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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 this article is 7.1 years (SD=10.18; CV=142.9%); 61.1% of the species live 
less than 5 years, 29.5% live between 5 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 is 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 et 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; Buřič 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 

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 Bertalanffy 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 species is 7.12 
years with 4.1% of the species living less than 1 year, 

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 72±9 years for a female of the European lobster, 
Hommarus gammarus, from the Yorkshire fishery 
in U.K. (Sheehy et 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 2–5 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 
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Table 2. Comparison of longevities between higher taxa.

No. of species with longevity data Longevity range
(yr)*

Mean (yr) ± SD
and CV (%)

Dendrobranchiata 29 of 540 0.1-9 2.13±1.61; 75.6

Caridea 43 of 3,268 0.5-18 4.19±4.05; 96.7

Astacidea 54 of 653 1.5-72 11.00±13.80; 125.5

Gebiidea 1 of 192 4-4 4.00±0.00; 0.0

Achelata 6 of 140 15-40 27.17±8.56; 31.5

Anomura 19 of 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=coefficient 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

(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 

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 

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.

http://www.editoraletra1.com.br
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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 longevity is an important 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 

a month 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 1.8–55 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 of long-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).

There is a certain probability that, due to indeterminate 
growth, some exceptionally large specimens of the 
long-lived species may become centenarians. However, 

http://www.editoraletra1.com.br
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Figure 2. Comparison of longevities between marine, freshwater and terrestrial environments. The percentage of life spans ≥5 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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