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Abstract

In biology, exclusive paternal care (EPC) means any behavior that only a father or a male

animal has after post-fertilization, also called spawning, to help and increase the offspring’s survival
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rate. In the case of single father family, the mother or female will not show maternal care but
leave after egg laying. Based on the review of the literature in invertebrate animals, this behavior is
considered to be a very uncommon form of post-fertilization parental investment. However, EPC
in invertebrates is found in some species for instances of the following 3 phylums: (1) Annelida;
such as Neanthes (Nareis) acuminate (2) Arthropoda; such as harvestman: Zygopachylus and
Lepchana, Millipede: Brachycybe nodulosa, Yamasinaium noduligerum, Sea spider: Achelia
simplissima, Giant water bug: Kirkaldyia deyrolli and Abedus herberti; Assassin bug: Rhynocoris tristis
and Zelus sp., Leaf-footed bugs: Scolopocerus sp. and Plunentis sp., Thrips: Holothrips karnyi, and
(3) Mollusca; such as the gastropod sea snail Solenosteira macrospira and others. Details of EPC
behavior in each animal taxa, including the common behavior of the single father among

invertebrates, are presented in this article.
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Figure 1 Examples of single father in invertebrate animals. A: Male polychaeta worm, N. acuminate,
guards the eggs in his borrow. B: Male harvestman, Z. albomarginis, is in inside his nest,
while a female is outside [44]. C: Male harvestman, . pustulosa, guards egg batches on a
leaf [25]. D: Male sea spider, A. simplissima, carries eight egg masses on the ventral side
[30]. E: Male giant water bug, Kirkaldyia sp., guards egg masses [ 12]. F: Male giant water
bug, Belostoma sp., carries the eggs on his back [5]. G: Males stink bugs, L. augur, guards
the egg mass of early hatched nymphs while copulating with a female [36]. H: Male thrip,
H. karnyi, suards an egg mass [41]. I: Male millipede, Brachycybe sp., guards an egg mass
by coiling around it [12]. J: Male marine whelk, S. macrospira, carries egg capsules [43]. K:

Male, harvestman, S. aff. flavolimbatus, guards the egg mass on the palm petiole [27].
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way Idolothrips wdglwiiraziing@inssunisileg

@ '

waorsnunauly waslingAnssudnsnsedunsn

o v

Tual¥diAeaiuuasa [41] Crespi (1988) wuil

@

s veaundgl H. kamyi (Hood) agsiagiulite

'
(Y] ' @

Undeserawsluuinaiiuiinely dgidediu
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runaiuuaziumevItnve1evuInesn (5

1H) uagAnumeduviod n13AednyuLsuinazay
asen1Inevesieladenids ddndvuialve

Y

1 '

finsvruzuasiludguanauluuaslinauiugiuim

Wevatedi danaslnd e idud1veseann

Jnavidennauniuddendeldmedglinazazd

o

NERANTTUNFUAY

o

Snudulledmilivanens

| o

AUMN

v A

HTLAAS D

Y

o

g

Aflaifienauainasnaniugiusia

g7 0811193 N0 1 NYAVRIA I T vUL Bty

Y

UNAS 191D ULT1UINEUAUA LT Y (sneaking
behavior) fifdenslyluaiaiunvesiag vus
(35U 1H) [41]

Y

3.3 lWauueadan (Beguazuiin)
waRnssuneidsuRenulueszianh
Wiea 1w @aldd Solenosteira macrospira N113
Anw1ves Kamel way Grosberg (2012) wui11ae
S. macrospira Wuwanvanefavaneiile uavinng

Ufausnelu ndanswauiugdudsazindalug

o

WUULAYUYA (capsule) asuuiudenvesfan fag

nANANNUALTeMa186 Y (Useunal 2-5 §72) F9vin

s '

Tludareganianauiugnungulavundsesiag

3 9

'
LY o =

FWIUNN (FUN 1)) fagiamilaazaulivaiensen

NNTHANAUALT 8na186 2l ug 19385 8y

t2 =

AREAN

Y

naulduundvesda VWA & WaTANYUY
AMeuenseiy szevainisitneeslyluidusn
gauanvldiiaiUszann 1 ey nslidigvuly
WaNEATENTIITEEENSHALINTTA1eT U ZYITH
JYEELINIV0INTARAGNVEBON L UNAELRBY
[43] wgaﬂiiumi@LLaqﬂmaaﬁaﬁmawamﬁﬂﬁLﬂu
%aﬁﬁmmaﬁLﬁuMWﬂ@faﬂWiaajiammaqqﬂ W31
nMswpdeuiivesialdwinuiihdnstelvly
N5AARUNANLALANIUATEAIINATITUIG (desic-

cation stress) Tugaanas waznisvulugeaglly
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Iesueen@iaunniu ewinmnligninsuuiiy
wielddulaauazvinlilyvineendiau (anoxic)

wazlidarusafinudeau [42,43]

4. ANWULIIUVDINOANTTUNDLAYUABIN
wuludndlisinszandunas
AsnunInenalsiAsafungfnssue

o

Wesagludnilusinsegndundmudneae sy

be

o [

viseAReAdaiuAcil (1) AEvenauiugiudly

@ =

naneea (2) A Insguagnuuunisiiigua

1

91501 waziin1sdastueann (3) FrHazaua

Y Y

naulinateasen (clutches) Fa191nnsHauiv

'
v vaa

fnfiuszaunisallunng

Y

auagniinazlasunisAndennauiugaind iy

fAndleviatasa way (4)

Judusdivwsn detusgnsildlunisersnundnagle

'3

waufuiudednvatedilugisanianauiug

q

5. @su

9
noAnssunedesfemuludniliingegn

Fundsunaviaiy 3 ay A Induweuilaan Tulay

1 19

915Insinan wazlnduueadani Inednindu

P

neisaRorluudasalddasiizunuunasiuuuy
yomgAnsIuNsguagniimeiuly wu msadess
violnss mshguasiinldegiuil mswulvdas
lusne Miguasisnugngeulazn1sniesemns
dwiugn nMsfnwdnuuzdnmemisidsuis
Wiviudassnaniugiudalienareda gua
or5nuluvatsasenlura9din wazdan i i
Uszaunisallunisquagndnaglasunisdmiden
wafugandlodusuduusn daannssaus
nanstannsnlfiutoyalunsatvayudodud
s iTauinsvemgAnssuninduneides

werludadlafinszgndundudunaniainns
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ARLERNANENTLGVRIR LY (female mate choice
) HgwouifiTngAnssunisquagnann nansag
filsifiwgAnssunisquagn damsdnidenveasiuile
wazN1SUTUMYIR I IUNTEUIUNTITRINANT
0g1981IUY dawaliiuvesiafidngAnssugua

andanseguazarevenludagniiluusiasiu 9 au

wdesulagdu (40]
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