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Effects of Paternal Care Deficiency on
Behavioral Traits of Captive Infant Rhinopithecus roxellana

YANG Jinjin, ZHANG Yang, WEI Xiahui, HU Bowen, SONG Hefeng

(Wuhan Zoo (Wuhan Terrestrial Wildlife Rescue Center), Wuhan 430050, China)

Abstract: To investigate the effects of family structure integrity on the behavioral development of captive infant Rhinopithe-
cus roxellana, we conducted behavioral observations on captive populations from May to June 2025. We compared infant
monkeys from intact families with those from paternal care deficient families, using the instantaneous scan sampling method
to record their diurnal behavioral rhythms, parent-infant interactions, and attachment behavioral characteristics. The results
indicated that: (1) Feeding peaks in both groups were primarily shaped by artificial feeding schedules. However, infants
from intact families exhibited higher behavioral activity, with significantly higher proportions of play (32.21%) and resting
(37.23%) , whereas those in the paternal care-deficient group showed elevated proportions of locomotion (25.92%) and
huddling (13.59%). (2) Regarding mother—infant interactions, the intact family group showed significantly higher frequen-
cies of grooming (57.14%) and protective behaviors (5.36%) than the paternal care-deficient group (P < 0.05). In con-
trast, mother—infant interactions in the paternal absence group were dominated by huddling (52.23%), reflecting a singular
and homogeneous interaction pattern. (3) Father-infant interactions in intact families primarily consisted of following
(53.33%) and companion play (26.67%). Additionally, grooming between adult males and females accounted for 78. 11%
of social behaviors, contributing to a stable intrafamilial social environment. (4) In terms of attachment behaviors, infants
from intact families exhibited diverse attachment objects and behavioral patterns; mother-infant grooming was the most
prevalent attachment behavior (46.50%) , while father—infant related attachment behaviors collectively accounting for
27.24%. Conversely, infants in the paternal care-deficient group relied overwhelmingly on mother—infant huddling for social
attachment (53.97%), while protective attachment behaviors only constituted 1. 02%, indicative of a simplified and impov-
erished social support system. Collectively, these findings demonstrate that intact family structure and sustained paternal in-
volvement in particular is positively associated with enhanced behavioral richness, exploratory propensity, and diversified
social interactions in infant R. roxellana. This study provides a valuable empirical reference for behavioral regulation and

welfare optimization of captive R. roxellana populations.
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Figure 1 Schematic diagram of cage structure of Rhinopithecus roxellana
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Table 1 Pedigree chart of captive Rhinopithecus roxellana
415 MRS il A H A AR N
Group Subject-code Sex Date of birth Age Sire Dam
Fl 38 2016-03-05 8 AR AR
n -~ Q
AR M1 ? 2011-04-08 14 ESl A
Paternal absence group
L1 ? 2024-03-21 1 F1 M1
F2 8 2016-04-28 9 ARH A
2 ﬁ% HRE 4
PR M2 ? 2019-04-10 6 F 4 F 4
Intact family group
L2 ? 2024-03-21 1 F2 M2
x2 BEFNELBITHIE
Table 2 Ethogram of captive Rhinopithecus roxellana
(Fp e Eiipus

Behavioral category

Description

A Resting

#3)) Movement

L Feeding

HFLHREE Self-grooming
HIEFETE Social-grooming
BHi%E Playing

AL Cuddle-sitting
7L Nursing

1847 Protection

BB Following

21t Mating

FHAb Other
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Table 3 Time allocation of diurnal activities for captive infant Rhinopithecus roxellana
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15 Shis ] 5 H /%

Proportion of active time

Behavioral category

SEB R

Intact family group

SCAR BRI

Paternal absence group

KK Resting 37.23
%3 Movement 6.17
e Playing 32.21
5 Feeding 16. 39
M HBE Social-grooming 6.01
1 FARHE Self-grooming 0.09
AL Cuddle-sitting 0.98
HiAt Other 0.92

23.13
25.92
9.71
17.23
6.85
1.23
13.59
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Figure 2 Diurnal behavioral rhythms of captive infant Rhinopithecus roxellana
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Table 4 Differences in mother—infant interactions patterns of captive Rhinopithecus roxellana

TRt 1%
FEBUH BT Proportion of behaviors
Mother-infant interactions Sl 12 N
Intact family group Paternal absence group
#E Grooming 57. 14 26. 34
P4 Cuddle-sitting 10. 71 52.23
i FL Nursing 8.93 6. 25
{47 Protection 5.36 1.34
FRPE Following 12.50 0

B Playing 5.36 13. 84




(R

SCAR FEARBE BT BRI X 1 97 )1 G 22 M A A T M B 5 )

321

ZH SR R) BE AT A 4 L (13, 84% ) Lt 35 = T o 4
KEEU1(5.36%;P <0.01). ZEARE, EBFEN
HORE AR Iy S T b L S 3 1 1 S LN U
L BOE AR S L B A4 T R A T A AR B 4]
(B H ) i B R P AR AT R, A —
2.4 BRI G 20 on A BE A It S0 B8 1L gl 55 AL B
H A
TESEERE A, A . 5 5 A0 sl S B
%5 BHRlsar=g

SRR AT AR (R 5) . QBB Bl LI A7
N b A 53.33%; HOR O Br i (26. 67%) ,
HET A 80%. L2, BRI 11%) F4
A5 (8. 89% ) FEHRAS R ANAT R b LA o FEACBE B
D, BEBAT N A 460 32 5 (78, 11%) 5 Hok R 4
(11. 44%) FUERBE (6. 47%) ; 1M 22 B AT M o HE BRI,
UM 3.98%(555).

FEAXBREHERXGEIHIFHE

Table 5 Characteristics of father—infant interaction and parental interaction in the intact family group of captive Rhinopithecus roxellana

(EpCES]

Behavioral category

HE Grooming
AL Cuddle-sitting
PR I Following

b Playing

0 1%
Proportion of behaviors
T B) A1
Father—infant interaction Parental interaction

11. 11 78. 11
8. 89 11. 44
53.33 6.47

26. 67 0
3.98

AZHCE Mating

2.5 BRGNS A T A

PAZH B B AR A T A LA AR X 5 54T R 2
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Table 6 Composition ratio of dependent behaviors of captive infant Rhinopithecus roxellana

AT Il

Dependent behavioral category

SEBREEL

Intact family group

HEYLHETE Mother—infant grooming 46.
RS AL Mother—infant cuddle-sitting 8.
FEZAIHTZL Mother—infant nursing 4.
BEELH Mother—infant protection 3.
LR Mother—infant following 7.
BEYLHEEE Mother—infant playing 2.
AL MLFHTE Father—infant grooming 2.
ACBH AL Father—infant cuddle-sitting 2.
AR Father—infant following 15.

ACBEITHE Father—infant playing 7.

11045 /%
Proportion of behaviors
AT
Paternal absence group

50 25.92

18 53.97
79 5.08

51 1.02

19 0

59 14. 01

74

08

38
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