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Section 1. ‘Life history theory’ and alternative search terms

We based our study on the topic search term ‘life history theory’ because we were interested in the
emergence and use of that particular label. However, it is clear that this search term does not
capture all of the literature on life history evolution. Indeed, many works commonly thought of as
establishing canonical ‘life history theory’ ideas did not in fact use that term and so are not captured
by the search (e.g. [1,2]). Stearns [3] estimated that there had been 52 papers on life history
evolution by 1980, whereas our search captured only one [4]. Our strategy therefore under-samples
the early theoretical work on which life history theory is based. Our study is therefore best thought
of as a study of the label ‘life history theory’, rather than a review of the whole literature that has
contributed to our understanding of the evolution of life history traits.

We did, however, also explore a broader search strategy designed to capture more of the literature
on life history evolution. We searched Web of Science for ‘(“life history theory” OR “life history
evolution” OR “life history strategies”)’. This search was performed on February 21t 2019, several
months later than the searches reported in the main paper. This search returned 7185 documents,
almost four times as many as the ‘life history theory’ search. We also constructed maps of this
broader literature, again dividing into two time periods, up to and including 2010, and post-2010.
These maps are shown in figure S1.

The broader search appears to return a much greater range of research on plants, invertebrate
animals, reptiles, amphibians and fishes than the ‘life history search’. Moreover, research on humans
constitutes a smaller proportion of the data. This suggests that the label ‘life history theory’, as
opposed to ‘life history evolution’ or ‘life history strategies’, has become particularly widespread in
research on humans, whereas related ideas appear in other parts of biology under slightly different
labels.

The map up until 2010 is basically radial in structure, though its ‘arms’ are longer than in the ‘life
history theory’ search, whilst the post-2010 map is more linear in structure. This shift over time
echoes figure 2 of the main paper. Once again we see human research concentrated at one end of
the continuum and non-human work at the other, though the human research constitutes a smaller
proportion of the total on this broader search than for ‘life history theory’. There are seven clusters
in both time periods for this broader search. Establishing what these contain would be a full study in
its own right. Some of them are taxonomically based: in both time periods there appears to be a
cluster of work on ocean fish and fisheries management (dark blue); and one on freshwater fish
ecology and evolution (light blue). Our impression is that that in this broader search, more of the
clusters are genuinely taxonomically mixed. For example, the research in the purple clusters in both
maps spans multiple taxa. However, in both time periods the research on humans is concentrated
into a single cluster, shown in green. The three distinct clusters of human research of figure 2B in the
main paper do not separate here, though the relative positions of different styles of human research
does correspond to that figure (i.e. more ‘psychological’ research is generally positioned further
away from the non-human clusters).
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Figure S1. Bibliographic coupling maps of the broader literature search “’life history theory” OR “life
history evolution” OR “life history strategies”, using the same parameter values as the maps in figure
2 of the main paper. A. Literature up to and including 2010. B. Literature post-2010.



Although the results of the broader search are different in detail from those of the ‘life history
theory’ search, they do support the notion of an increasingly linear literature, with ‘life history’
research on humans sequestered at one end and not strongly connected to corresponding work on
non-human organisms.

We also searched Web of Science for ‘pace of life’ (see Discussion of main paper). This returned 407
hits, all only 22 were also in the ‘life history theory’ set. The papers in the ‘pace of life’ set tend to
draw on the ‘“fast-slow continuum’ and related ideas. For example, 123 of the 407 mention ‘fast’ in
their title or abstract, and 113 mention ‘slow’. As we argue in the main paper Discussion, the
research programme of clusters B2 and B5 more logically belongs with the non-human ‘pace of life’
literature than it does with the literature on life history theory.

Section 2. Mapping the whole of the literature

For our analysis in the main paper, we divided the literature into two time periods, up to and
including 2010, and post-2010. If instead we use the whole of the ‘life history theory’ literature for
mapping, we obtain a map with a similar general shape to the post-2010 map in the main paper
(figure S2). As in the main paper, the human research is concentrated along one end of the line, with
the ‘dark triad’ research most distant from the rest of the literature. This analysis produces four
clusters using the same cluster resolution as in the main paper. These clusters appear to
predominantly correspond to: birds and mammals (red); fish, insects and other taxa (blue); human
evolution (dark green); and human developmental/personality psychology (mid green). The human
developmental/personality psychology cluster amalgamates clusters B2 and B5 of the post-2010
map from the main paper: spatially, these two research areas still separate, but they are not
assigned separate clusters in this overall analysis.
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Figure S2. Bibliographic coupling map including both the earlier (up to and including 2010) and
recent (post-2010) literature together. Parameter settings are as for figure 2 of the main paper.



Section 3. Finer-grained division of time

As well as the binary division of time used in the main paper, we also divided the ‘life history theory’
data into four time categories containing roughly equal numbers of records: up to and including
2004 (n = 458); 2005-2010 (n = 453); 2011-2014 (n = 423); and 2015-2018 (n = 508). Figure S3 shows
bibliographic coupling maps of each of these four time bins using the same parameter values as the

maps in the main paper.
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Figure S3. Bibliographic coupling maps for the time periods up to and including 2004 (A); 2005-2010
(B); 2011-2014 (C); 2015-2018 (D). Parameter values are as for figure 2 of the main paper.



The sequence of maps in figure S3 clearly shows the increasingly linearity of the literature over time.
It also shows the increasing variegation of the human research: in the first and second time periods,
there is only one cluster of human research. In the third time period, the ‘dark triad’ cluster
separates from the human development cluster, although the two are combined again in the fourth
time period. The division between the human evolution and human developmental/personality
psychology is only detected by the clustering algorithm in the most recent time period. However,
although not yet marked enough to be detected by the clustering algorithm, the difference between
the three kinds of human life history theory research on humans existed from the very earliest time
period. For example, in the period prior to 1995, papers by Helle et al. [7], Chisholm [8] and Rushton
[9] respectively already exemplified the styles of research that would later become the three human
clusters. The relative positions of these three types of research on the map, and their relative
distance from non-human research, are completely consistent across the time periods.

Section 4. Co-citation maps

An alternative to the bibliographic coupling method we use in the main paper is co-citation analysis.
Here, the nodes on the map are the papers cited by the papers found in the literature search. The
links are formed by being cited by the same source. Co-citation analysis should produce similar
representations of the structure of the field as bibliographic coupling [10]. We repeated our
mapping exercise from the main paper using co-citation analysis instead of bibliographic coupling.
We used a minimum number of citations of eight for a node to be included. We also set the cluster
resolution parameter to 1.0 instead of 0.8 as for the bibliographic coupling: the number of clusters
found at any given resolution was fewer in the co-citation analysis. Other parameter values were as
for the bibliographic coupling. The resulting maps were as shown in figure S4.

The same basic generalizations hold as for the bibliographic coupling maps, especially the increasing
linearity of structure of the map. In the earlier time period, five clusters were detected; as in the
main paper, all the human research was in one of these. In the later time period, the clustering
identified six rather than five clusters. Three of these were identical to the bibliographic coupling
clusters (the three human clusters, B2, B4 and B5). The non-human literature was divided into three
clusters here rather than the two in the bibliographic coupling map.
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Figure S4. Co-citation maps for the period up to and including 2010 (A) and post-2010 (B). For
parameter values see text.



Section 5. Varying the cluster resolution parameter

The cluster detection is controlled by a resolution parameter (with higher resolution representing
greater sensitivity to clustering). We chose 0.80 for the main analyses as this gives a reasonable
number of interpretable clusters in both time periods. This was a non-pre-registered researcher
decision not based on any a priori rationale. We also experimented with other cluster resolution
values (table S1).

Table S1. Brief description of cluster structure detected in each time period using different values of
the cluster resolution parameter.

Time period Resolution Clusters Notes
Up to and 0.26 1 Maximal resolution
including 2010 that produces a single
cluster
0.40 2 ‘Human’ and ‘non-
human’
0.60 3 ‘Birds and mammals’,

‘fish, invertebrates and
others’ and ‘human’

0.80 5 As described in main
paper.

1.00 6 Cluster A4 divided in
two. Others
unchanged.

Post-2010 0.15 1 Maximal resolution
that produces a single
cluster

0.40 2 ‘Human’ and ‘non-
human’

0.60 3 ‘Birds and mammals’,

‘fish, invertebrates,
plants and others’, and

‘human’

0.80 5 As described in main
paper.

1.00 7 Clusters B1 and B3

each split into two. B2,
B4 and B5 unchanged.

The maximum cluster resolution that can be used before distinct clusters were detected was
different in the two time periods: 0.26 in the literature up to 2010, but only 0.15 in the more recent
period. This, along with the other evidence discussed in the main paper, suggests a greater degree of
internal separation in the more recent period. In both time periods, the first cluster division to
appear was ‘human’ versus ‘non-human’. At a cluster resolution of 0.60, again in both time periods,
the ‘non-human’ cluster split into one focussed on birds and mammals, and another focussed on
fish, invertebrates, reptiles, plants, etc. The non-human clusters further divided more finely as the
resolution was increased beyond 0.80.

We also examined the maximum cluster resolution that can be used before distinct clusters are
detected in the four finer-grained time categories detailed in section 3 of this document. The



resolutions were 0.27 (up to and including 2004); 0.25 (2005-2010); 0.18 (2011-14); and 0.16 (2015-
8).
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Section 7. Information on the clusters (tables S1 and S2)

Table S1. Data on the clusters identified by the bibliographic coupling analysis, period up to and including 2010.

Cluster n Name Topics Taxa Formal model in Fast-slow References most cited by papers belonging to cluster Formal model in ten
sample papers axis sources most cited by
belonging to cluster papers belonging to cluster

Al 120 Birds Reproductive Birds 8/8 5/10 0/10 1. ELH-S; 2. ELH-R; 3. Drent, R. H. (1980) Ardea 68: 225; 4. Clutton- 3/10

effort, ageing Brock, T. C. (1991). Evolution of Parental Care (Princeton); 5.
Deerenberg, C. (1997). Proc. Roy. Soc. B 264: 1021; 6. Linden, M.
(1989). Trends. Ecol. Evol. 4: 367; 7. Martin, T.E. (1987). Ann. Rev.
Ecol. Systematics 18: 453; 8. Lack, D. (1968). Ecological Adaptations
for Breeding in Birds (Chapman Hall; 9. Lessells, C. M. (1991) in:
Behavioural Ecology: An Evolutionary Approach (Blackwell); 10.
Sheldon, B. C. (1996). Trends. Ecol. Evol. 11: 317
A2 115 Humans Reproductive Humans 10/ 10 3/10 1/10 1. ELH-S; 2. Belsky, J. (1991). Child Dev. 62: 647; 3. Charnov, E. L. 4/10
effort, ageing, Non-human (1993). Life History Invariants (Oxford); 4. Chisholm, J.S. (1993).
childhood primates 1/10 Curr. Anthro. 34: 1; 5. Kaplan, H.S. (2000). Evol. Anthro. 9: 156; 6.
psychosocial Hill, K. (1996). Ache Life History (Routledge); 7. Hawkes, K. (1998).
experience PNAS 95: 1336; 8. Hill, K. (1999). Ann. Rev. Anthro. 28: 397; 9. ELH-R;
10. Bogin, B. (1999). Patterns of Human Growth (Cambridge).
A3 109 Invertebrates | Growth, Invertebrates 3 /6 6/10 0/10 1. ELH-R; 2. ELH-S; 3. Abrams, P.A. (1996). Am. Nat. 147: 381; 4. 8/10
and others maturation, Fish2/6 Charlesworth, B. (1980). Evolution in Age-Structured Populations
theory Amphibians 1/ 6 (Cambridge); 5. Arendt, J.D. (1997). Q. Rev. Biol. 72: 149; 6. Cole,
L.C. (1954). Q. Rev. Biol. 29: 103; 7. Stearns, S.C. (1992). Evolution
40: 893; 8. Fisher, R.A. (1930). The Genetical Theory of Natural
Selection (Oxford); 9. Stearns, S.C. (1976). Q. Rev. Biol. 51: 3; 10.
Atkinson, D. (1994). Adv. Ecol. Res. 25: 1.
A4 93 Reptiles and Reproductive Reptiles 7 /10 2/10 0/10 1. ELH-R; 2. ELH-S; 3. Reznick, D. (1985). Oikos 44: 257; 4. Smith, C.C. 9/10
others effort, parental Fish2 /10 (1974). Am. Nat. 108: 499; 5. LHE; 6. Gadgil, M. (1970). Am. Nat.
investment Invertebrates 2 / 10 104: 1; 7. Williams, G.C. (1966). Am. Nat. 100: 687; 8. Houle, D.
Non-primate (1992). Genetics 130: 195; 9. McGinley, M.A. (1987). Am. Nat. 130:
mammals 1/ 10 370; 10. Parker, G.A. (1986). Am. Nat. 128: 573.
Non-human
primates 1/ 10
A5 63 Mammals Reproductive Non-primate 0/10 3/10 1. Burnham, K. P. (1998). Model Selection and Multimodel Inference 3/10
effort, ageing, mammals 9/ 10 (Springer); 2. LeBreton. J.D. (1992). Ecol. Monographs 62: 67; 3.
maturation, Non-human ELH-S; 4. Brownie, C. (1993). Biometrics 49: 1173; 5. Caswell, H.
fast-slow primates 2 / 10 (2001). Matrix Population Models (Oxford); 6. Cole, L.C. (1954). Q.
continuum Birds 1/ 10 Rev. Biol. 29: 103; 7. Clutton-Brock, T. C. (1982). Red Deer (Chicago);
8. Gaillard, J.M. Ann. Rev. Ecol. Systematics 31: 367; 9. Cam, E.
(1998) Ecology 79: 2917; 10. Cam, E. (2002). Am. Nat. 159: 96.

Notes: Top cited references are in descending order of citations. First author name only is shown. ELH-S: Stearns, S.C. (1992). The Evolution of Life Histories (Oxford); ELH-R: Roff, D. (1992).
The Evolution of Life Histories (Chapman and Hall); LHE: Roff, D. (2002). Life History Evolution (New York: Oxford University Press). Note that taxa numbers do not necessarily add to 10 as

some papers contain only models, and others contain data from multiple taxa.
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Table 2. Data on the clusters identified by the bibliographic coupling analysis, post 2010.

Cluster N Name Topics Taxa Formal model in Fast-slow axis References most cited by papers belonging to cluster Formal model in ten
sample papers sources most cited by
belonging to cluster papers belonging to

cluster

B1 184 Birds and mammals Reproductive effort, Birds 7/10 0/10 2/10 1. ELH-S; 2. Burnham, K. P. (1998). Model Selection and 3/10
ageing, parental Non-primate mammals Multimodel Inference (Springer); 3. Harshman, L.G.
investment 4/10 (2007). Trends. Ecol. Evol. 22: 80; 4. Alonso-Alvarez, C.

(2004). Ecol. Letters 7: 363; 5. Clutton-Brock, T.H. (1984).
Am. Nat. 123:212; 6. Bergeron, P. (2011). Funct. Ecol. 25:
1063; 7. Clutton-Brock, T. C. (1991). Evolution of Parental
Care (Princeton); 8. Garratt, M. (2011). Proc. Roy. Soc. B
278: 1098; 9. Van Noordwijk, A.J. (1986). Am. Nat. 128:
137; 10. Williams, G.C. (1966). Am. Nat. 100: 687.
B2 155 Human Childhood psychosocial Humans 10/10 0/10 10/10 1. Ellis, B.J. (2009). Hum. Nat. 20: 204; 2. Belsky, J. 0/10
developmental/ experience in relation (1991). Child Dev. 62: 647; 3. Figueredo, A.J. (2006). Dev.
personality to maturation and Rev. 26: 243; 4. Chisholm, J.S. (1993). Curr. Anthro. 34: 1;
psychological traits 5. Ellis, B.J. (2004). Psych. Bull. 130: 920; 6. Belsky, J.

(2012). Dev. Psych. 48: 662; 7. Figueredo, A.J. (2004).
Soc. Biol. 51: 121; 8. Del Giudice, M. (2009). Behav.
Brain. Sci 32: 1; 9. Brumbach, B.H. (2009). Hum. Nat. 20:
25; 10. Figeredo, A.J. (2005). Pers. Ind. Diff. 39: 1349.

B3 90 Fish and others Reproductive effort, Fish 4/7 3/10 0/10 1. ELH-S; 2. ELH-R; 3. LHE; 4. Bell, G. (1980). Am. Nat. 5/10
growth, ageing, Plants 2/7 116: 45; 5. Bernado, J. (1996). Am. Zool. 36: 216; 6.
parental investment, Invertebrates 1/7 Smith, C. C. (1974). Am. Nat. 108: 499; 7. Allen, R.M.
energetics (2008). Am. Nat. 171: 225; 8. Berkeley, S.A. (2004).

Ecology 85: 1258; 9. Caswell, H. (2001). Matrix
Population Models (Oxford); 10. Conover, D. H. (2002).
Science 297: 94.
B4 40 Human evolution Reproductive effort, Humans 8/10 0/10 2/10 1. Kaplan, H.S. (2000). Evol. Anthro. 9: 156; 2. Hawkes, K. 4/10
growth, mortality, Non-human primates (1998). PNAS 95: 1336; 3. Hill, K. (1996). Ache Life History
immunity, 3/10 (Routledge); 4. ELH-S; 5. Bogin, B. (1997). Yearb. Phys.
alloparenting, skill Anthro. 40: 63; 6. Charnov, E.L. (1993). Evol. Anthro. 1:
acquisition 191; 7. Gurven, M. (2006). Proc. Roy. Soc. B 273: 835; 8.
Hamilton, W.D. (1966). J. Theor. Bio. 12: 12; 9. Kaplan,
H.S. (2002). PNAS 99: 10221; 10. Kuzawa, C.W. (2012).
Curr. Anthro. 53: 369.
B5 29 Dark triad ‘Dark triad’ personality Humans 10/10 0/10 10/10 1. Jonason, P.K. (2009). Eur. J. Pers. 23: 5; 2. Jonason, 0/10
personality traits P.K. (2010). Hum. Nat. 21: 428; 3. Paulhus, D.L. (2002). J.

(Machiavellianism, Res. Pers. 36: 556; 4. Jonason, P.K. (2010). Psychol.

narcissism, and Assessment 22: 420; 5. Christie, R. (1970). Studies in

psychopathy) Machiavellianism (Academic Press); 6. Figueredo, A.J.
(2006). Dev. Rev. 26: 243; 7. Jonason, P.K. (2012). Rev.
Gen. Psych.16: 192; 8. Jonason, P.K. (2010). Pers. Ind.
Diff. 49: 611; 9. Jonason, P.K. (2012). Pers. Ind. Diff. 52:
521; 10. Jones, D.N. (2011). Pers. Ind. Diff. 51: 679.

Notes: Top cited references are in descending order of citations. First author name only is shown. ELH-S: Stearns, S.C. (1992). The Evolution of Life Histories (Oxford); ELH-R: Roff, D. (1992).

The Evolution of Life Histories (Chapman and Hall); LHE: Roff, D. (2002). Life History Evolution (New York: Oxford University Press). Note that taxa numbers do not necessarily add to 10 as
some papers contain only models, and others contain data from multiple taxa. Note that taxa numbers do not necessarily add to 10 as some papers contain only models, and others contain

data from multiple taxa.
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