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ABSTRACT

Longevity information was collected from 219 literature sources for 244
decapod crustaceans, representing 1.7% of species, 4.8% of genera and 30%
of families. Reliable methods of age determination (laboratory rearing, mark-
recapture method, growth models, lipofuscin method) revealed longevities
from 0.1 to 72 years, corresponding to a 700-fold difference between the
shortest and longest lived species. The mean longevity of the species included
in thisarticle is 7.1 years (SD=10.18; CV=142.9%); 61.1% of the species live
less than S years, 29.5% live between S and 20 years, and 9.4% live longer
than 20 years. The basal Dendrobranchiata have a mean longevity of only
2.1 years whereas the Achelata have a mean longevity of 27.2 years. The
oldest decapod aged with a direct method is a hermit crab that was reared in
captivity for more than 42 years. The particularly long-lived species belong
to different families of the infraorders Achelata, Astacidea, Anomura and
Brachyura. Average longevity is highest in semiterrestrial and terrestrial
habitats (13.0 years), followed by freshwater (7.2 years) and marine and
brackish waters (6.0 years). The deep sea, polar waters, freshwater caves and
terrestrial environments apparently promote the evolution of high life spans.
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INTRODUCTION

Ageing and longevity in the Decapoda s still a neglected field of research.
In 2012, I have published the first comprehensive review article on ageing
and longevity in this ecologically and economically important animal group
(Vogt, 2012). This paper summarized life span data, anti-ageing strategies
and age related diseases and discussed the impacts of indeterminate growth
and different environments on longevity. Since then, further review articles
and book chapters with comprehensive ageing data have been published for
freshwater decapods (Vogt, 2014 ), freshwater crayfish (McLay and van den
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Brink, 2016), brachyuran crabs (McLay, 2015),
cave dwelling decapods (Venarsky ef al., 2012), and
crustaceans (Vogt, 2018). In the present article I have
compiled and updated all reliable longevity data of
decapods that I could find in original studies, review
papers and species profiles provided by experienced
carcinologists. In addition, I have compared longevities
between the higher taxa of the Decapoda and between
marine, freshwater and terrestrial environments.

Ageing techniques and their advantages and disadvantages

The longevity data compiled in this paper were
obtained with different ageing techniques like growth
models, the lipofuscin method, the mark and recapture
method, and rearing in captivity. Growth models
based on size-frequency and life history data were
predominant. Sometimes, life spans were directly
estimated from size-frequency and life history data
without applying growth models. An alternative
indirect ageing method was quantification of the age
pigment lipofuscin. The direct methods applied were
the mark-recapture method and rearing in captivity.

Rearing in captivity from hatching to death is the
most exact ageing technique. However, life span data
obtained with this approach are mainly available for
relatively short-lived aquaculture, laboratory and
pet species. This method underestimates longevity
in the wild if the culture conditions are inadequate.
On the other hand, it can considerably overestimate
natural longevity because protection from adverse
environmental conditions, predators and diseases can
greatly expand life span. Thus, rearing under optimal
conditions reflects the upper possible age limits of
the species.

The mark and recapture method is presently the
only direct ageing technique applied in the wild. In
order to ensure life-long retention of the mark, the tags
have to be placed underneath the cuticle. Otherwise,
they are lost during moulting. There are several
internal markers available for decapods, among them
passive integrated transponders (microchips), coded
microwire tags, visible implant alphanumeric tags and
visible implant elastomeres (Hartnoll, 2001; Davis et
al., 2004; Bufi¢ et al., 2008). Further details on mark-
recapture methods are found in Hartnoll (2001), Vogt
(2012) and Kilada and Driscoll (2017). In practice, the
mark-recapture method was mostly used to estimate
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growth increment per year, which was then used in
growth models. There are only few cases where marked
specimens were recaptured after more than a decade.
For example, a Procambarus erythrops crayfish was
recaptured in Sim’s Sink cave, Florida, 16 years after
marking (Streever, 1996).

The most widespread ageing method used in
wild populations is the analysis of length-frequency
distributions and reproduction parameters, often
combined with growth models. Size frequency
analysis depends on the identification of modes in the
distribution, which can be equated with recruitment
cohorts or year classes. The raw data are first grouped
into length groups and then converted to age groups.
Growth models such as the von Bertalanfty equation
help to estimate longevity from length frequency and
life history data. Further details are found in Hartnoll
(2001) and Jennings et al. (2001). Size frequency
analysis gives reliable information for short-lived species
with well-defined annual reproduction periods. The
approach becomes increasingly unreliable the longer a
species lives because slowly growing specimens of older
age may group together with fast growing specimens
of younger age. Since these effects increase with age,
size-frequency based growth models are imprecise
in long-lived species (Sheehy et al., 1999; Hartnoll,
2001). Moreover, the von Bertalanffy growth model
assumes that an organism reaches a maximum size and
approaches this size asymptotically. This assumption
holds for the determinately growing decapods like the
snow crab Chionoecetes opilio, which stops growing
after a terminal moult but continues to live for several
years (Ernst et al., 2005 ). However, most decapods are
indeterminate growers and have no fixed growth limit.

The lipofuscin method is based on the continuous,
life-long deposition of lipofuscin in persistent cell types.
Lipofuscin is a fluorescent, yellow-brown aggregate
consisting of oxidized protein and lipid clusters (Jung et
al.,2007). It originates from lysosomal degradation of
cytosolic proteasome-protein complexes and damaged
cell organelles. Lipofuscin is insoluble, resists enzymatic
degradation and is deposited in residual bodies within
the cells. The neurons and neuroglia of some brain
areas of decapods obviously persist throughout life
and accumulate lipofuscin with age, providing ideal
targets for lipofuscin-based age determination (Sheehy,
1992). The lipofuscin content is usually quantified
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by measurement of the lipofuscin area in histological
sections and, less reliably, by spectrofluorometric
analysis. The lipofuscin content is a marker of the
physiological age rather than the chronological age,
and therefore, calibration is required with specimens
of known age and for each environment (Sheehy et
al., 1995b; Maxwell et al., 2007). In long-lived species,
the lipofuscin method is apparently superior to size or
weight based ageing techniques (Belchier et al., 1998).

Leland et al. (2011) and Kilada et al. (2012)
suggested using cuticular growth bands of stomach
ossicles and the growing edge of the eyestalks for age
determination. The interpretation of cuticle bands in
the ossicles as annual age marker is based on the idea
that parts of the gastric mill are retained through the
moult and accumulate a continuous record of age.
Analyses in several species seemed to support this
idea (Kilada and Driscoll, 2017; Gnanalingam et al.,
2019). However, Sheridan and O’Connor (2018) and
Becker et al. (2018) revealed in several species that
the zygocardiac ossicles in question are shed during
moulting and wondered how the age information
could be transferred to the new cuticle. Because of
this unsettled controvery, I have not included growth
band data in this paper.

ResuLts

Table 1 includes 282 longevity data for 244 species.
These data are heterogeneous because they were
obtained with different ageing methods: 108 data
come from growth models (mainly von Bertalanffy
equations), 61 from the analysis of size-frequency
and life history data, 19 from the mark and recapture
method, 20 from rearing in captivity, 9 from the
lipofuscin method, 2 from shell radiometry, 62 from
review articles, book chapters and the discussion
sections of papers, and 33 from species profiles
compiled by experienced carcinologists (some papers
have used more than one ageing approach). Table 1
lists the highest longevities given by the authors. These
are either minimum expected life spans, maximum life
spans estimated by growth models, or recorded ages of
the oldest individuals. The list represents 1.7% of the
14,335 decapod species, 4.8% of the genera, 30% of
the families and 63.6% of the sub-/infraorders.

Mean longevity of the 244 decapod speciesis 7.12
years with 4.1% of the species living less than 1 year,
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57.0% living from 1-4.9 years, 18.4% from 5-9.9 years,
11.1% from 10-19.9 years and 9.4% living beyond
20 years (Fig. 1). The oldest decapod in captivity
is a 42-year old hermit crab (Coenobita clypeatus).
This specimen was purchased by Carol Ann Ormes
in summer 1976 and kept since then as a pet (Atlas
Obscura, 2019). It was still alive in December 2018
(NBC2 News, 2018). The oldest marked decapod ever
recaptured is a caridean freshwater shrimp (Xiphocaris
elongata) from a headwater stream in Puerto Rico.
It was recaptured after 18 years (Cross et al., 2008).
The highest age determined by the lipofuscin method
was 729 years for a female of the European lobster,
Hommarus gammarus, from the Yorkshire fishery
in UK. (Sheehy ef al., 1999). The maximum age
estimated by growth models was 70-100 years for
females and males of coconut crab, Birgus latro, on
Christmas island (Drew et al., 2013). The highest age
ever estimated by growth models was 176 years in the
cave-dwelling crayfish Orconectes australis (cf. Cooper,
1975). However, reinvestigation of new populations
and Cooper’s data with refined growth models revealed
a longevity of 22 years for this species, with only a
small proportion of individuals exceeding this age
(Venarsky et al., 2012).

Longevity differences between and within higher taxa

Longevity varies markedly between sub-/infraorders
(Table 2). The plesiomorphic Dendrobrachiata have
average longevities of 2.1 years. The average lifespan
of the derived Pleocyemata, which include all other
infraorders, is 7.8 years. Caridea live on average for
4.2 years, Brachyura for 5.6 years, Astacidea for 11.0
years, Anomura for 11.4 years and Achelata for 27.2
years (Table 2). For the Gebiidea I have found only one
reliable value of 4 years, and for the Axiidea, Polychelida
and Glypheidea data are apparently lacking. Kornienko
(2013) estimated the longevity of the Gebiidea and
Axiidea to 2-S years but mentioned that some workers
have estimated their maximum life span to 10 years
and more.

Longevity can markedly differ among members
of the same higher taxon. Longevity varies from
0.1-9 years (CV=75.6%) in the Dendrobranchiata,
0.5-18 years (CV=96.7%) in the Caridea, 0.7-30
years (CV=102.9%) in the Brachyura, 0.7-70
years (CV=161.2%) in the Anomura, 1.5-72 years

3



http://www.editoraletra1.com.br

14 LLO610T :£Z ‘shidnoN

£007 ‘KI9ssTUR pue nqequsaur(J S ST W SH6T ‘lererenN .:ﬁ&oﬁ DAIIOUI)OS
8661 ‘uondonny WO T W €L61 ‘SN R djur)IR] ZIPJ VIVUNUNID DI2IOUI]0S Elayschldic)(UN
T661 “Ip 32 99T i 1 W (TT61 ‘ussueyy) suaon; viSiasosuany
T661 “[v 12 99T 4 0 W S061 ‘@Anourysny snomody! sajary
T10¢ “Ip 9 urwry WO 1ST6T N 0€8T ‘SpIemMpPH SU[IA] "H SHI1pul 23y
£00¢ ‘Buoaf pue yo WO 1-80 W 6161 ‘USSURH] Sisuauty saja0y aepnsadiog
ST0T “v 42 oynseD WO T
¥10¢ “v 32 sado] WO ST 4N (2981 9o[1°H) tado.y snavuadoydry
0T0T ‘TWOQ PUE UIesSOF] WO ST
+00T “1v 12 24D ) €1-T1 W (0981 ‘wosdwmg) sLiyso4and v1quIDIDSLYIVAT,
L10T “r 32 sado] WO 9 T-T1T
910¢ “v 32 e1OIED) WO T'T-L0 W (1£81 ‘wosdwmg) snpo4suod snavuadpury
ST0T “I7 32 BATIS WD 1T W (L961 Pyueyre zaxaq) sHiqns snavuad
£661Iv 12 SO1R[R] WO 6T-LT
S00T R.NB 712 NNGSHNE.NN&@Q EU LT q _E 1481 .ﬁOm&Eﬁm wthwox.:“@m snavuaq
0L61 “[00) pue roupury S 4 dNW A L9LT Nw:mmﬁ:_d mE@@uw snavuaq
L00T “Ip 32 TpUBWIRWEIN WO WLT-€T W 18T ‘UBRH (] SIYINSIUIS SNIVUIJ
9007 ‘919139 pue ] WO 4 W (L96T ‘oyuryreq za13q) stsuajnod snavuaq
®S661 “Iv 12 Ayaays W1 T
1861 ‘YOION NN ST W 86L1 ‘SNIdLIqe] UOpOUOU SNIVUI]
0T0T “1v 2 A[eIA WD € W (SLLY ‘Teds107) sninyygvaay snavuad
9007¢ ‘19391 pue T WO 4 W L1ST O[II3er] SISUdIsviq snavuad
€L6T ‘ZaaLYD WO €T-TT N 1681 ‘SoA] $122)2D snavuag
£10T ‘TWwoyQ pue eueyre] ) ST W 9861 “I91UsO1)) sapronssif snavuadvivg
L661 “Ip 32 eyIURLY s z W (L€81 ‘sprempq Ul 'H) 143, 135 s1sdoavuadping
810¢ ‘TWOoyQ pue uewyey WO €T W (061 ‘ueN 2p) avSoqss sisdoavuadvyapy
00T “Ir 121040 WD 9T-S'T W (2061 ‘unquyey) 1app sisdoavuadviay
1661 ‘Quna as [ W (481 ‘ueel] 9Qq) stsua snavuadviay
6961 ‘nlunyy ds 1 W (0981 .ﬁOmmEﬁmv smjdovpouass snavuadod Ay deproeud
T661 ‘v 12997 od 10 W (ST6T ‘orrepestoq) moxvf qngazjpg seprRyNT
10T “Jv 12 3ssuodey WO S+ W (LT81 ‘ossry) vavijof pydiowoavisiey
8661 ‘TUIY pue Iy 1810 WD 6
L861 ‘DNsawd(J pue epieg s ¢ W (9181 ‘ossny) snyvuuszup snajsiey SepraIsLy BIRIYOURIQOIPUS(
dUAIY MMHMMH AEC ueds ay1T JUSWIUOIIAUS saadg Arureg Iapioeyu]/-qng

"sueadeysnid podedsp jo sueds o177 * | 81qOL

spodesap ur eyep £31a38uo] yo vonenidwos y :330A 1807



S LLO6LOZ :£Z ‘sniidnDN
7007 “? 12 4O 106 ST-TT a1 (7981 ‘12[[]°H) snysapow uowav|pd
#00T ‘roneq R (4
TT0T “Jv 32 zonbzgp WD T 4N T061 ‘unquuey snjd1vpossvus uowavip g
q6T0T uequaje UISO[[2GIIM X T q LEST ‘SpIempy SU[TA "H SHLDUUIUD UOUIDID]
0107 “Iv 32 umorg X ¢ A thMﬁ ‘ueN wE :@3:&& WMYIvIqOIDIA
S00¢ ‘woadpn(y pue pPruEA WO T a1 (6161 ‘IStIRq) 2suauputpy WniyIDIQOIIVIAT
661 “Ip 32 QUIRA WD 8 a4 (8SLT ‘snaeuurT) snud4vd wniydvIqOLIVIN
0T0T “v 12 umorg q T a1 (9681 “IQON) #]]240q WniydvIQOIIDINT
010¢ “Iv 12 umoIg X 4 a4 (9€8T ‘uuewdaIp ) SnypupIL WNIDIqOLIVIA Jepruowae[e]
00T ‘Toneg N 9 W 8881 ‘areq ouadg sadoasuv] snuapI0jpuiaN  SePIUIdILIOIEWIN
£00¢ ‘roneq pue uimpreg as 9T W (0581 ‘s2qqID) tmuvwap.nm vypuisd T eprewsAT
00T ‘“oneg N S0 W (1281 ‘wosdwmyg) snynavd sanaypT
$00¢ ‘Toneg a S0 W (86L1 ‘snrouqey) wnioomf sapaspy
€661 “Iv 12 futon WD L W (L881 ‘12p33q) Smoya.pup snistioy)) sepnAjoddry
L86T ‘DISMeISop S b W (LL8T “O™D s1e8) x042f U0Sup1204205
900¢ “Iv 12 SLIBIA[-3uleS WD 6 W (#£L1 ‘sddryq) svatoq uoSuvisosaps
L86T ‘Dismepiapm AaS 14 W (#7281 ‘uIqes) vyvuLwIwaidas vaurgys
1007 Aa1g pue wynyg WTND 01-9 W (1881 ‘1y3q) snouavyup UOSUDII0JON
900¢ “Iv 32 o1ARD) WD ST-T W 9581 ‘uosdumg win.soasuvf uoSuviy)
6661 “1? 24O WO ¢ W (8SLT ‘snoeuurt) uoduvss uosuvi) sepruoJuer)
0T0T 291413 JIP[IM PUe Ysii 'S jo): ST o4 7061 ‘Kel] 123uvd sviowtav|og
q886T ‘eA[IS 2 D4 ‘D ST-1 q Y061 “IO1ANOG 10MWIS DUIPLID))
$007 ‘uoadpn(y pue weg AS It A 0981 ‘wosdumg vyv.ias vupLiv))
eGTOT Yuequaje( UdsO[[dqIIA ds 9 d 0981 ‘uosdumg vyvuapy s vuIpLIDY)
eR86T ‘BAIS 2 WD 1 a 7961 “©350D) 33 weseexdpnry ropuvuiaf uipriv)
$00¢ ‘u0a3pn(y pue weg as 81 d 8E€6T X SIsuau0jUY) PUIPLIDD
SS6T ‘ueunsIon H1 4
6007 ‘ezrewInog pue uassef-IpenoeyJ S ET1-TT
ST0T “Iv 92 03[ep1g N I a4 (1€8T 9RIIA) Hsasvwisap vakydoviyy
800T “]v 12 55010 WO 8 A €961 ‘sy3joY sadiuv] vAy seprlyy
9007 “Iv 32 UI[OSSOIAT WD ET1-T1T W LES]T ‘SpIempH SU[IA “H Smpjjiuiiv snaydy seproydry eIpLIE)
L661 ‘epau] pue Ioyo WD Te W LO6T ‘UBIA 9P Otfjuvjout 1230U2]0S
6961 ‘nlunyy N £T1-8°0 W (LEST ‘SpIempq SUJIAL 'H) SIUI091SSDAI D42I0U|0S
ERLLEACIEN MMHMW (34) ueds 17 JUSWUOIIAUY sapadg Arureg JIapIoexu]/-qng
Ju0) *| 8|gnL
spodesap ur eyep £31a38uo] yo uonerdurod y 350 1807



9 LLO6LOZ :£Z ‘sniidnDN
600T ‘STIeM. d ST 4 (881 ‘voxeq) mpjafnis snjjasvquiv)
600T ‘SITeM. N 1 qd S61 ‘sqqOH 4and snjjaivquiv))
2610T icmﬂcﬁmﬁ USSO[[eqIIMN dsS 91 g1 Y61 Nmon—Ew:S w.::m\_u:uﬁu& SNjja4vquiv)) depLequIe)
£00T “Ip 32 [easq WD 'L a (€81 ﬁ:o:%a%mc miatuwchax snavsvyuoq
866T “Iv 2 1YY W1 L91
SL6T Mg WO AN (4!
L00T 4y23Yg pue e235u0;] WTND L6 d (TS8T ‘eur() snynosmuay snopysufiovg
7007 ‘[POH pue [sstong WD 6 d (£08T “ueryds emed UoA) winiua.LI0j sniqowivjodogsnyy
STOT “[7 42 BBPUIM WD (11-6
0861 ‘uonelg HT4S 9
0007 ‘MRAN A4S YN 9-S q (8581 99[Moqa1a) sadyvd smqowwjodoszsny
ST0T “Iv 42 B1YD D 181-ST
©g00T “I¥ 32 DI[EIS WD YN 8 a (9881 ‘TuuIN) snuvisinf sniqowwgodoygsny
110T “1v 42 eA0yApes k! N
700¢ ‘[2q3ne], pue [epnyg X 01 d (8SL1 ‘snaeuury) snavysv snovisy JepeISy BIPIORISY
800¢ “]v 42 801D AN 8T
800T “Iv 32 501D WO JIT1-S qd (SSST ‘QIAPUIN-ULIIND) ) pw5ucya stvdoydiy seprpLreooydry
$00¢ ‘Toneq R S0 W TL6T 2ovyD 1Suuupw soy],
L86T ‘DIsmeSop S S W (1481 “w0kony) nsddiyd stvsopuonds
$007 ‘1oneg R ST W (1581 ‘pueiq) sisuayops sndivivydapy seproy,
L66T TWoyO WD ¢ W 8881 ‘Oreq ouads staavjuias vy0ISIJ
T10¢ ‘TWoyyQ pue paweqy WD ST W 1L6T ‘HOW(Q avnunzi vymosa)q
00T ‘©20[[0D) WO S¢ W (1S8T ‘apurlq) nspivmpa vy1uoisalqd
6661 ‘erexepes WO 11 W SE6T ‘AOTENEN] $102 SHDpUD
600T ‘UBYDSY pue UISS[IN D 1
700¢ ‘A0[o{08 O 1L=S
900¢ “R[POY A 8 W 8€81 ‘T1ohony siyvaioq smypuvg
1T0T “Iv 12 d31seleyg WD S-L€ W T06T 209V 1ospuipoom snd.ivroia3a ]
9661 “AsuIg pue oy WD 9 W SS61 ‘Opuoweyeq 1paas sndiviosajap] seprepueJ
$661 “Iv 12 OeIIND) ) (A W 9181 ‘ossry sviydix uowavpg
7861 “Aour)g pue uory WD I'T-S°0 a4 6¥61 ‘smyoy 0r3nd uowavpg
8007 “1v 3o Wiy WO 't W $81 ‘ueel o suaprnvd uowav)pg
9L6T ‘TPMOD pue yoaog WD 1 qd (0S81 ‘s2qqrD) snsopnpd uowav)pq
ERLCRCIEN MMHMW (24) ueds 917 JUSWUOIIAUY sapadg Arureg JIopIoenu] /-qng
ELC/ON R (e [e]]
spodesap ur eyep £31a38uo] yo uonerdurod y 350 1807



L LLO6LOZ :£Z ‘sniidnDN
8L61 ‘BIoM d (014 W (8SLT ‘snaeuury) SMIDUIUDS SHADUIOE]
8L61 ‘PIOM. X €¢ W LEST ‘Sprempy U “H SNUDILIUD SNADUIOL] memcEmmZ
L661 “Iv 32 Temed] WO (1101 d (1481 ‘ueel 3(q) snomodp! saproivquiv) JepIprorequie))
0102 2930A 0):! v A L10T ao%ﬁ mmsz.&h; SHAPQUIDIOIJ
8007 Awyag pue dneyn as 4 A (Y161 ‘UOXR]) Stpri1aavia snApqUIDIOLT
8007 “Iv 12 1)eq HT € d €S61 ‘SqQQOH Isnypns snapquivIoid
600 ‘STrEM. d ST El (S06T ‘uueuniQ) 1auty SNAPqUIVIIJ
9661 ‘19A218 A4S YN 91 ok i SL6T ‘uonng xp vA[ey sdoyidia snivquipioig
1102 ‘oyonyD WO 99
LOOT 1preIdyD pue pI[edg WD ¥
2007¢ ‘1oungy N 1 q (TS8T ‘prein)) uy.v)d snivquiIoid
P6T0T uequaje(] Uaso[[PqIIA R ¢ d (¥88T ‘uoxeq) wajv snavquivoid
T10T “Iv 32 LysTeuspy d 01 ok | TL8T 9doD) stutiau $23210240)
TI0T “[v 1 LysTeuap WD YN w ok | (T+61 ‘sopeoy) syp4jsnp 5239910240
600T ‘SIleM o) fa € a1 ($88T ‘UoOXe) snuvioraopn] snivquivdunoy
6007 ‘STTeM. j0): | 9 d (TS81 ‘prenn) sauadop snivquivaunip T
€661 ‘YIIPIOH A ¢ d (oL81 Ewmﬁ.c SHLAIA SMIUOXD]
800€ Awye pue dnegyny ds € 1 (TSST ‘prexny) snausn sniuoxvg
£00¢ ‘T0[4e], 3 € g (0,81 ‘walery) snppvyd smuoxv,g
8007 Awypg pue dnepny das ST q (TS6T ‘swrenM ) 204020 smuoxv,]
STOT “9OTATSS SJTPTIM PUE YSLT 'S "N X b q (L181 ‘onbsauyeyy) snsowsy) smuoxv,f
€661 YOIPIOH k! € d (oL8T k:ummiv SN SHIUOXD]
8007 Awyaq pue dneyny ds ST d (TS6T ‘swrerm) snpoundna snuoxvq
6007 ‘STTeM k! S d 8961 ‘S[[EM 14a5D240 V]JaU0XD]
L661 ‘P18 pue uoysuyo[ H1 ¢ I (L861 Ju_baaﬁ_mv 1UOP4OT SNULIISDALD)
1661 4po11oN HT 9 A (£98T ‘a0D) suatpof snupiaspai)
700¢ ‘weyun(J pue nserno) N 4 ki TSST ‘PIeIIR) SnIsnqo. snipquivy)
9107 “urig usp uea pue Ae oI N ¢ ki 1€61 “19SBaI)) 15Ny Snivquiv))
9T0T “Jung uap uea pue L&e o k: (4 d 8961 ‘sqqOH vy snivquiv))
1107 ‘9Jos1aag pue sauo[ HT4S (%S i €661 ‘101G 33 DRULIIZI( SISUY]2 SHADQUID))
010 ‘vewydnor] HT4S L d 881 ‘UOXe] Sniqnp snivquiv))
8007 Awya pue dneyyn N € A 9961 ‘sawre( snjA1ovpouisvyd snipquivy)
L861 @3¢[[ep pue ukmpy WD AN €1 d (86L1 ‘snLIqe) HU01DQ SHivQUIV))
ERLLEACIEN MMHMW (34) ueds 17 JUSWUOIIAUY sapadg Arureg JIapIoexu]/-qng

Ju0) *| 9|l

spodesap ur eyep £31a38uo] yo uonerdurod y 350

1807



8 LL061L0T :£T 'sniidnpbN
€10¢ “p 12 ma1Q WD AN 0L
O@@ﬂ N‘NR 712 uwﬂuﬁwﬁm WO Om L Ah@hﬂ WSwmQG_\.C Q‘EE mxmw.nm w.mﬁﬁ_n—oﬂwou
0T0T “Iv 32 BYoOy 3 8T q TL6T ‘Keym, mpurys vjsoy
110T “v 32 wayo) WO (£€-8T q 6T Prunyos sisuapnvd viSay
@OON r~§ J2 soog EU T J ._uomﬁ Nﬁmﬁvﬂuﬂmm vw mﬂvﬂuﬂm.—uﬂom .§x§\ Ewﬁ\
mOON ‘.NB Fel mm>~wwﬁou.m>ﬂm EU ﬂW.NIN.N qJ .meﬁ dﬂ&uﬂm Mw m—ﬂvﬁuﬂm.ﬁﬁom &wtu.“e:oNQust EMN<
010¢T “Iv 12 eyo0yg N [ q TH61 Nrwyds vouvif v)3ayy seprdoy BInwouy
900¢ ‘YHwS-3[[IAP pue sdiyq q 1T W 1161 ‘[PANID) ShomvILNDUL SHANUID]
900 “Prus-[AR pue sdiyq 3 0¢ W 0061 ‘Bu1qqe)S ystipis snnuyvdg
9007 “PruS-IIARIA pue sdiryq R ST W (£8L1 ‘snuqeq) svydap snunuivg
700 4yaayg W1 LT W 7961 ‘981005 snudfs snuynuvg
800C Ipreyryy D AN 0¢
£007T “1 32 [PMXE]N W1 0¢ W ($08T ‘a[peneT) sndiw snunuvg
610T ‘OVd ds ot W (LE£8T ‘sprempq U “H) #punv] snso[ seprmuIeq eRPYPY
T10T “IP #2 s3pruo) 6) 14
L66T “Ip 32 SIPRRIADY] WO ¢ W ANQZ amcmﬁm&v pypsnd s.SuMa&D mmEEmmomD BIPIQID)
6007 ‘dmjong pue oIoN WO ¢¢ a 8681 “UOXe] snssofap snovisvivg
6861 ‘dmjong pue emjuog WO 9 a (698T ‘SUSIIEIN UOA) sisualisviq snavisvivd
6661 UAM] pue a10uIy M WD AW 6T a1 (L¥81 UM snospuvjvaz sdoiydauvivg
7007 “1v 10 ukyreq WD AN S—¢ a THST MYM. mzﬁmzui &Ex&:uﬁi
661 ‘UOSpIRYOR] pue IWeH WO 01 a G.va R:oﬁuimc SHIMUDUISD) XDIDYI0IL)
L00T “Iv 32 UESIID WD «87-0C | (998T ‘SUSHIEIN UOA) SnIpULID SIIVISONG
0107 “p 32 1pIRISYD) NI S a Awomz ‘SUaIRIAl :o>v wﬁs:ﬁuu.:ws:w xpiaYy)
010T “1? 42 pIeIYD a 9 q 9€6T e[ 40jon.43s0p Xv49YD)
700¢ Aya2yg WT 8 q 6961 Ty smwpidsno xvia1)
8007 ‘Awipg pue dnerpny ds 09
L661 ‘Twey TN ‘HT 9T d 9¢6T “§rerD 1pjnos sisdosvisy
L00T “Iv 32 s3uo[ WD AN 0€
9007 ‘uos[no)) pue sauof WO AN ST a 6761 ‘MR %3 POUOIA] SHUDUINUDLS SIP10IDISY
L00T “Iv 32 s3uo[ D AN o€ q L86T ‘SqQOH 12115043 Sap10v)syy
L00T “Iv 32 s3uo[ D AN ST q £T6T MR s1s1209]1512q SIp10IvISY seppessere]
900C “1 12 11°d 3 ST-T1 W (8SLT ‘snaeuury) sno1Saaiou sdoaydaN
6661 “1v 12 £y23ys T (LT
dUAIY MMHME A.:O ueds ay1'T JUSWIUOIIAUS] sapadg Arureg Joproenyul/-qng
18y
Ju0) | 9|9l
spodesap ur eyep £31a38uo] yo uonerdurod y 350 1807



6 LLO6LOZ :£Z ‘sniidnDN
110T J&Oﬁwmamz pue RydRWIpEY ds 01 L €681 ‘danssneg wﬁs\ﬁs:w SNUIADIIL)
10T ‘WOP38USN pue JoydEWapey] ds o1 L (T€81 ‘ULIND)) styva21v] SNUIPIID)
8861 ‘NOOOM X 0T L ST8T ‘Q[reneT nunyuvnd vuiosipav))
110T ﬁsowumcmz pue raydewspey ds 1 LIS 1SST ‘SIOPHSH WnIpuliv puiosipiv)) SEPIUIDIEIDN)
900¢ “Iv 12 )assoYy WD T W (L9L1 ‘snaeuury) vpuv) addriopapy seprdduo
£007T ‘00T pue uassep] N oLV W (8SL1 ‘snaeuury) svuapui snupiv))
6661 “Iv 32 B30I H1 [ W L+81 ‘OpIeN 1.4vNIsap snuioiv)) SepIuDIL)
1661 ‘saury HT L W (9581 ‘wosdums) wintipuuazup uoajpuioy
6861 “Iv 10 ASneq ds o1

1661 ‘SSUrl H1 S W (Ts8T ‘eueQ) 123518 SNUIAPIDIIIN

1661 ‘saury HT 14 W (TS8T ‘eue() sy1ovi8 snupivIvia

1661 ‘saury HT S W (L68T ‘unquuey) tluoysuy snupivavja

1661 ‘saury H1 S W (TSST ‘euRQ) S1sUaU0S240 SNULAVI0GI]D)

1661 ‘saur H1 4 W 0b8T ‘[repuey snyonpoid saouv)

6102 ‘OLLOIA ds 1c
1661 ‘soury HT or1
8007 ‘“Iou1J pue Ayaays W1 6 W 8S/1 ‘snaeuur| snandvd souv))

1661 ‘saury] H1 8 W L1871 ‘Aeg snpvio.ir 4aouv?) seprUE))
10T “Iv 0 duemed] HT4S ST W L00T “epeM 23 SUBMEY] ‘RINTIA IDLI0DY SNJOU0IDHAT seprupuedure))
610T “[v 12 DlezeIN WO P61 W (S8LT 95q19H) snpunqipnd smypdapy SEpLIYIRY emAyoerg

S00T “v 32 oneRIUEN WO ST W (6581 ‘wosdumg) snjAjovpraaiq sninSog sepum3eq
0661 ‘earysaye], pue eannsyejn jo):! 0t W (ST8T ‘snIsa[LY,) SnoyvyIsjuv) SHPOYIHLAD] SEPIPOYIIT
0861 ‘ze1d EN 811 W (L181 ‘Kes) vprodivy vyriouig
1661 ‘@nses WO €T-T'T W SE6T ‘Nruydg sisuasriogiod iy
TL6T “Ip 12 [PSUY D L0 W S96T ‘MoNues 1smygjoy vy
6661 ‘0SOpIED) puE 0SO[A WD L'0-90 W SE6T “NIWYDG SISUINISVAQ DILIIUT
L96T “[v 12 01105 EN € W (58T ‘vosdwng) vdoppup vyrowsg sepiddipy
0007 ‘9119 pue eny, WD S¢ W (08T 2sog) sy snpuvqid
0007 ‘9119 pue ey, WD 6¢€ W (96L1 989131 snivzadops snuvuvq)
0007 ‘9119 pue ey, WD b W 6S81 ‘wosduwimg sisuajjuy snivuvqi) sepruadorq
610T “Jueg sepadg ds 0¢ L 606T YPO[MDIIN SiIqviiva v}IQOU0T)
B6T0T ‘PN b_mkaD Jewnuy X 0¢ L LEST ‘sprempy au[iA "H WE_Staq p319OU207)
610 ‘®1dsqQ seRy ‘10T ‘SMIN TDIN o) w L (L8LT ‘snpuiqed) snvadd) vpqgouao)
ERLLEACIEN MMHMM (34) ueds 17 JUSWUOIIAUY sapadg Arureg JIapIoexu]/-qng

Ju0) *| 9|l

spodesap ur eyep £31a38uo] yo uonerdurod y 350

1807



LLO610T :£Z ‘shidnoN

ol
ST0T K2 PN X Sy 4N (081 ‘yirws) xvudnd vonupy
S00T “1v 2 YooY WO L0 an (€61 ‘Due1)) vuvnuwns vonyda
7007 ‘TyonJeurex H1 L an (S€81 ‘uer 3(q) vapov] LISy seprpod£>Q
S10T &mquz R 1 W AwH ST iu.aEmd MSEm&ch&m §Et§:m§< QEPIRIYNA
€661 ToI T WO L W (88LT 95q1oH) opvumbs vlopy aepiley
€661 ‘TWUIE] HT4S ST-9T W 6861 ‘TeNes 3 epep wzunq snuypyydosovyy  seprueyyydonepy
9661 ‘ejoIm;] H1 L0010 W (£L8T ‘uoyBURPOT) vpMasaqng vivwoIL g seprproyseuy
100¢ ‘uef1qg pue [[oulIey WO ‘DY I W (LLLT ‘yueuud ) stsuapasiop snyopup seprydeuy
8661 ‘9qeueIeA) pue oen) H1 1 W 8581 ‘wosdwmng sossaut xvjdoyoudyy
S661 ‘P12 1Y HT4S 6°0-S°0 qdN (061 ‘sea Emosuv 1dwaxy xvjdoypudiyioan
+661 “Iv 12 08D HTDY4 ! W (6061 ‘unquye) v]021.402 snUPSYINT
110 14opaSuajy pue Iaydewapey ds 4 q 1661 SN 3 Sueny) ryauvliwu sopdouwiT
ST0T 42PN d ST W €T8T “ISQIBWISI(J 24D]11G.40 DULOSOUIUAT]
S10T e PN A ST W (1581 ‘eueq) sntiva shupivavE
S10T e oIN X ST W (€581 ‘sprempyq auy ‘H) thonb snupivoyvpy
€10T ‘YoHA0T pue 231 HTH4S 14
S10T 42PN k! €
8007 ‘UeIId] pUe BSINUIA H1 81 W (SLL1 ‘snuaqeq) smypuvyd snupipoyvE]
9007¢ “Julig uap uep HT ST W S88T ‘TOY[I] Y00 SHUIYIVE]
ST0T AeTOIN R ST W €L8T ‘SpIeMpPH-aUIA 'Y vjvaut] sisdouauv]q
0861 ‘seon] o) e 4 a4 (0L6T ‘seonT) stysnovppand snutivwry
0861 ‘seon'| oua T a4 (TSST ‘UOIIYD)) SLIsnIv] SNULIDUY
0861 ‘seon NI 1 a4 (LL8T1 ._thNoH.Eo_mEHV SIA9D] SNULIDWY,  SePIIRWOSOUSTUAL]
8¥61 ‘et HT14S LT W 0b81 ‘repuey sadissvuo snsdviShyovg
6007 ‘[lourey Rl (IS0 W Amot Juoﬂmov SIU0ISUIISpY mxm&tw omEmmEU
800¢ “I 92 YD WD 0€ W (681 “qrwg) suapanbumb uoaovy)
6861 “YPIUWS-3[[IAPN AN ‘ND Y4 W (1861 ‘SIyI[oH 13 Suruuely) v uoasvy)
6007 ‘eueIy pue safeue)) WD 07 W 6861 ‘Surauey X9 ZoA[ED)-OULINYY) SISUIJILD 10IIDYD) sepruof1an)
110T ‘Y4OpaSuajAl pue Ioydewapey] ds o1 qd (2061 ‘[uaYS) vurayund vsnydpayiving
1107 YYopaSudy pue 1apewapey ds S qd 6L81 ‘BNl 9p vyvjnovus vsnydjoygving
110T YYopaSudy pue 1adewapey ds b qd (0961 ‘opueutag) sisuauojfas vsnydjarypoziiQ 9EPIONUIDILIID)
00T ‘Ua915) N 0T L (6881 J2020q) stpyvu vaP1024VIID)
900¢ “v 12 JlowIeH H1 ST L (8SLT ‘snaeuury) pjosrin snuppIan)
ERLCRCIEN MMHME (24) ueds 917 JUSWUOIIAUY sapadg Arureg JIopIoenu] /-qng
sy

Ju0) *| 9|l

spodesap ur eyep £31a38uo] yo uonerdurod y 350

1807



LLO610T :£Z ‘shidnoN

LL
110T 1qOpaSusAl pue 1aydewapey ds 4 L $661 ‘ue], 33 SN win.oydojou puiisasoar)
110T NEomxwwsmz pue RydRWIpEY ds T L 7661 ‘DRuekIeN 3 SN M:EEE DULIDSISOIT)
1107 qopaSusjy pue Iaydewapey ds (4 LS S661 ‘@1ae( 33 SN 40]001q PULIDSISOID
0007 “Jv 32 9puo) HT 9-SY
ANOONV QT HTYS 4 IS A LEST ‘SpIempy SUTAl Ev nuosid snypay SEPIULIEsag
800T “Iv 32 JuEIsOy H1D4 ¢ q Awmf .:zﬂﬁwmv wouvs mswmxm.:wom seprsnydpyiopnasq
110T 94opaSudy pue 1apewapey das 01 I ($06T ‘unquuey]) stsuaduviiy sapnvuownioq
6661 “@8prEaquny i 9 I (£06T ‘WeIN 3p) smdpovpyy] sagnvuosaqrT deprneuowre}oq
q800¢ “Iv 2 DI[EdS WD <€YI-9'8 d (S8LT ¥5q19H) apwianyf uowwjoq seprurejo
9T0T “[v #0 UBYIRULMSIA WD 16°€-S°€ 4N (9641 9sq1aH)) vaovatjo v]jdog
7661 ‘ewredLry O4 ‘H1 (4 W (9L8T ‘SISUN) snavjnoaaqnyryy snungiod
£00T “v 42 SurysaT 2 H1 T W (8SL1 ‘snaeuury) snudvjad snunjiod
800C “1v 2 10Q h | 1 W 88T ‘KeaoelN uyus sipghavy))
800C “1v 32 10Q R 14 W (1981 ‘sprempg-aulIA 'Y) pamodp! sipqfivy)
800¢ “1v 32 10Q WD ST W (9881 ‘11N ) DwjnovUAIq Stpqlivy))
8661 “Iv 42 o[o3my NN D 8 W 9681 ‘unquuey snpidps sagrautjpD)
TT0T “]v 12 SOPUSIA-IeZOUTYS WD €€ 1T W 6981 QIS avuvp $ap2uU ) Seprunyiog
8S6T ‘“BOUWI(IIIN PUE UISUISLIYD HTDY €1 W (L181 “Keg) snauso sdovz,
1661 “Suoog HTYS 4 W TE6T ‘UBYS S1sU200)3Uls) saiayjouniq
7S61 ‘PuIsg o) ¢ W (£9L1 ‘snoeuur) wnstd saiayounsd
€861 “fourig pue [og HT4S Tl W (0061 ‘unquey) avgrjjaws snidpvpossiq SEpLIdoutlJ
100¢ ‘Yued1g pue [[ouIe] HT1D4 ST W ST8T ‘Yoea] snwjopod svhEy
8007 “Ip 32 ed3sUOq AN L'
S00¢ “Ip 32 3suag Y 69 W (88L1 ‘sn1iqed Q) oyrdo sagasaouony)
1861 “Iv 32 uospeuo(q WD (4!
$00T “p 32 3surg S 4 W 761 ‘unquiey 1p41vq $212290U01YD) ow_u::ommco
$10T “Iv 12 ©350D) WD 19°LT-L'ST
S00T ‘TOPPEL, pue oxayuLy WD 1T6-¢8 4N (€91 ‘snaeuury) snypp.os sapio)
S00T “1v 32 Yoo 1AR) ST-TT q4N (08T ‘@[pre13eT) 1uvosvivUL 1IN
q6T0T ‘qPM £LIsI0AI(T TewTUY ds ¢ dm (£8L1 ‘snpuqed) vpwapvnb apodfo0
S00T “1v 32 Yoo WD T'T 4N (Y081 4sqI3H) +03p200 VINUIAT
010 “I7 #2 19ppeL, Rt ST
S00T “1v 32 Yoo WD 1 R (081 “Wrws) xodps vonuipy
duaIyyg MMHMW (34) ueds 17 JUSTWUOIIAUT sapadg Arureg Iapioenyu] /-qng
Ju0) *| 8|gnL
spodesap ur eyep £31a38uo] yo uonerdurod y 350 1807



clL LLO610T :£Z ‘shidnoN

‘TeLnIsa1Ia) ‘T, ernsariayrwias ‘I ‘oryoad samads woay eyep IS ‘sisd[eue uonnquisip L>usnbaiy-azis 41 ‘[[oys jo Anoworper ‘Sy ‘Ayrandes ur urrear ‘Oy
feyep pamaradl Y ‘poiour axnjdesarrewr N fourrew ‘p ‘porpewr usnjodi] ‘AT ‘stsATeue £103sTy 1] ‘LT ‘s1939urered aanponpoirdax pue uonngrnsip A>uanbaig-azis uo paseq [opowr
539& IND foAeD 19JeMUSLJ ‘D] {Io1em Usaly 4] {Iajem yspporiq ‘g :suoneiadiqqy g J pue g ‘N suonerasiqqe ay3 Suisn £q 4 UWN[O5 UT paIaPISU0D ST YITYM ‘S3TYTUIES JO o8uer peoiqeur
AT 9EpTUNIRA PUE SeprewosouswiA{ ‘(£10¢ “Iv 42 wewnyy, {5/ 61 ‘oue1))) seprpodLdQ a3 woiy “5'2 ‘sa10ads atwog 'sa109dg SULIEIA JO 193SISY PIIOAA 93 03 SUIPIOIIE aTe SjejIqey pue
sowreu sa19adg * S1EJIqeY pUE ‘ SUOIEIAUSS I9)ULM PUE ISWILUNS ¢ S3X3S U9aM]9q SIOUSIAYIP T8 UIN[0d A1A53UO] U sa3uery 'S90UaIa)al PajId Ul UaALS sanfea wnwirxew axe saindy £jaaduory

0107 “Ip 12 Yyeards HT4S 1 W (T6L1 1AT10) pssaiod oypuny sepryjuey
$00€ “v 32 1ddn 1N6) 't
L00T “Iv 32 so[ad1eg WO 4 admn (TSST ‘eueQ) vivpnuv.id 201210
L86T “Ie[D H1 S W (LEST ‘sprempy U "H) Snyvjnuaio snsdpiSnuapy
€00¢ “Iv 32 S10q19H N S
7002 “ 3o uif HT T a4 €S8T ‘SpIemMpPH SU[IA “H SISUIUIS 41aYd0Lig
10t .Emmxmn_ovH )| v a4 Awmf ‘ueey va vowodp/ sayporg QEpIUNIEA
0T0T ‘e1d113H pUe 19ppe], WD S

$00T “1v 32 oxraYuI ] WD LT 4 1981 ‘wosdwng 128vd snunivopq seprjAyoepoydIIy,
S66T ISIOH pue [9s31(] HT S L $T6T ‘unquyey istaivf vuiipsag
110T YqopaSusjql pue Ioydewapey ds S IS (S€8T ‘wee o) smpautiapus sdourivsas
110C .Eogmcoz pue oydeWIpLY ds S IS ANQMZ ‘ueN mDv 1119520UL DULIDSISOPNIS]
110C \Eowomcoz pue oydeWIpLY ds S IS nwwwﬁ ‘ueA oDv WNUDUISSDAI DULIDSISOPNIST
110T \EOHBMSE pue oydeWIpLY ds S IS AQWM: ‘SpIeMpPH-U[IA .<v 13410209 DULIDSISOPNIS]
110T ‘94opaSuajAl pue Ioydewapey] ds ¢ IS (681 ‘UeIN 2Q) 2djomna vurivsasvavd
10T ‘WOpa8Usy pue Jaydewapey] ds L 1S (L88T ‘BN 3p) outawt WNFYULIDSOIN
110T agovwmauz pue RydRWIpEY ds ¢ L A IS8T ;Emnc WNsaqo vULIVSISvIIAT
110T aaov@mamz pue _ydRWIpEY ds ¥ L Amwwﬁ ‘sprempg-au[IAl .<v t@&:u DULIDSISDIITA]
110T 9YOpaSudy pue 1aydewapey ds 8 L (STST ‘¥sa1RWISa(Y) 1pAvZNY DULIDIUIND

ERLCREIEN MMHMW (24) ueds 917 JUSTWUOIIAUT sapadg Arureg Iapioenyu]/-qng

Ju0) *| 9|l

spodesap ur eyep £31a38uo] yo vonenidwos y :330A 1807



Vogt

Vogt: A compilation of longevity data in decapods

Table 2. Comparison of longevities between higher taxa.

No. of species with longevity data Longe(\;i:)y;range M::g (Cy\;) (;)?D
Dendrobranchiata 29 of 540 0.1-9 2.13+1.61; 75.6
Caridea 43 0f 3,268 0.5-18 4.1914.05; 96.7
Astacidea 54 0f 653 1.5-72 11.00+13.80; 125.5
Gebiidea 10f192 4-4 4.00+0.00; 0.0
Achelata 6 0of 140 15-40 27.17£8.56; 31.5
Anomura 19 0of 2,451 0.7-70 11.34£18.28; 161.2
Brachyura 92 of 6,559 0.7-30 5.59+5.75; 102.9
Decapoda 244 of 14,335 0.1-72 7.12+10.18; 142.9

* Based on reported maximum values of species. CV=coeflicient of variation. No reliable data were found for the 69 Stenopodidea,
2 Glypheidea, 423 Axiidea and 38 Polychelida. Species numbers of decapod groups are from De Grave et al., 2009

Figure 1. Longevity spectrum of the Decapoda. More than half
of the 244 investigated species have life spans below 5 years.
Approximately 20% of species live longer than 10 years and less
than 10% reach ages above 20 years.

(CV=125.5%) in the Astacidea, and 15-40 years
(CV=31.5%) in the Achelata (Table 2). There are
also marked differences within the same family or
genus. Examples are the Cambaridae with life spans of
1.2-22 years and the genus Procambarus with life spans
of 1.5-16 years (Table 1). These differences may be
the result of the evolution of different life histories and
life styles and spreading into different environments.

Longevity differences between marine, freshwater and
terrestrial environments

Longevity is on average lowest in the sea and brackish
water (6.0 years,n=132), intermediate in fresh water (7.2

Nauplius, 27: e2019011

years,n=88) and highest in semiterrestrial and terrestrial
environments (13.0 years,n=24) (Fig.2). The difference
between marine and freshwater environments is partly
due to the fact that the shorter-lived Dendrobranchiata
have not invaded freshwater habitats. Longevity
promoting environments are obviously the deep
sea, polar waters, freshwater caves and the land. For
example, the deep sea shrimps Aristeus antennatus and
Aristaeomorpha foliacea have the highest life spans of all
investigated Dendrobranchiata and the polar caridean
shrimps Notocrangon antarcticus and Sclerocrangon boreas
live much longer than crangonids from warmer waters
(Table 1). The cave-dwelling shrimp Palaemonias ganteri
and crayfish Orconectes australis live much longer than
their epigean relatives, and the terrestrial anomurans
have considerably higher life spans than their marine
and freshwater relatives (Table 1).

Particularly long-lived species

Species that live for several decades are found in
distantly related families like the achelatan Palinuridae
(spiny lobsters), astacidean Nephropidae (clawed
lobsters) and Parastacidae (southern hemisphere
crayfish), anomuran Coenobitidae (hermit and coconut
crabs), and brachyuran Menippidae and Inachidae.
Examples of the first four families are found in Table 1.
Examples of the latter two families are the Tasmanian
giant crab Pseudocarcinus gigas (Lamarck, 1818) and
the giant Japanese spider crab Macrocheira kaempferi
(Temminck, 1836). The ability of these species to
live for many decades and even more than 100 years
was deduced from their exceptionally large size (e.g.,
Homarus americanus and Macrocheira kaempferi), slow

13
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growth and late onset of maturity (e.g., Pseudocarcinus
gigas and Astacopsis gouldi), and phases of zero and
negative growth at high age (e.g., Birgus latro) (Wolf,
1978; Hamr, 1997; Gardner et al., 2002; Drew et al.,
2013). For example, the intermoult duration in adult
Pseudocarcinus gigas is about 9 years (Gardner et al.,, 2002)
and the average age at maturity in the giant Tasmanian
freshwater crayfish Astacopsis gouldi is approximately 9
years in males and 14 years in females (Hamr, 1997).

DiscussioN

The present list of life spans in decapod crustaceans
was compiled to provide a first data base for interested
carcinologists. Since longevityis animportant parameter
in ecology, fisheries and conservation (Hartnoll, 2001;
Cailliet and Andrews, 2008) it may help researchers in
these fields with information and literature. I am aware
that the compiled data are quite heterogeneous since
they were obtained with different ageing methods but
having data of diverse quality is better than having
no data. The list includes only data obtained with
established methods of age determination such as
rearing in captivity, mark-recapture method, growth
models and the lipofuscin method (Hartnoll, 2001;
Vogt, 2012). Data obtained by growth band counts
of hard structures that are thought to perist during
moulting were not considered because this issue is
still controversially discussed (Kilada and Driscoll,
2017; Becker et al., 2018). Future research must show,
whether this approach will be a breakthrough in ageing
of decapods or a wrong path.

The Decapoda include almost 15,000 species that
differ greatly in body size, life history and ecology (De
Grave et al., 2009). Almost 80% live in the sea or brackish
water, about 20% in freshwater and less than 1% on land.
The highest percentage of longevity data is available for
the terrestrial species followed by freshwater species.
Analysis of the longevity data of 244 species revealed an
exceptionally broad range of life spans in the Decapoda
when compared to other animal groups and differences
between higher taxa and environments.

Longevity in the Decapoda ranges from 0.1 to about
70 years, corresponding to a 700 fold difference. The
shortest-lived decapods are planktonic shrimps and the
longest-lived decapods are clawed lobsters. In insects,
the closest relatives of crustaceans, life span varies from

Nauplius, 27: e2019011

amonth in fruit fly to about two decades in queens of
termites (Thorne et al.,, 2002). In bivalves, the longevity
range is 1-374 years (Abele et al,, 2009), in fishes 1-152
years, in amphibians 1.8-5S years, in reptiles 1-153
years, in birds 1.5-73 years, and in mammals 1-122
years (Carey and Judge, 2000).

Longevity in decapods apparently depends
on taxonomic affiliation. The plesiomorphic
Dendrobranchiata have the smallest average live span.
They usually live less than 2 years with the exception
of some deep-sea representatives. The infraorder with
the highest percentage oflong-lived species is probably
the Achelata, which include slipper lobsters and rock
lobsters. However, the coefficient of variation for life
spans is high in all infraorders, mostly exceeding 100%.
This data indicates that longevity was subject to intense
evolution in all infraorders of the Decapoda.

The present compilation of data also shows that
longevity is dependent on the environment. Terrestrial
species live on average longer than freshwater species,
and freshwater species live longer than marine species.
In an earlier paper, I have presented examples on
the positive correlation of life span and latitude and
examples on longevity differences between diverse
habitats of the same geographical region (Vogt, 2012).
The deep sea, cold polar waters and nutrient-poor cave
environments seem to prolong life spans.

It was not my aim to correlate longevity with body
size but there is a general tendency that bigger species
have long life spans. For example, freshwater crayfish,
lobsters, slipper lobsters and some large brachyuran
crabs have life spans of decades, whereas small species
from these groups life only for 1-2 years. However,
there are also some contradictory examples like the
shrimps of the genus Penaeus that reach sizes of more
than 30 cm but live only for about 2 years.

The present database gives no information about
which method of age determination is the most
appropriate one, because studies that have analysed
the same population with more than one ageing
technique are scarce. For example, in the shrimp
Xiphocaris elongata from a Puerto Rican headwater
stream longevity was estimated to 11 years by a growth
model but recapture of an earlier marked specimen
revealed an age of 18 years (Cross et al., 2008).

Thereisa certain probability that, due to indeterminate
growth, some exceptionally large specimens of the
long-lived species may become centenarians. However,
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Figure 2. Comparison of longevities between marine, freshwater and terrestrial environments. The percentage oflife spans >$ years

increases markedly from marine to freshwater to terrestrial species. Brackish water species are included in the marine group.

validation would require long-term rearing in captivity
over several generations of researchers or recapture of
marked specimens in the distant future. Both approaches
are principally possible but I doubt if there are scientists
who engage in such long-term tasks.
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