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Supplementary 1: Raw Data Plots and Model Fits


	Species
	Linear AIC
	2nd Degree AIC
	Conclusion
	Source

	Atlantic white-sided dolphin
Lagenorhynchus acutus
	No correlation.
	No correlation
	Corpora are not a good measure of ovarian activity.
	1

	Baird’s beaked whale
Berardius bairdii
	148.6
	147.0
	Reproductive senescence
	2

	Beluga whale
Delphinapterus leucas
	727.1
	710.1
	Reproductive senescence and menopause
	3

	Common bottlenose dolphin
Tursiops truncatus
(3 populations)
	1.  583.5
2.  526.9
3. 175.2
	1.  583.4
2.  523.0
3.  174.0
	No reproductive senescence
	1. 4
2. 4
3. 5

	False killer whale
Pseudorca crassidens
	293.4
	292.1
	Reproductive senescence
	6

	Harbour porpoise
Phocoena phocoena
	No correlation.
	No correlation
	Corpora are not a good measure of ovarian activity.
	7

	Long-finned pilot whale
Globicephala melas
	2792.5
	2788.4
	Reproductive senescence
	8

	Melon-headed whale
Peponocephala electra
	236.5
	236.6
	No reproductive senescence
	9

	Narwhal
Monodon monoceros
	258.8
	253.4
	Reproductive senescence and menopause
	10

	Northern right-whale dolphin
Lissodelphis borealis
	355.2
	345.2
	Reproductive senescence
	11

	Pantropical spotted dolphin
Stenella attenuata
	624.8
	623.2
	Reproductive senescence
	12

	Short-finned pilot whale
Globicephala macrorhynchus
	935.5
	899.9
	Reproductive senescence and menopause
	13

	Short-beaked common dolphin
Delphinus delphis
	No correlation.
	No correlation
	Corpora are not a good measure of ovarian activity.
	14

	Sperm Whale
Physeter macrocephalus
	3807.1
	3788.3
	Reproductive senescence
	15

	Spinner Dolphin
Stenella longirostris
	820.1
	816.4
	Reproductive senescence
	16

	Striped Dolphin
Stenella coeruleoalba
	632.0
	633.0
	No reproductive senescence
	12



Table S1. AIC fits of linear and 2nd order polynomial linear models on the raw corpora data. 
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Fig. S1.1. Atlantic white-sided dolphin raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.2. Baird’s beaked whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.3. Beluga whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.


[image: ]
Fig. S1.4 Common bottlenose dolphins from the Korean strait raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.



[image: ]
Fig. S1.5. Common bottlenose dolphins from the sea of Japan raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.



[image: ]
Fig. S1.6. Common bottlenose dolphins from South Africa raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.7. False killer whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.8. Harbour Porpoise raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.9. Long-finned pilot whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.10. Melon-headed whale whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.11. Narwhal raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.12. Northern right-whale dolphin raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.13. Pantropical spotted dolphin raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.14. Short-finned pilot whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.15. Short-beaked common dolphin raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.16. Sperm whale raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.17. Spinner Dolphin raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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Fig. S1.18. Striped dolphin raw data and fits. Top left figure shows the raw data, top right a linear fit, bottom left two linear fits (blue= first two thirds of life, red = last third of life) and bottom right the fit of a 2nd order polynomial. See table S1 for AIC model fits and data origin.
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[bookmark: _GoBack]Supplementary 2: False Killer Whales

A comparison of reproductive senescence in the false killer whale calculated from corpora data (this paper, data from [1]) and calculated from pregnancy data (data from [2]). Both papers refer to the same samples from the same populations, we use only the data from Japan for reasons outlined in the methods. Pregnancy is calculated as the proportion of females of a given age (or in this case, age category) who are pregnant. As it is reported as a proportion it is vulnerable to small samples strongly influencing the reported pregnancy rate. To account for this, fecundity data were smoothed by weighting the magnitude of fecundity [3] change between age x and age x+1 by the number of individuals sampled at x+1. By using this smoothing method, and in contrast to what has been reported previously [2], we found no evidence of a significant post-reproductive lifespan in false killer whales using either pregnancy (PrR= 0.058), or ovarian activity data (Phys-PrR= 0.03 [0.02-0.08]). In both cases our measures are conservative and by controlling for small sample sizes in the false killer whales we extend the period of fecundity. In the raw data no pregnancy are reported after the age of 44.25, however the drop of fecundity from 25% at age 38.25- 44.25 of females pregnant to 0% after this age is very steep (especially given that there are only 3 females observed between  the ages of 44.25 and 50.25). The measures we report are unlikely to return false positives, more data are needed to establish the extent and frequency of post-reproductive life in false killer whales.

[image: ]
Figure S2. Relationship between age and two measures of fecundity in False Killer Whales.
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Supplementary 3: Modelling the effect of errors in age estimation

The age of whales in this study were estimated from anatomical features (teeth 1,2,3,4,5,6,7,8,9,10,11,12,13,9 or lens amino acids14). Error is inherent in such estimates. We performed a series of simulations to understand the effect that errors in age estimation would have on calculations of Phys-PrR. Systematic error (for example doubled or halved ages) would have no effect on the calculation of Phys-PrR which is based on proportion of observed lifespan- not actual lifespan. Random errors in age estimation however have the potential to effect the estimate of PrR in unpredictable ways.

To understand these sources of error we simulated error in our estimation of ages. We took the raw data (supplementary 1) for each species. For each individual (and therefore each corpora count) we gave their individual some form of error (described below). We then continued the calculation of Phy-PrR s before for the permuted population. We repeated this process 1000 times and examined the distribution of age error Phys-PrRs compared to the observer Phys-PrR value. Similar values of ‘error’ Phys-PrR and ‘observed’ PrR suggest that the observed value of Phys-PrR is robust to errors in estimation of whale ages.

We present the results of three kinds of error: 
1) Error within a 5 year window. For each age, a randomised age was chosen from a uniform 5 year distribution around the recorded age (i.e. 2. 5 years in + and – from the original point). For example, for a whale with an observed age of 10 the window will extend from 7.5 to 12.5. The lower window was limited at 0.
2) Error within 10% of species maximum lifespan. We took the 10% of the age of the maximum of age as the window width (window width). For each age, a randomised age is chosen from a uniform distribution of the window width (i.e. +/-  0.5 x the window width). For example, for a species with a maximum age of 100 the window will be 5 years in either direction of each observed age. This is randomisation scales with the lifespan of the species. As above, the lower window was limited at 0.
3) Error within 10% of the observed age. For each age, we choose a randomised age from a uniform distribution from a window of 10% of the current age. For example, if the observed age was 50, the window will be 5 years in each direction, from 45 to 55. Under this error structure, absolute error will be greater at older ages.  As in the above error forsm, the lower window is limited at 0.


Results are presented below (Error 1 five year window fig S 5.1, Error 2 10% max lifespan fig S 5.2, 10% Error 3 10% observed age S 5.3). In general error estimation makes little qualitative difference to the estimate of Phys-PrR. Importantly, under all error structures beluga whale, narwhal and short-finned pilot whales have PrRs consistently well above 0, and higher than the other species tested.




Figure S3.1
Phys-PrR calculated from 1000 populations with error in age estimation introduced with a five year window of the determined age. For all figures, red line shows the observed Phy-PrR. Solid blue line is the mean of the error estimated Phys-PrRs, dashed blue lines show +/- two standard deviations of that mean. The PrRs of beluga whales, narwhals and short-finned pilot whales are consistently high with this form of age error.




Figure S3.2
Phys-PrR calculated from 1000 populations with error in age estimation introduced with a ten percent window of the maximum age found in the species. For all figures, red line shows the observed Phy-PrR. Solid blue line is the mean of the error estimated Phys-PrRs, dashed blue lines show +/- two standard deviations of that mean. The PrRs of beluga whales, narwhals and short-finned pilot whales are consistently high with this form of age error.



Figure S3.3
Phys-PrR calculated from 1000 populations with error in age estimation introduced within ten percent of the observed age of any given corpora count. For all figures, red line shows the observed Phy-PrR. Solid blue line is the mean of the error estimated Phys-PrRs, dashed blue lines show +/- two standard deviations of that mean. The PrRs of beluga whales, narwhals and short-finned pilot whales are consistently high with this form of age error.
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Supplementary 4: Species used in Phylogenetic Comparative Analysis

Table S4. Species used in the phylogenetic ancestral state reconstruction analysis. A through literature search of all 72 toothed whale species revealed 12 other species where the lack of post-reproductive lifespan could be confirmed. The origin and nature of the data used are listed here.

	Species
	Last Reproduction and Age Data
	Details
	Post-Reproductive LifeSpan ?
	Refs

	Atlantic white-sided dolphin
	Yes
	Oldest female in sample (for chemical analysis) was lactating. (age 14- oldest in corpora sample approx. 13).
	No
	[1]

	Baird’s beaked whale
	This study
	No reproductive senescence
	No 
	[2]

	Beluga
	This study
	PRLS
	Yes
	[3]

	Common bottlenose dolphin
	This study
	No reproductive senescence
	No
	[4,5]

	Dall’s porpoise
	Yes
	Oldest female sampled was pregnant 
	No
	[6]

	Dusky dolphin
	Yes
	Oldest observed female (aged 11) was reproductive
	No
	[7]

	Dwarf sperm whale
	Yes
	Oldest observed female was pregnant
	No
	[8]

	False killer whale
	This study
	No PRLS
	No
	[9]

	Franciscana
	Yes
	Older individuals still observed as pregnant
	No
	[10]

	Fraser’s dolphin
	Yes
	Oldest observed female was pregnant
	No
	[11]

	Harbor porpoise
	Yes
	Oldest female in the sample was pregnant
	No
	

	Indo-Pacific finless porpoise
	Yes
	Oldest female sampled lactating. Second oldest pregnant
	No
	[12]

	Killer whale
	Yes
	PRLS reported and tested.
	Yes
	[13–15]

	Long-finned pilot whale
	This study
	No PRLS
	No
	[16]

	Melon-headed whale
	This study
	No reproductive senescence
	No
	[17]

	Narwhal
	This study
	PRLS
	Yes
	[18]

	Northern right-whale dolphin
	This study
	No PRLS
	No
	[19]

	Pacific white-sided dolphin
	Yes
	All mature females (10 individuals) were either pregnant or lactating. Oldest was 25+  which is higher by 10 years than the oldest atlantic white sided recorded
	No
	[20]

	Pantropical spotted dolphin
	This study
	No PRLS
	No
	[21]

	Pygmy sperm whale
	Yes
	Oldest female also the oldest pregnant female 
	No
	[8]

	short-beaked Common dolphin
	Yes 
	Females in the oldest age category have a lower proportion pregnant but a higher proportion lactating
	No
	[22]

	Short-finned pilot whale
	This study
	PRLS
	Yes
	[23]

	Sperm whale
	This study
	No PRLS
	No
	[24]

	Spinner dolphin
	This study
	No PRLS
	No
	[25]

	Striped dolphin
	This study
	No reproductive senescence
	No
	[21]
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Supplementary 5: Additional Species Data



Additional biological information about the species used in this study. Additional fecundity data describes any extra data describing how reproductive effort changes with age in these species 




23

	Species
	General
	Additional Fecundity Data
	Social Data

	Atlantic white-sided dolphin
Lagenorhynchus acutus
	Oceanic dolphin distributed in the North Atlantic. Do not appear to be deep divers, most feeding is on fish and squid near the surface [1]. 
	Oldest female (aged 14) in  dolphins stranded around the coast of the British Isles was lactating [2]. Oldest individual in corpora data is 17 [3] No clear accounts of pregnancy but ‘most’ females appear to be either pregnant of lactating [1].
	Appear to be transitory over large areas. Mixed sex groups of very variable size.  In the western Atlantic mean group size is 71 in late-spring but 35 in late summer [4].  

	Baird’s beaked whale
Berardius bairdii
	Distributed in temperate water in the North Pacific mainly in the deep waters over the continental slope [5]. Deep divers feeding mainly on benthic fish and cephalopods [6]. Males live up to 84 whereas females live up to 59 [6]. 
	There is no apparent decline in pregnancy rate with age, and one of three females in the oldest age bracket (50-59) was lactating [7]. Previous studies have reproted no evidence of a female post-reproductive life span in this species [6]. 
	Usually found in schools, consisting of up to 30 whales. No evidence of sexual segregation. 14% are sighted alone [6].

	Beluga whale
Delphinapterus leucas
	Beluga inhabit the polar and sub-polar waters in the northern hemisphere with the exception of the Atlantic section of the Arctic ocean[8,9]. Beluga whales breed in summer in coastal areas and then winter around the edge of the pack ice further out to sea [10]. At least 19 populations (or stocks) are present worldwide, defined by their summer wintering grounds [11].  Diet is varied and seasonal including both fish and invertebrate prey [12].
	The production of calves appears to decrease with age in female beluga whales. Pregnancy rates remain high until around 25 and then decline in older animas [13]. A similar pattern of reduced pregnancy in older females was found in a separate study of Beluga whales- though difficulties with ageing precludes accurately assigning age [14].  In addition no females over the age of 41 had any corpus lutenum, which would suggest a recent ovulation [13]. A similar pattern of slowing corpora deposition in old age was found in a separate Beluga sample [15]. 
	Beluga whales show high fidelity to their summering grounds, which appear to be learnt from their mothers evidenced by strong mtDNA differentiation between summering grounds [16–18]- this pattern is maintained at local scales within feeding grounds [19]. Recent evidence suggests these populations are also be spatially separated during the winter [10]. Genetic evidence suggests that adult females continue to associate with their mothers, at least during the summer migrations [20] This is also supported by behavioural observations [21]. Adult males are usually found in single sex male-alliances but are still usually found in areas similar to their female relatives [20]. 

	Common bottlenose dolphin
Tursiops truncatus
(3 populations)
	Worldwide distribution. Most commonly in coastal waters in tropical and temperate regions, but are also found in pelagic waters. Very variable diet and ranging patterns [22,23]. 
	48 year old females T. trucatus have be observed to successfully give birth. Females appear to ovulate repeatedly during a given breeding season [24].  Some evidence suggests a moderate decline in pregnancy rate with age, from 50% age 10 to 34% between at 30-34 [25]. But pregnant and lactating females appear to  be present at all ages  [25].
	Bottlenose dolphins have a varied and complex social system. Well-studied resident populations in Shark Bay Australia and Sarasota Bay USA are characterised by sex segregated societies. Females have a large and network of associates based around a core ‘band’. Males for complex multi-level alliances to dominate access to females [23].

	False killer whale
Pseudorca crassidens
	Distributed widely in temperate and tropical waters. Mostly pelagic but occasionally observed in-shore. False killer whales feed on a very diverse sources, generally fish and squid but they have been observed attacking other whale species [26]. 
	Previous studies have suggested an observed decline in ovulation rate with age in false killer whales may lead to a post-reproductive lifespan [27,28]. No pregnancy were observed among 13 P. crassidens greater than 44 years old (max age 55) [27]. Detailed examination of the corpora has concluded that corpora albanica are not reabsorbed with age in false killer whales [28].
	High incidence of mass stranding’s suggests that they are highly social [26]. Stranded groups are of mixed sex but usually contain more females than males [28]. Limited photo-identification of false killer whales off Costa Rica has shown the same whales being observed together after an 11 month interval suggesting a stable pattern of associates [29]. 

	Harbour porpoise
Phocoena phocoena
	Widely distributed in sub-polar and temperate coastal waters in the Northern Hemisphere [30]. Harbour porpoises feed at a very high rate on small fish [31].
	The oldest individuals in the harbour porpoise sample used in this study were both pregnant [32]. In addition in a separate study, the oldest individual (aged 17) in a sample of 239 porpoises had recently given birth[33]. Although some females in this sample were in their late-teens the majority were younger than 12 [33].
	Harbour porpoises are usually observed in groups of 1-3 individuals and sometimes in larger aggregations of 6-8 individuals [30].

	Long-finned pilot whale
Globicephala melas
	Distributed in temperate and sub-polar waters in the north and south Atlantic and the south Pacific [34]. Long-finned pilot whales are deep divers feeding mainly on squid, but also eating a variety of fish and crustaceans [35].
	Reduced ovulation rate and pregnancy rate has been observed older long-finned pilot whales [36]. A regression of pregnancy rate and age suggested that females should pregnancy will halt at 55-56 years of age, after which there are only one or two females alive, which compares favourably to the predicted age at which we predict 95% of lifetime fecundity will be completed (age 54). In addition,  one of the three oldest females in a sample of 1443 long-finned pilot whales was pregnant [36]. 
	Long-finned pilot whales are extremely social, as evidenced by the very high incidence of mass-strandings [34]. Genetic evidence points to a hierarchical social structure based around male and female philopatry and out-group mating [37]. 

	Melon-headed whale
Peponocephala electra
	P. electra is a primarily pelagic species found worldwide in tropical and sub-tropical waters. Occasionally found in-shore but mainly associated offshore deep waters [38]. Feeding ecology is not well-studied but appears to consist mainly of pelagic fish and squid [39] 
	Annual pregnancy rates match annual ovulation rates (based on corpora counts) in P. electra, suggesting corpora counts a re a good measure of pregnancy rate[40]. Their patterns of maturation (at around 7) and inter-birth intervals (short and regular) have more in common with small dolphin species than with the most closely related short-finned pilot whales and killer whales [40].
	Large mass stranding’s suggest that melon-headed whales are social [38,40]. Observations of whales off Hawaii suggest that variable group sizes from single individuals to groups of over 800 individuals, with a median group size of 275 [41]. There is some evidence of groups of mature males moving between groups, perhaps suggesting male-biased dispersal and female philopatry [40].

	Narwhal
Monodon monoceros
	Narwhals live in polar and sub-polar waters of the Atlantic sector of the Arctic Ocean [42]. They form distinct populations concentrated around west Greenland, Baffin Bay and northern Hudson Bay [43]. Like Beluga whales, Narwhals spend the summer in coastal waters and then the winter is spent further out over the continental shelf among the pack ice in the winter [44,45]. Diet varies between populations and sexes but consist mainly of pelagic and benthic fish and squid [46,47] 
	Previous authors have suggested that some females may be post-reproductive in this species [48]. Limited pregnancy available for from the study used to provide corpora data. Only one female over the after of the age of 47 was found to be reproductively active [48]. That one exception is pregnant female of 69 [48]. Interestingly there is a single 69 year old female with an exceptionally high corpora count (24 corpora, whereas other females of a similar age have between 4-10[48]). This may suggest a mixed strategy in Narwhals with most females ceasing reproduction in their late 40s but some continuing to reproduce until much later.  It could also suggest a recording or ageing error during data collection. Interpretation of older records of reproductive history in Narwhal is hindered by the difficulty in ageing Narwhal using dental layers [49]. 
	Narwhal social structures are largely unknown. Observations of migrating whales has suggested that they move in small clusters consisting of, on average, 3-4 individuals (range 1-25) [50]. As many as 642 clusters can appear to move together as part of a large ‘herd’ [50]. The clusters themselves are single sex, either of mothers with young or males [50]. Due to the conserved summering grounds it is thought that the species may be at least matrifocal, with young learning their migration routes from their mother [51]

	Northern right-whale dolphin
Lissodelphis borealis
	L. borealis inhabits sub-Arctic waters in the northern pacific. Their main prey appears to be squid and lantern fish [52]. 
	Previous examination of the corpora count data has also suggested that ovarian activity slows in later life (after age 21) [53]. 
	Very little is known about the social system of the northern right whale dolphins. They are often found in interspecies associations, having been observed with 14 other species [52]. The closely related southern right-whale dolphin (Lissodelphis peroneii) of the south Pacific is usually observed in large groups of greater than 200 [54].

	Pantropical spotted dolphin
Stenella attenuata
	S. attenuate  are oceanic dolphin with a worldwide distribution in tropical and occasionally subtropical waters [55]. Prey is dominated by mesopelagic fish and squid.[56].
	The pregnancy rate of females in the oldest age category (35-46) is the second highest of any age category, and higher than the population pregnancy rate [57]. 
	In common with other oceanic dolphins, S attenuata  is usually observed in very large associations, often these associations are mixed species including other dolphin species and tuna [55,58]. There do seem to be lower levels of organisation within these large schools, with a close association between mothers and young, perhaps lasting until they are juvenile [59]. Adult males appear to form distinct subgroups within the larger school [59].

	Short-finned pilot whale
Globicephala macrorhynchus
	Short-finned pilot whales inhabit topical and sub-tropical waters worldwide [34]. short-finned pilot whales perform deep dives hunting primarily squid at depths of 1019m [60,61].
	No pregnant G. macrorhynchus females over 39 years of age, despite a maximum survival to 63 [62]. Lactation seems to last much longer than pregnancy and ovulation [62]. For example a female of 48.5 who had not recently ovulated was still lactating [63]. Detailed examination of the corpora in short-finned pilot whales has led to the conclusion that corpora do not regress with age [63].
	Mass stranding’s of short-finned pilot whales suggest that they are highly social and live in mixed sex groups [62]. Observation of photo-identified whales has also suggested that they live in permeant mixed sex groups with males mating outside the group [64]. This suggests a social system based on matrilineal philopatry and out-group mating like killer whales and long-finned pilot whales [37,65].

	Short-beaked common dolphin
Delphinus delphis
	D. delphis has a worldwide predominantly coastal distribution concentrated in temperate waters with some populations ins sub-tropical regions [66]. They have a variable diet but mainly small mesopelagic and epipelagic fish and squid [66,67].
	The oldest D. delphis female in a western north Atlantic populations was over 30 years old (older than any samples in this study) and was also pregnant [68]. In a sample from the eastern tropical Pacific there was no evidence of reproductive senescence in any of the 440 females studied [69].
	Sex ratio of dolphins caught in nets suggest sexual segregation in adult short-beaked common dolphins [68]

	Sperm Whale
Physeter macrocephalus
	Sperm whales have a worldwide distribution. Females and calves in habit deep tropical and subtropical waters less the latitude 40° (50° in the North Pacific). Mature males inhabit the polar and sub-polar waters travelling to the tropics to breed and then returning to the poles [70].
	There is mixed evidence for a post-reproductive lifespan in sperm whales. In a large scale study of sperm whales caught off South Africa no whales older than 41 were pregnant, but whales of 48 were lactating [71]. However, in whales caught off Japan (used in this study) females up to 60 were found to be pregnant or recently pregnant (evidenced by a recent corpus lutenum) [72].  Corpora do not appear to regress in Sperm Whales, multiple ovulations also appear to be rare [72]. It was also found the whales with a high number of corpora were much less commonly pregnant than those with a low number of corpora, which may be indicative of older females who have ovulated many times being less likely to be pregnant than younger females who have ovulated less often [72].

	Female sperm whales have hierarchically clustered societies. Whales have networks of a selection of preferential associates called a ‘unit’. These units themselves preferentially associate into clans, usually determined on the basis of shared vocalisations [73–75]. These social units usually consist of several matrilines [70].

	Spinner Dolphin
Stenella longirostris
	Wide distribution in all tropical and most sub-tropical waters worldwide [76]. Usually pelagic but with some costal populations [76]. Diet consist mainly of mesopelagic fish, with some cephalopods [77]
	Pregnancy rates of spinner dolphins decrease with age: approx. 35% of females between 9 and 14 pregnant whereas only around 20% of females between 14 and 22 are pregnant [78]. Four of the 536 females examined for the corpora data used in this study were neither pregnant or lactating, had a high number of corpora and had small withered ovaries and have no developing follicles [78]. This could mean that these females were post-reproductive [78], if this is the case it is very rare and unlikely to be evolutionary significant. 
	Spinner Dolphins appear to live in very variable group sizes, usually around 120 individuals but have been observed in groups of 2600 [79,80]. Social structure varies by region and may be linked to residency patterns and local ecology [80]. Dispersal does not appear to be male-biased, with both males and females having an equal likelihood of dispersing [80].

	Striped Dolphin
Stenella coeruleoalba
	Pelagic dolphin common in warm-temperate and tropical waters worldwide [81,82]. Diet varies regionally but is generally a mixture of pelagic and benthopelagic cephalopods and fish [82].
	The proportion of females aged 35-49 pregnant is lower than the proportion pregnant in other age categories (50% vs 65.1-77.3%). However there are very few females who survive to this age which is likely to make the estimates unreliable [57].
	Striped dolphins form schools of variable both within and between regions, from 10 individuals to over 500 [82]. In the western pacific schools exclusively of adults and juveniles are found as well as mixed schools [83]. 
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Supplementary 6: Origin of data used in this study




Origins of age-specific corpora data used in this study.
	Species
	Family
	Data
	N. Whales

	Atlantic white-sided dolphin
Lagenorhynchus acutus
	Delphinidae
	Stranding events. NE USA. 1973-1974
	33

	Baird’s beaked whale
Berardius bairdii
	Ziphiidae
	Japanese drive fishery  1976 + 1985-1988
	43

	Beluga whale
Delphinapterus leucas
	Monodontidae
	Alaskan aboriginal subsistence hunts 1987-1998
	124

	Common bottlenose dolphin
Tursiops truncatus
(3 populations)
	Delphinidae
	1. Japanese drive fishery in the Korean Strait 1973-1983
2. Japanese drive fishery off Japan’s Pacific coast1973-1983
3. Accidentally killed in anti-shark nets South Africa 1980-1987
	114
97
43

	False killer whale
Pseudorca crassidens
	Delphinidae
	Japanese drive fishery 1979-1980. (South African mass stranding data not included in the analysis)
	54

	Harbour porpoise
Phocoena phocoena
	Phocoenidae
	Whales stranded in the UK. 1990-2012
	79

	Long-finned pilot whale
Globicephala melas
	Delphinidae
	Faroe Island drive fishery 1986-1988
	613

	Melon-headed whale
Peponocephala electra
	Delphinidae
	3 mass stranding’s in Japan in 1982, 2001 and 2002
	55

	Narwhal
Monodon monoceros
	Monodontidae
	Greenland aboriginal subsistence hunts 2007-2010
	53

	Northern right-whale dolphin
Lissodelphis borealis
	Delphinidae
	Bycatch in Japanese squid drift nets 1990-1991
	87

	Pantropical spotted dolphin
Stenella attenuata
	Delphinidae
	Japanese drive fishery 1970-1975
	116

	Short-finned pilot whale
Globicephala macrorhynchus
	Delphinidae
	Japanese drive fishery 1965-1972
	188

	Short-beaked common dolphin
Delphinus delphis
	Delphinidae
	Stranding’s and incidental mortality from fishing. Atlantic France 1999-2005
	123

	Sperm Whale
Physeter macrocephalus
	Physeteridae
	Japanese commercial whaling 1960-1962
	857

	Spinner Dolphin
Stenella longirostris
	Delphinidae
	Incidental mortality from Eastern Pacific Yellowfin tuna fishery (1968-1975).
	168

	Striped Dolphin
Stenella coeruleoalba
	Delphinidae
	Japanese drive fishery 1970-1975
	142
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