10071-013-0705-0

Camus, S.M.J., C. Rochais, C. Blois-Heulin, Q. Li, M. Hausberger, and E. Bezard (2014). Depressive-like
behavioral profiles in captive-bred single- and socially-housed rhesus and cynomolgus macaques: A
species comparison. Frontiers in Behavioral Neuroscience 8(FEB): Article Number 47.

Online: http://dx.doi.org/10.3389/fnbeh.2014.00047

Cassidy, L.; Semple, S.; Hannibal, D.; McCowan, B.(2015). Behavioural and Physiological Effects of Housing
Type on Laboratory Housed Female Rhesus Macaques (Macaca mulatta). Folia primatologica 86(4):
259-260.

Chelluri, G.l,, S.R. Ross, and K.E. Wagner (2013). Behavioral correlates and welfare implications of informal
interactions between caretakers and zoo-housed chimpanzees and gorillas. Applied Animal Behaviour
Science 147(3-4): 306-315.

Online: http://dx.doi.org/10.1016/j.applanim.2012.06.008

Crast, J.; Bloomsmith, M.A.; Jonesteller, T. (2015). Effects of changing housing conditions on mangabey
behavior (Cercocebus atys): Spatial density, housing quality, and novelty effects. American journal of
primatology 77(9): 1001-1014.

Online: http://dx.doi.org/10.1002/ajp.22430

DiVincentiJr, L. and J.D. Wyatt (2011). Pair housing of macaques in research facilities: A science-based review
of benefits and risks. Journal of the American Association for Laboratory Animal Science 50(6): 856-
863.
Online: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3228921/

DiVincenti, L., A. Rehrig, and J. Wyatt (2012). Interspecies pair housing of macaques in a research facility.
Laboratory Animals: 1-3.
Online: http://dx.doi.org/10.1258/1a.2011.011134
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Doyle, L.A., K.C. Baker, and L.D. Cox (2008). Physiological and behavioral effects of social introduction on
adult male rhesus macaques. American Journal of Primatology 70(6): 542-550.
Online: http://dx.doi.org/10.1002/ajp.20526

Gilbert, M.H. and K.C. Baker (2011). Social buffering in adult male rhesus macaques (Macaca mulatta): Effects
of stressful events in single vs. pair housing. Journal of Medical Primatology 40(2): 71-78.
Online: http://dx.doi.org/10.1111/j.1600-0684.2010.00447 .x

Gazes, R.P., E.K. Brown, B.M. Basile, and R.R. Hampton (2013). Automated cognitive testing of monkeys in
social groups yields results comparable to individual laboratory-based testing. Animal Cognition
16(3): 445-458.
Online: http://dx.doi.org/10.1007/s10071-012-0585-8

Gottlieb, D.H.; Maier, A.; Coleman, K. (2015). Evaluation of environmental and intrinsic factors that
contribute to stereotypic behavior in captive rhesus macaques (Macaca mulatta). Applied animal
behaviour science 171: 184-191.

Online: http://dx.doi.org/10.1016/j.applanim.2015.08.005

Gulledge, J.P.; Fernandez-Carriba, S.; Rumbaugh, D.M.; Washburn, D.A (2015). Judgments of Monkey's
(Macaca mulatta) Facial Expressions by Humans: Does Housing Condition "Affect" Countenance?
Psychological record 65(1): 203-207.

Online: http://dx.doi.org/10.1007/s40732-014-0069-0

Hartner, M., J. Hall, J. Penderghest, and L.P. Clark (2001). Group housing subadult male cynomolgus macaques
in a pharmaceutical environment. Lab Animal 30(8): 53-57

Hotchkiss, C.E. and M.G. Paule (2003). Effect of pair-housing on operant behavior task performance by rhesus
monkeys. Contemporary Topics in Laboratory Animal Science 42(4): 38-41.

Kaiser, R.A., S.D. Tichenor, D.E. Regalia, K. York, and H.H. Holzgrefe (2015). Telemetric assessment of social
and single housing: Evaluation of electrocardiographic intervals in jacketed cynomolgus monkeys.
Journal of pharmacological and toxicological methods 75: 38-43.

Online: http://dx.doi.org/10.1016/j.vascn.2015.05.001

Kaumanns Werner, Singh Mewa, and M. Schwibbe (2013). Environmental change and housing conditions
result in disappearance and return of reproductive seasonality in rhesus macaques (Macaca
mulatta). Current Science 105(4): 517-521.

Lee, G.H., J.P. Thom, K.L. Chu, and C.M. Crockett (2012). Comparing the relative benefits of grooming-contact
and full-contact pairing for laboratory-housed adult female Macaca fascicularis. Applied Animal
Behaviour Science 137(3-4): 157-165.

Online: http://dx.doi.org/10.1016/j.applanim.2011.08.013

Lopak, V. and R. Eikelboom (2000). Pair housing induced feeding suppression: Individual housing not novelty.
Physiology and Behavior; 2000; 71 (3-4); 329-333.
Online: http://dx.doi.org/10.1016/50031-9384(00)00347-4

Majolo, B., Buchanan-Smith, H.M., and K. Morris (2003). Factors affecting the successful pairing of unfamiliar
common marmoset (Callithrix Jacchus) females: Preliminary results. Animal Welfare 12 (3): 327-337.
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McGrew, K. (2014). The importance of data collection to social housing. The Enrichment Record 19: 20-21.
Online: http://enrichmentrecord.com/wp-content/uploads/2014/04/ER-0414.pdf

Pearson, BL; Reeder, DM; Judge, PG (2015). Crowding Increases Salivary Cortisol But Not Self-Directed
Behavior in Captive Baboons. American journal of primatology 77(4): 462-467.
Online: http://dx.doi.org/10.1002/ajp.22363

Reinhardt, V. (1999). Pair-housing overcomes self-biting behavior in macaques. Laboratory Primate
Newsletter 38(1): 4-5.
Online: http://www.brown.edu/Research/Primate/lpn38-1.html#pair

Reinhardt, V. and A. Reinhardt (2000). Social Enhancement for Adult Nonhuman Primates in Research
Laboratories: A Review. Lab Animal 29(1); 34-41.

Roberts, S.J. and M.L. Platt (2005). Effects of isosexual pair-housing on biomedical implants and study
participation in male macaques. Contemporary Topics in Laboratory Animal Science 44(5): 13-18.

Schapiro, S.J. and B.J. Bernacky (2011). Socialization strategies and disease transmission in captive colonies of
nonhuman primates. American Journal of Primatology 74(6): 518-527.
Online: http://dx.doi.org/10.1002/ajp.21001

Schapiro, S.J., M.A. Bloomsmith, L.M. Porter, and S.A. Suarez (1996). Enrichment effects on rhesus monkeys
successively housed singly, in pairs, and in groups. Applied Animal Behaviour Science 48(3-4): 159-
172. Online: http://dx.doi.org/10.1016/0168-1591(96)01038-6

Schapiro, S.J., M.A. Bloomsmith, S.A. Suarez, and L.M. Porter (1996). Effects of social and inanimate
enrichment on the behavior of yearling rhesus monkeys. American Journal of Primatology 40(3): 247-
260.
Online: http://dx.doi.org/10.1002/(SIC1)1098-2345(1996)40:3<247::AID-AJP3>3.0.CO;2-Y

Schapiro, S.J., P.N. Nehete, J.E. Perlman, and K.J. Sastry (2000). A comparison of cell-mediated immune
responses in rhesus macaques housed singly, in pairs, or in groups. Applied Animal Behaviour Science
68(1): 67-84.
Online: http://dx.doi.org/10.1016/50168-1591(00)00090-3

Seelig, D. (2007). A tail of two monkeys: Social housing for nonhuman primates in the research laboratory
setting. Journal of Applied Animal Welfare Science 10(1): 21-30.

Smith, A.S., A.K. Birnie, and J.A. French (2011). Social isolation affects partner-directed social behavior and
cortisol during pair formation in marmosets, Callithrix geoffroyi. Physiology & Behavior 104(5): 955-
961.
Online: http://dx.doi.org/10.1016/j.physbeh.2011.06.014

Sullivan, J., K. Schultz, N. Goecks, M. Rosga, and C. Cruzen (2009). Comparison of introduction strategies:
gradual vs. protected contact in macaques. American Journal of Primatology 71(Suppl. 1): 33.
Online: http://dx.doi.org/10.1002/ajp.20733
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Watson, L. (2002). A successful program for same-and cross-age pair-housing adult and subadult male
Macaca fascicularis. Laboratory Primate Newsletter 41(2): 6-9.
Online: http://www.brown.edu/Research/Primate/lpn41-2.html

West, A., S. Leland, M. Collins, T. Welty, W. Wagner, and J. Erwin (2009). Pair-formation in laboratory rhesus
macaques (Macaca mulatta): a retrospective assessment in a compatibility testing procedure.
American Journal of Primatology 71(Suppl 1): 41.

Online: http://dx.doi.org/10.1002/ajp.20733

Westergaard, G.C., M.K. Izard, J.H. Drake, S.J. Suomi, and J.D. Higley (1999). Rhesus macaque (Macaca
mulatta) group formation and housing: wounding and reproduction in a specific pathogen free (SPF)
colony. American Journal of Primatology 49(4): 339-347.

Wolfensohn, S. (2004). Social housing of large primates: Methodology for refinement of husbandry and
management. Alternatives to Laboratory Animals 32(Suppl. 1A): 149-151.

Xie, L., Q. Zhou, S. Liu, F. Xu, C.A. Shively, Q. Wu, W. Gong, Y. Ji, L. Fang, L. Li, N.D. Melgiri, and P. Xie (2014).
Effect of living conditions on biochemical and hematological parameters of the cynomolgus monkey.
American Journal of Primatology 76(100: 1011-1024.

Online: http://dx.doi.org/10.1002/ajp.22285

Xing, G.; Lu, J.; Hu, M.; Wang, S.; Zhao, L.; Zheng, W.; Schofield, J.; Oldman, K.; Adkins, D.; Yu, H.; Platz, S.; Ren,
J.; Skinner, M. (2015). Effects of group housing on ECG assessment in conscious cynomolgus
monkeys. Journal of pharmacological and toxicological methods 75: 44-51.

Online: http://dx.doi.org/10.1016/j.vascn.2015.05.004

*For a more complete list of citations on social housing and environmental enrichment for nonhuman
primates, see AWIC’s Environmental Enrichment for Nonhuman Primates Resource Guide (updated 2016).
http://awic.nal.usda.gov/environmental-enrichment-nonhuman-primates-resource-guide
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Dogs
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Shiverdecker, M. D., P.A. Schiml, and M.B. Hennessy (2013). Human interaction moderates plasma cortisol
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Fish and Amphibians
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Pigs
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