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Abstract

Incomplete groups of Callithrix jacchus which exclusively consist of genetically related members show
a rather considerable frequency of inbreeding. Therefore, the incest taboo seems to be realized at a

very low level, eventually due to the laboratory environment. C. jacchus daughters are able to

conceive in the presence of their mother. This result confirms to some extent the previous assumption

upon a hierarchy dependent monogamy in the common marmoset. The reproductive reorganization

of groups which have genetically unrelated members exclusively relies on these animals.

Introduction

Most authors believe marmosets to be monogamous (e.g. Rothe 1979). Bischof (1985)

describes their mating and reproductive Organization as 'aristogamy' since only the highest

ranking group members (= parents) are allowed to interact sexually and to reproduce.

Only from one species, i.e. Saguinus fuscicollis, we have some Information from field

observations that tamarins might be organized in cooperative polyandrous groups (Ter-

borgh and Goldizen 1985).

Following the loss of one or both parent(s) monogamous groups are at first confronted

with a temporary or even permanent loss of their ability to reproduce. The reproductive

reorganization can be achieved by a subsequent breeding of the remaining parent with one

of the adult offspring, however, undergoing by this all risks and disadvantages of

inbreeding. On the other hand, reproduction can be continued by Integration of a stränge

adult conspecific.

Reproduction of the group ceases completely if neither inbreeding nor Integration of a

stränge conspecific occurs. The same is true if the group dissolves by emigration of single

family members or even subgroups.

Up to now we do not have any detailed information on the strategy free ranging groups

will follow when afflicted by the loss of one or both parents. Under laboratory conditions

incomplete families as a rule cannot decide for a strategy of reproductive reorganization

which includes gene flow by integration/immigration of a stränge conspecific. That mode
of regaining reproductive ability is only possible by interference of the investigator (Rothe
et al., in press).

In this paper we confine to a description of inbreeding in the common marmoset and

mechanisms of its avoidance.
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Material and methods

The data were taken from the diary of our marmoset colony and from observations during the daily

routine work (e.g. observations on sexual behaviour). Informations on stability/instability of the

respective families exclusively refer to those contexts which led to the expulsion or removal of one or

even more group members (for details see Rothe et al., in press).

We analyzed 20 Callithrix jacchus groups which lived at least for another two months following

the loss of their mother or at least two months after the last delivery of the mother in groups, whose a-

male has died. The period of two months has been determined empirically, that is, we have made the

Observation that groups experienced dissolution shortly after the death of the a-female or the a-male
(some days up to half a month). Therefore the chance to observe sexual behaviour has been very low.

Furthermore all groups we describe in this paper had adult and fertile offspring.

According to group composition we distinguish three categories: 1. groups which consisted of

related members only (parents and their offspring) (n = 15). 2. groups with nonrelated members:
a. by integration of hand- and/or foster mother reared infants/juveniles (n = 4); b. by Integration of

an adult male in an all-female group (mother and four daughters) (n = 1).

Additional informations are given on two special groups which showed different basic parameters

compared to the other families, but which revealed inbreeding as well.

Results

With the exception of the special groups six families (30 %) showed further reproduction

(one to three litters). In two families we at least observed sexual behaviour.

Groups with related members exclusively (n = 15)

Reproduction continued in four groups. One of these became unstable after the loss of a

parent whereas this was true for 75 % of those incomplete families which have ceased

reproduction (Table 1). One group experienced unstable periods following the next

delivery (Table 1). Table 1 refers to the group composition as well as to the dates of the

breeding females' conceptions. It is quite obvious that the unstable groups showed the

longest break in reproduction. Group M is characterized by a special history (s. Table 1).

The a-female has been sick for the last six months preceding her death. During that time

she got rather regularly medical therapy. Already during her mother's illness an adult

daughter has been impregnated by her father. The resulting delivery occurred three months

following the a-female's death. Epple (1967) refers to a similar event in her C. jacchus

colony.

Groups with genetically unrelated members (n = 5)

One group which had altogether three (2.1) integrated members (hand and foster mother

reared infants) did neither show sexual nor reproductive behaviour. This group was

remarkably unstable, however, we also recruted group members for pair formation. In two

groups we observed copulations. Both families have been unstable periodically. After the

death of the a-male copulations occurred between the a-female and one of the genetically

unrelated, meanwhile adult male group members . However, we could not detect any

sexual intercourse between the mother and her adult sons. In another group a young

female (11 months old) which had been integrated as infant into this family became

pregnant after 45 days. This female was considerably younger than an adult daughter of the

a-male, with whom the male did not interact sexually. In a third group we observed

copulations between an adult male which has been integrated into the family some months

ago and one of the oldest femaies shortly after the death of the a-female. About seven

months after the death of the mother the female gave birth to triplets (see also Rothe et al.,

in press).

© Biodiversity Heritage Library, http://www.biodiversitylibrary.org/



u c
•H
ja

Ö TO—
O 0) 6 0H Owh 0) g
p m ow—
a
0) Sh

U « 0) w
C>t4JBl
O TO4h O
Ut3 TOrH

• • in 0)4-)

J3 >iP Sh

p TO4h-h
c shts «ja

•HX> S-l

in in oi in

rH ^ >vP W
3 0) (TJ V|_| O
Q.PTS TOrH
*4H
ü) (Ö C

Sh >i

OP wo

in o> in

rH u >1

0<4H WO
X 0) o
H)jar-I c

oua
in 3

ra

o
X a)

0) >i

XP
0) (0

M Sh

3—
Ol 0 0
öw-i s-i g
A3 O Ol—'

4-1

1 0 1 TI

0 1
-

i g 00
1 u g
1 Ol 1 TS u te

! j

i cn 1 TS
4-H P Ol 1 -Hin 1 0) OJ 1 3 i in i TO

0 i ö XrH
01-H ay

1 4-1 •

1 TOCN
TP nt er

l i

i >i i

>i 1

J3
in 1 4H PP TS 3 1 <D 1 S-i 1 •-P
ca 1 o S-i 1 w ••

i g .ß 1 >-i 1 0) 1 O S-i

O 01 Ol ß 1 >1 •
1 > O 1 g-H

rH i in 014-1 0 O i cd tn 1 ö o C 1 S 1 -H g 1 ja
1 w in g i -o in i g 0 1 o TS 1 g 1 rH [ in s-i

Q) 1 o •- p 1 -H •H 0) 1 1 i oim i n oi

1 rHP -<ü i r-Tl 1 PVO in 1 Ol P 1 0 1 TS • 1 p
O 1 TS 1 J2 a>i ßrH 1 .ß 1 ß 3 i in i A ß
4-1 1 Ol 1 (1) 0) 3 1 TS •

1 Ol"* 3 1 0 Sh 1 4H I •»
I •H

0) 1 > 1 U 3 OP i <D a 1 3 • 0. u 1 O 1 TS •• 1 TS
ja 1 rH 1 0 TO >-i O S

*"

1 -H g 0) 1 Ol • 1 TO 0)

1 0 1 4-1 U Oiß ?
in

1 ts 0 "
n

S-i i m i p in i ß
Ol 1 W 1 <u 1 u j ^ i in i 3 m i

•-0
>i 1 W i ja u rH 4-1 1 4-1 4H 1 0 1 U-ri 1 ß—
(0 1 -H 1 0) TO 6 1 UTS 1 o
"O 1 TS 1 XiP 1 öS 0) 1 0) 1 •HTJ

1 P c u 1 o ß 1 S-i 1 u •
1 P 0)

o i a 1 ß 3 <U 01 1 o 1 0) i a i 3TS
in 1 3 1 0J3 an 1 fc. 0) . 1 1/1 o

i p 1 4-1 g | rH 3
1 0 i g in o i g TS 1 4H O 1 4H O 1 OrH
1 }-l 1 ß 4H _ u 1 g 0 O 0 ß O O 1 TO g 1 U 1 in O

X 1 Di 1 0) 0 g 0) i o in g g 4JLD TO g g 1 TS 1 in ß
0 1 ß-H oja > u i >*ri 1 TO •-

1 •H-H
^ 1 0 wo u 1 4HTS gS rH 1 TO -

1 >1ül 1 TS

0. 1 fi 1 rH 0) 4H O i ß CN CN rH rH 1 TJCl i in i J3
0. 1 * 1 >.3P g >rH 1 U fO 1 3 g O i in o i Q1P
(0 1 0 1 ^ ft3 TJ •HrH 1 0) 1 Q.S-1 o a 1 0 • g ••

1 0) ••
1 >T-H 1 P Sh

1 ß 1 01 X >-! (DO TS 0) 1 p g l X O) i-l g 1 s •
1 ß •

1 TO 1 OJ-H
ß 1 M 1 >D(J TSrH 1 J3 1 in in in in in 1 O «1 1 TS S-i 1 rH ja
o 1 ß 1 -H 0) ß W X 1 OiO in 1 4H u in 1 VI -in in i in 1 0) 1 a\
•rl 1 3 1 rHP (-1 01T) 03 0) 1 3 H i p m ß H 1 lO-H H 1 >tH 1 CNP 1 g w
P 1 0) V) O <D 1 TO4H TS i in o TS 1 TS <HTJ TS 1 1-iT) 1 rH4H 1 o in

a 1 S-i 1 TS S-lE WH 2 1 TS 0 1 J-i o wp 1 >i 1 OJ 1 TO 1 u o
o> 1 Ol 1 -HO Ol TS ao 1 "H g J5 1 fd • S-4 •

1 > •
1 Sh 1 rH

o 1 J2 1 P4-I TS 3 i 4h in & g O) a 1 TS O, o) a a 1 -H ß. i o> in i

c 1 P 1 W O 4-1 0 0 i in g 1 0 3 g 1 g p g g 1 rH g 1 p >1

1

Sh

0 1 TO 1 TOP s 4-1 1 s-i S 1 TS 0 O l P s TS fö 0 1 ß O 4H O 0 1 0) 0 1 4H TO 1
• Ol

o 1 4-1 1 HlHiJ g 0 OiP 1 rOrH u 1 (UP 10 O V 1 O U TO U u 1 TS O 1 TO TS 1 WP
•H TO

CN 1 rH 1 ro 1 rH 1 rH 1 Tl^
0)

CNCNr-r-
rHrHrHrH

ao
g4H
0 0)

uja

OIO
jar-
grH
0)

g •

x
ao
3 S-i

o a
Sh a
OlTO

o a
3

rH >,
TO rH

g ßH 0

Ol rH
ß 3

in g
in

om

Ol

S-I4-I

o ß

gl
>

•-3
4H| OJ-ri

TO

g 0
0) g

<n
4-1

O
I rH

4-1 O
.«.p

0>

rH in
o TOrH
CN g

ja
g 3

X
in •-

~o
g j^g

p ~
0 ßin rH

OrH TO

g >

© Biodiversity Heritage Library, http://www.biodiversitylibrary.org/



3
O
u
o

—
j

i

p-j

o
Vi c OJ 1 rH 1 rH 1 | 1 KD » 4->

• O Q,
0)

4J 4J
^

" "J U <D >i

Od) £ 0 •

1 O (0 rH rH

•iH 014H dl £ , , ,

1 KD U O. C
| 1 r0 d) g O
Ol 1

4_> 0
!

C U CO

O CO d> CO H C
in i oj 1 rH 1 O

o ro^l-! o «gl
| KD 1 KD

oti (0 1—

i

, •

| 1 to • CO

!Viß j 1 X co p
• in d> p , d)-H O,
> •• >,4-> Vi I I l 1 rH in | | l r- C0XJ X
(ÖTS rÖ4H-H \

1 CO KD | | 1 rH d)

.ß d)Tl rOXl l | I

0) > i | 1 O O."
X) U U i | g 0

d) CO QJ CO
• .

| 1 OJ U O E
X in >,p ui 1 1 rH 1 o [ 1 OJ d) U
cuxi n3M-i o 1 OJ C m
CO 0*0 <T3 j—

1

1 OJ rH 4-) •«

| U U v
viß ,

1 j (d d)

•• 10 d)P j | 0*Q 4H

X! >iP Vi l I n 1 1 ro | 1 KD g c
.. 4J (0 4H-H \ O i m Vi <1)-H

ß Vit) roxi l 1 rH | O E
O-H 1 1 1

HXl Vi 1 rH 0.0
10 10 d) 10 i j (B 3 g 10

H Vi >,P 10 I I cxi 1 1 o | 1 H g o rH
3 d) (0 >4-l O 1 1 o (

|

1 KD •H Vim . (0 w
O.PTJ (ÖrH 1 OJ CO) —
X4H i 1 <Ö 0 rH ^ J g ^
d) (0 C 1 1 H 1 1 rH | 1 rH 1 1

4-) (TJ ß ro O
1 1 | ö > rö O E ß

1 | | SO Vi 1 O d> rH
ö CT» f]qi n

O L0 \

J d) 4-> H rH ß
Vi >l 1 1 LT) 1 1 1 |

. C »«
1 c

4H O CO (Ö 1 1
"31 Q, . p .

.

O-P 10 X) 1 1 C > 1 O x o • P
MH O ; O O Vi CO O

ß (OiH ß 1 1 H X Vi Ot CO ß
0 1

| ß Vi
•H l Qj -

CO d) CO i CO OXl 'O rö xi ß
iH Vi >i t— -^31

| | i n I

.

| CO Vi E Vi

ß o co ro
1 > Vi >i OrH

04h cot! .

rH -P rH (ü Vi CO g P
X d) 0 1 i | CUrH C O P d) >i O Vi

(DXlrH C n i i 1 rH | 1 rH CO 4H > rö U O
Vl-H 0 CO fÖ'H'O Xl

1 O C 4-) CD H rH • - rö

ß i i t | | • ^^rj . Q; O O XSH g D > m 0 [34 - rH "OO dl CO

| XI 3rH" C_) CO Vi Xl OJ P CO

+ i rö d) rö Vi ß O
> 6+ 1 rH 1 TS (X Sß P d) • VlrH

* g l l | | 4H 4H 1 1 4H (CO d) ß P CO P X U
•H + i | 4-1 g 1 E (DXl'Ü 00<röß4HOCDVi

•H Vi 3 3 Vi ß4H 3 rö Vi Vi (U

ß rö co i—

f

Ol O 0-4 0-4 P
co l + 1 CS KV u Vi d) (DrH aS4H
d)Xt l

• g e l 1 44 1 ^1 . ~ ß r-5 OiP g rH tö O rö

CO 3 1 g 4H + + 1 1 4H Ö O-H
CO CO 1 "P i g g E g i 1 4H Vi g d) >r U Vi Vi CO

(0 | 1 dl ß rH Vi dl <D dl KV >i
i + xim 4-j Xl d) »Xl g P XI rö

u I gfjrH Vi rö I> röUHP'O
T) 1 4H I * + 4-4 * 4H 1 0 -H P-H CD a O rö O

X fö 1 1 * i + g * + 4-4 1 ..g oxi
0) >i 1 4-1 l g + 4H E g 1 | g d) 4->\ X! d) rö OX3 •-com •

CO l g g ß 'O Vi Vi C\ j irj d) in co rö O) 0*)4H!di - • ~ O
d) g 1

; 4J (P 4-) 4_) TJ'H
OiD I * „

1 * 4J COP •»•»ß^ d)P
fd fd g| | gl 1 4h! 4H| El 1 l 4h! 4H O 1 X Vi ß CO CO Vi 0>H Vi

1

!

4H d) <3j - 1 -
c—| CO CO O ßrH 0

| P4H OOdlrödJXl
0 • '

Vt"fB O 4HrHrH Vi O a rö

H OJ | ^ 1 OJ CO «S1
1 1 KD 4H O >l4H d) Vi ( X

X 4-) \ dj (DdlöViViSVidlVi
d) rö 1 rH 1 KD ro KD 1 1 rH • -n • -Xi 10 P CU d) O dl dl

CO Vi (D ß 0"\ 4H4HPP P d) P
O i m

1o
" ^

d)

a rÖ 0 44 4H i—1 ß i—i 4H
3—

-

d) OO -
1 KD 1 KD CT) 1 I in g i m 4-> 0 • - co ro »ß E

ÖH-i Vi 6 rH 1 1 OJ 1 OJ Vi g! CO CO CO CO t CO

rö 0 Ol"
1-1

! i ß rcj D 0 >i>iOOJ Ö >i
UHi—1 rö (CrH rö

1 gxl
^

CO

OlP
.

!
"O >i rö d) Vi d) a

U-l dl c I 1 1

.-
•H Vi VlrHC^ d)i—!

ß*3*

1 Vi rc j I X i X '"'S rj rjj Or^lOPXl 0
ö 0. c 1 (.0 4-> •- CDXl4HrHrH4H rÖ Vi ß— rö ßo ap d) ro P Ol 0
CO 4-4 1 4-4 l g g 4H 1 i g CO OX) >i>i CO -H
CO 1 1 1 | | £ 0>HrH S-, Vi Vi >,CrHP
0 o i a 1 ö Ö ö 1 ! ö ß O-P TJX1 O (1) OrH 3 rö a

OU3 • ß g > >P -HO)
E CrH X O E -H-H Vi >iU U

a -H O O O U.1rHrH 0 Vi d) ß
3 rH 1 D >r> 1 CO Vi (dt) <d oj^ d) ao
O CJ 1 X I cd U J 1 1 i co a CO rö grOTS CO > CO U
Vi i ei O -HO
cn 1 u g + x) ra

© Biodiversity Heritage Library, http://www.biodiversitylibrary.org/



Reproductive reorganization in Callithrix jacchus 5

Special groups (n = 2)

In one group the father has been so severely attacked by his son that he had to be removed

from the family. He died some minutes later due to a severe shock. We do not know why
the father has been attacked. Subsequently the son interacted sexually with his mother.

This pair produced altogether six litters. In the second case a sexually experienced male

(father of 13 litters) got for social companion one of his adult daughters (mother of 7

litters). The female gave birth to male/female litter (see also French et al. 1984 for S.

oedipus) which reproduced as well after removal of their parents (Table 1).

Discussion

The rather high frequency of inbreeding in incomplete groups cannot be interpreted as a

mere accidential event. It is striking how often the groups violate the incest taboo,

supposed such a phenomenon actually exists. The expulsion of the a-male in Gr. F (s.

Table 2) (a similar Situation was observed by Spichiger-Carlsson, 1982) may indicate

that the incest taboo is only weakly realized in the common marmoset, and eventually

influenced by the laboratory condition.

No less important seems to us the sexual interactions of a female with her father and the

onset of pregnancy whilst the mother was sick and had to be treated medically (see also

Epple 1967). This Observation confirms the findings of Abbott (1984) and Evans and

Hodges (1984) according to which the daughters may ovulate in the presence of their

mother. Besides this the mere physical presence of their mother (= highest ranking female

in the family) does not seem to be sufficient to prevent sexual behaviour of the a-male with

his daughter(s). The result of this 'longterm study' contrasts to the observations in a

'shortterm study' of Anzenberger (1983), in which the presence of the mother and her

offspring prevented sexual behaviour of the father and a stränge female in a neighbouring

cage, to which only the father and the stränge female had access. However, we cannot

exclude that the sickness of the a-female might have influenced the result, for example due

to the eventuel loss of her a-status because of her physical inability. On the other hand

Rothes (1974) hypothesis that marmosets are monogamous by Status and not by emo-

tional bond would be confirmed by that event.

Most striking to us has been the fact that in groups with unrelated members the

reproductive reorganization was not incestuous but was based on the integration of the

genetically unrelated group members, even when they were younger than the offspring of

the remaining parent. We had, however, to prove, whether there has possibly existed a

dominance-subordination relationship between the integrated and the family-born group

members. In this case the avoidance of inbreeding could only be interpreted as a secondary

phenomenon. But if incest avoidance must be regarded as a primary event, then the

cognitive capacity of the common marmoset must be highly valued, especially since no

group odor could be made responsible for that result (Epple, pers. comm.), except it

would be genetically determined by a single Mendelian gene locus. To what extent young
females experience an accelerated sexual maturation when becoming a-female cannot be

answered at the moment (see also Tardif 1984).

We do not know whether infant transfer and/or infant-emigration/-immigration can be

regarded as a regulär event in the life of a marmoset group in order to offer a proper

strategy for the reproductive reorganization of an uncomplete family. However, Dawson
(1976) observed a rather frequent migration of juvenile Saguinus oedipus geoffroyi between

neighbouring groups. At least in this tamarin species infant transfer seems to be a regulär

behaviour in the natural habitat.
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Zusammenfassung

Reproduktive Reorganisation in unvollständigen Gruppen des Weißbüscheläffchens

(Callithrix jacchus) unter Laborbedingungen

Die vorliegende Arbeit beschreibt Inzucht und deren Vermeidung in unvollständigen Callithrix

jacchus-Gruppen. Untersucht wurden 20 Gruppen, die in drei Kategorien gegliedert wurden:

1. Gruppen, die ausschließlich verwandte Mitglieder enthalten; 2. Gruppen mit genetisch fremden
Tieren a. entweder durch Integration infantiler/juveniler Tiere oder b. durch Integration eines adulten

fremden Männchens in eine Weibchen-Gruppe (Mutter und vier Töchter). Insgesamt sechs Gruppen
setzten die Reproduktion nach Verlust eines Elters fort. Die relativ große Anzahl von Familien (4 von
15 Gruppen), in denen nach Verlust des Elters Inzucht auftrat, kann nicht mehr als ein rein zufälliges

Ereignis gewertet werden. Sehr auffällig ist die Einbeziehung der genetisch nicht verwandten Tiere in

die reproduktive Reorganisation, in solchen Gruppen (n = 5), in die genetisch fremde Tiere integriert

worden sind.
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