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Abstract
According to the adaptive memory perspective, memory should function more efficiently in fitness-relevant domains. The current
work explored whether there is a mnemonic tuning in a fundamental domain for human evolution: reproduction. In two
experiments, female participants assessed how desirable potential male candidates (represented by a face and a short descriptor)
would be in the context of a long-term mating relationship or in the context of a long-term work relationship. Then, after a short
distractor task, participants performed a recognition task for the faces and a source memory task. Finally, they were asked to
recall the descriptors presented during encoding. Experiment 1 used a between-subjects design, whereas Experiment 2 employed
a within-subject design. In both experiments, participants remembered the faces best when they were encoded in the mating
condition. Also, in Experiment 1, source memory performance was better in the mating condition than in the working condition
with the reverse being true for free recall of the descriptors. The latter difference was not observed in Experiment 2. These
results suggest a potential mnemonic tuning for the faces of potential mate partners.
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The idea that memory reflects the selection pressures humans

encountered throughout evolution has become known as

“adaptive memory.” Over the past decade, empirical evidence

has been accumulating for better memory performance in

fitness-relevant domains, that is, situations related to survival

and/or chances of reproduction. Nairne, Thompson, and Pan-

deirada (2007) described for the first time a mnemonic advan-

tage for information processed in a survival context. In their

experiments, participants rated the relevance of items to an

imagined situation in which they had to find food resources,

shelter, and protection from potential predators (survival sce-

nario). Free recall performance for the items was better after

survival processing than after a set of control conditions (e.g.,

pleasantness rating task or relevance rating to a moving sce-

nario). This result has been replicated against many encoding

conditions well-known to boost memory performance (Nairne,

Pandeirada, & Thompson, 2008) as well as with a variety of

control scenarios, type of material, memory tasks, and retention

intervals (for an overview, see Nairne & Pandeirada, 2016).

Less attention, however, has been devoted to the involvement

of memory on what is considered to be the driving wheel of

evolution: reproduction (Miller, 2001; Smith, 2017). Although

this connection is by no means new—many theories of mate

choice in nonhumans suggest that memory is crucial in the mat-

ing process (Bateson & Healy, 2005), it has rarely been tested in

humans. Some studies have used a procedure similar to the

survival paradigm: Participants are asked to rate the relevance

of random words with respect to mating-related scenarios and

then memory is tested for those words. Sandry, Trafimow,

Marks, and Rice (2013) asked participants to rate the relevance
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of words to searching for a partner who would satisfy them

sexually, to identifying any potential relatives in order to avoid

incest, to identifying potential rivals for their partners, and to

confirming their spouse’s infidelity. In Klein (2013), participants

rated the relevance of words to selecting a mate. None of these

conditions yielded a memory advantage relative to controls.

In a recent study, Derringer, Scofield, and Kostic (2017) had

participants rate the relevance of trait adjectives to a set of

different conditions. Their argument was that trait adjectives

that described potential mates would be more relevant to select-

ing a mate than object nouns (the stimuli used in previous

studies). In Experiment 1, participants rated how desirable the

traits would be in a romantic partner or in a coworker; in

Experiments 2a and 2b, participants rated the traits on their

relevance to predicting whether their partner would engage in

different types of infidelity (sexual and emotional infidelity). In

the last experiment, participants rated the relevance of objects

either to a romantic date scenario or to a housewarming party.

In all experiments, a pleasantness rating condition was also

used as a control condition. Even though, in Experiments 1 and

3, the mating-related conditions produced better recall than the

pleasantness rating condition, suggesting some mnemonic ben-

efit when thinking about reproduction, the former did not differ

from the scenario-based nonfitness conditions. No differences

among conditions were found in Experiment 2. In sum, studies

in which participants rated the relevance or desirability of ver-

bal information have failed to provide convincing evidence for

a mnemonic sensitivity for reproduction-related matters.

Other studies used a different approach to tackle the issue

exploring how the presence of sexually dimorphic characteris-

tics—physical characteristics signaling the mate value of indi-

viduals—influence memory. For example, male voices with

lower pitches are indicative of reproductive success (e.g., Api-

cella, Feinberg, & Marlowe, 2007). Smith, Jones, Feinberg, and

Allan (2011) had females observe objects presented on the

screen while the objects’ names were simultaneously presented

aloud via headphones. The key manipulation was the nature of

the voices which varied in sex (male or female voices) and in

pitch (lowered or raised to become more or less masculinized,

respectively). Objects presented by a masculinized male voice

were better recognized than those presented by a feminized male

voice, whereas the female voice manipulation had no effect.

The mate selection context (seeking a short- vs. long-term

relationship) also seems to impact how different characteristics

are valued, a prediction derived from the idea that humans faced

different selection pressures in these contexts (e.g., Buss &

Schmitt, 1993). In particular, signs indicative of genetic quality

ought to be favored in short-term contexts, whereas those related

to being a good provider ought to be more important for long-

term relations (e.g., Buss, 2006). Horgan, Broadbent, McKibbin,

and Duehring (2016) had female participants observe a video of

a male introducing himself after being prompted to think of him

as a potential short- or long-term mate. A later surprise memory

task revealed that participants prompted for the short term

remembered more of the physical aspects, whereas those

prompted for the long term remembered more of the personal

information verbally presented by the male in the video. Females

with stronger preferences for short-term relations were also bet-

ter at identifying the context in which a more masculinized male

face was presented, whereas those more inclined to long-term

relations remembered more details of the less masculine faces’

context (Smith, Jones, & Allan, 2013). Overall, the evidence

from studies exploring the mate selection context (short vs. long

term) suggests that memory performance is enhanced for infor-

mation presented along with cues consistent with the current

mating goals (i.e., short vs. long term).

The Current Experiments

As just reviewed, studies showing that memory is sensitive to

the presence of sexually dimorphic cues have typically used

artificially manipulated stimuli (e.g., more masculinized or

feminized voices or faces). In addition, these studies have not

directly compared mating against nonmating conditions or

assessed whether memory performance is enhanced for the

information that is directly related to the candidates’ mate

value (e.g., objects vs. the mate-relevant faces themselves; for

an exception, seen Horgan, Broadbent, McKibbin, & Duehring,

2016). To explore a possible reproduction memory benefit for

stimuli of direct relevance to mating (nonmanipulated faces

and mate descriptors), the current experiments used a proce-

dure that resembles the survival processing paradigm (Nairne

et al., 2007). Participants processed and remembered exactly

the same information—what differed was whether it was con-

sidered in a mating context or not.

In two experiments, females were asked to rate how desir-

able candidates (represented by faces and a short descriptor)

would be if they were looking for a long-term mate (mating

condition) or for a long-term coworker (control condition).

This task forced participants to assess explicitly the mate/cow-

orker value of the candidate. The final surprise memory tests

(recognition and source memory [SM]) focused on the faces of

the candidates given that visual recognition is one of the most

immediate ways to identify previously encountered potential

mates. We expected memory performance to be better when

faces were considered in the mating condition. We also tested

memory for the short descriptors that were presented along

with the faces. Here, the predictions were less clear because

findings in the literature are mixed. Some studies have failed to

find enhanced retention for verbal materials in a mating

context (Klein, 2013; Sandry, Trafimow, Marks, & Rice,

2013), whereas others have found mating-related effects for

verbal information when comparing different mating contexts

(short- vs. long-term mating context; Horgan et al., 2016).

Memory performance for the descriptors will also inform

whether memory for the candidate increases as a whole or if

the (potential) boost in memory performance is restricted to

face recognition. Importantly, everyone was asked to remem-

ber exactly the same information (faces and descriptors); what

differed was the encoding context (mating or working). The

first experiment used a between-subjects design and the second

a within-subject design.
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Experiment 1

In the first experiment, female participants viewed male faces

(a candidate) accompanied by a short descriptive sentence.

Their task was to rate how desirable each candidate would be

if they were looking for a long-term mating partner or for a

long-term coworker. A face could be presented with a desir-

able, a neutral (i.e., neither desirable nor undesirable), or an

undesirable descriptor (e.g., “is an honest person,” “has two

brothers,” or “is envious,” respectively). After a series of rating

trials, and after a short distractor period, participants performed

an old/new recognition task for the faces; when a face was

recognized as “old,” participants were asked to identify

whether that candidate had been considered desirable, neutral,

or undesirable (SM task). Finally, participants were asked to

recall all the descriptors presented during the task.

Method

Participants

Seventy-two young-adult females (Mage ¼ 21.31 years, SD ¼
2.92) attending the University of Aveiro (Portugal) participated

in exchange for course credit or for a small monetary compen-

sation. They were randomly assigned to the “mating” and

“working” conditions (both groups with n ¼ 36). A power

analysis conducted using G*Power (Version 3.1.9.2; Faul, Erd-

felder, Lang, & Buchner, 2007) showed that this sample size

(N¼ 72) had sufficient power (1� b¼ .80) to detect a medium

effect size (f ¼ 0.33) at a significance level of a ¼ .05.

Informed consent was obtained from all participants and all

procedures conformed to the Declaration of Helsinki. Debrief-

ing was provided at the end of the experiment.

Material

Two types of material were used: descriptive sentences and faces.

Descriptive sentences. A list of 99 characteristics was drawn

from a previous study that collected characteristics considered

desirable, neutral, or undesirable when looking for a long-term

mate partner or a long-term working partner (Pandeirada,

Fernandes, Marinho, & Vasconcelos, 2015). In a pilot study,

sixty females (Mage ¼ 21.43, SD ¼ 3.26; n ¼ 30 in each group)

were asked to rate the desirability of these characteristics for

each context (see scenarios below) using a rating scale ranging

from�3 (highly undesired) toþ3 (highly desired); a value of 0

corresponded to “neither desirable nor undesirable” character-

istics (neutral). We then selected 36 descriptors that were rated

as equally desirable, neutral, and undesirable for the two sce-

narios (12 descriptors of each type). Table 1 presents the

selected descriptors along with their mean rating values for

each scenario. Three extra characteristics to be used in the

practice trials were selected using the same criteria. The use

of characteristics spanning from desirable to undesirable com-

pelled participants to spread their ratings and find some candi-

dates that would be more desirable and others that would be

less desirable. This variability also served as a control to check

whether participants were performing the encoding task as

intended.

Face stimuli. Seventy-two frontal-view male faces displaying a

neutral emotional expression were used (þ3 to be used in practice

trials). These were selected from an initial pool of 122 male faces

to have an average level of attractiveness (M¼ 3.22, SD¼ 0.68;

scale 1–7), according to a previous norming study (Pandeirada,

Fernandes, & Vasconcelos, 2014). The selected faces were then

divided in two sets of similar attractiveness, absolute t(35) < 1, to

be presented as targets and as distractors in a counterbalanced

manner across participants. Each of these sets was further divided

into three subsets of 12 faces of similar attractiveness to be

assigned to the desirable, neutral, and undesirable characteristics

during encoding; this assignment was also counterbalanced

across participants. The pairing of the descriptors with the faces

was determined randomly within each of the assigned subsets.

Procedure

Each session included groups of up to six participants and

lasted approximately 30 min. On arrival at the laboratory, par-

ticipants were randomly assigned to one of the conditions

(long-term mating or long-term working) and to one of the

experiment versions. Each participant was tested separately

on an individual computer with all experimental events con-

trolled via E-prime 2.0 Professional (Schneider, Eschman, &

Zuccolotto, 2002).

At the beginning of the experiment, participants were told

they would be rating a set of stimuli in one of the following

conditions:

Mating condition. “In this experiment, we would like you to

imagine that you are looking for a partner with whom you wish

to establish a long-term relationship. You aim to create a family

and spend the rest of your life with this person, so it is very

important that you make the right choice!”

Working condition. “In this experiment, we would like you to

imagine that you are looking for a worker to join the company

you work for, with whom it would be desirable to establish a

long-term contract. You aim to create a team to develop a num-

ber of important projects for the company which will include this

person, so it is very important that you make the right choice!”
Also, would it be possible to maintain the same formatting

as the previous instruction paragraphs in this additional set of

instructions?

In both conditions, the instructions continued as follows:

Next you will see a set of male faces presented along with a brief

description. Please rate how desirable each person would be,

considering both the person’s face and the description, as a

potential partner with whom to establish this long-term relation

/ long-term contract. Some people might be more desirable than

others; it’s up to you to decide who best corresponds to what you

are looking for in a long-term partner / long-term co-worker.

Pandeirada et al. 3



The desirability scale was as described in the pilot study

(from �3 to þ3) and participants were asked to use all the

values in the scale. During encoding, each trial began with the

presentation of the face and the question “How desirable would

this person be for a long-term mating/working relation?” The

descriptor was added 2 s later for another 4.5 s. The rating scale

was then displayed along with the face and the descriptor, and

participants were allowed 2.5 s to select their rating; if no

response was given within the 2.5 s limit, the trial ended and

a 250 ms intertrial interval started (see Figure 1 for a schematic

representation of the encoding procedure). Three initial prac-

tice trials allowed familiarization with the rating task. Stimuli

were presented in a random order for each participant.

After rating the 36 stimuli, participants performed simple

math problems for approximately 3 min (distractor task). In the

surprise recognition that followed, the 36 target and 36 distrac-

tor faces were randomly presented and participants had to

indicate whether the face was old or new. In case of an “old”

response, participants were asked to indicate if that person had

been previously considered “undesirable,” “neither desirable

nor undesirable,” or “desirable”; this second decision corre-

sponds to the SM task in this experiment. In case of a “new”

response, the program advanced to the next face. In the final

surprise free recall task, participants were given 5 min to recall

as many descriptors as they could from the encoding task by

typing them directly on the computer. Finally, participants

responded to a set of demographic questions.

Data Analysis

The dependent variables of main interest were the memory

measures: recognition and SM for the faces as well as free

recall of the descriptors. Of secondary interest were the ratings

and response times. The former will indicate if participants

performed the encoding task as instructed to and will also be

relevant to the discussion of congruity as a possible proximate

mechanism. The later will inform about differences in the time

taken to provide a rating response which could influence mem-

ory performance. Analyses of variance were used as the main

statistical tests. The level of statistical significance was set at

.05 (two tailed). The results of this experiment are available at

http://evo.psych.purdue.edu/datasets/

Results and Discussion

Desirability Ratings

Stimuli were rated as more desirable in the working condition

(M ¼ 0.12, SD ¼ 0.35) than in the mating condition

(M ¼ �0.35, SD ¼ 0.55), F(1,70) ¼ 18.92, MSE ¼ .211,

p < .001, Z2
p ¼ .213. Overall, stimuli were rated in agreement

Table 1. Descriptors Used in Experiments 1 and 2 Along With the Mean Values (and SDs) Obtained for Each Descriptor as Well as the Mean
Values for the Sets Used in Each Experiment.

Undesirable Neutral Desirable

Descriptor Mate Coworker Descriptor Mate Coworker Descriptor Mate Coworker

Lies frequently �2.90 (0.31) �2.77 (0.63) Has tattoosa �0.03 (1.07) 0.00 (1.23) Has good sense of
humor

2.33 (0.76) 2.00 (0.91)

Is rude �2.83 (0.46) �2.73 (0.52) Has two brothersa 0.00 (0.79) �0.13 (1.41) Is nicea 2.33 (0.80) 2.40 (0.67)
Is racist �2.77 (0.68) �2.63 (0.85) Lives in a busy street 0.00 (0.59) 0.03 (1.33) Values friendship 2.37 (0.72) 2.10 (0.99)
Is always in a bad

mood
�2.73 (0.52) �2.50 (0.78) Wears glassesa 0.00 (0.64) 0.10 (0.99) Is hard worker 2.40 (0.62) 2.77 (0.57)

Is a fake person �2.67 (0.96) �2.40 (1.16) Practices ridinga 0.03 (0.85) �0.10 (1.16) Is humblea 2.47 (0.68) 2.57 (0.68)
Has poor hygiene �2.60 (0.62) �2.27 (0.87) Likes short coffee 0.03 (1.33) 0.23 (1.30) Is attentivea 2.50 (0.86) 2.43 (0.73)
Is selfisha �2.57 (0.57) �2.43 (0.94) Has a white t-shirt 0.10 (0.71) 0.10 (0.88) Is an honest

person
2.57 (0.73) 2.83 (0.38)

Is sexista �2.47 (0.94) �2.33 (1.09) Was born in a
maternity

0.10 (0.40) 0.17 (0.95) Is responsible 2.67 (0.61) 2.73 (0.52)

Is envious �2.43 (0.63) �2.57 (0.73) Prefers to write
with a pencil

0.10 (0.31) 0.20 (1.06) Is understandinga 2.70 (0.60) 2.17 (1.12)

Usually causes
conflicts

�2.43 (0.82) �2.47 (0.86) Likes his steak
cooked rare

0.20 (0.81) �0.03 (1.05) Is respectful 2.70 (0.60) 2.67 (0.66)

Is not sociablea �2.27 (0.83) �2.40 (0.72) Has a gray coat 0.27 (0.87) 0.17 (1.23) Works to achieve
his goals

2.77 (0.50) 2.77 (0.43)

Is never on timea �1.83 (1.14) �2.93 (0.37) Likes to eat tuna 0.30 (0.95) 0.13 (1.04) Is a person we can
trust

2.83 (0.53) 2.83 (0.46)

Undesirable Mate Coworker Neutral Mate Coworker Desirable Mate Coworker

Mean Exp. 1 �2.54 (0.29) �2.54 (0.20) Mean Exp. 1 0.09 (0.11) 0.07 (0.12) Mean Exp. 1 2.55 (0.18) 2.52 (0.30)
Mean Exp. 2 �2.68 (0.17) �2.54 (0.17) Mean Exp. 2 0.14 (0.11) 0.12 (0.09) Mean Exp. 2 2.58 (0.19) 2.59 (0.34)

Note. These data were obtained in the pilot study using an independent sample.
aDescriptors used in Experiment 1 only.
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with our initial classification of the descriptors: Stimuli includ-

ing the desirable descriptors were rated as more desirable than

those presented with “neutral” descriptors which, in turn, were

rated as more desirable than those containing undesirable

descriptors (see Table 2). The percentage of stimuli classified

by participants was mostly in agreement with the classification

obtained in our pilot study.1 In spite of a tendency for a higher

classification agreement in the working than in the mating

condition (Mmating ¼ .73, SD ¼ .17; Mworking ¼ .80,

SD ¼ .13), the difference was not statistically significant,

F(1,70) ¼ 3.56, MSE ¼ .024, p ¼ .063, Z2
p ¼ .048. This infor-

mation confirms that participants were largely encoding the

stimuli as intended. The number of nonrated items was low

and similar in the two conditions (Mmating ¼ 1.3, SD ¼ 1.30;

Mworking ¼ 1.3, SD ¼ 1.45), F(1,70) < 1.

Response Times During Encoding

On average, participants took about 1 s to rate the stimuli

during the encoding task in both conditions (Mmating ¼
1,003.74, SD ¼ 195.01; Mworking ¼ 974.46, SD ¼ 172.35),

F(1,70) < 1.

Recognition Performance

Participants in the mating condition were significantly better at

recognizing previously presented faces (recognition Hits)

than participants in the working condition, F(1,70)¼ 8.85, MSE

¼ .022, p ¼ .004, Z2
p ¼ .112 (see Figure 2). The proportion of

false alarms (FA) was similar between groups, F(1,70) < 1.

These conclusions were further supported by analyses of discri-

minability (d0) and of response bias (Criterion C). Regarding the

first, participants in the mating condition were significantly more

successful at discriminating old from new faces (d0 ¼ 1.64, SD¼
0.72) than participants in the working condition (d0 ¼ 1.19; SD¼
0.52), F(1,70) ¼ 9.34, MSE ¼ .390, p ¼ .003, Z2

p ¼ .118. The

response bias did not differ between conditions (cmating ¼ 0.48,

SD ¼ 0.40 vs. cworking ¼ 0.55, SD ¼ 0.35), F(1,70) < 1.

Source Memory

Recognition “old” responses were followed by a SM task,

wherein participants had to identify if that face had been

Figure 1. Schematic representation of the encoding procedure.

Table 2. Mean Rating Values (and SDs) Obtained in Each Experiment
for Each Condition and Type of Stimuli.

Experiment / Condition Undesirable Neutral Desirable

Experiment 1
Mate �2.16 (0.59) 0.02 (0.59) 1.15 (0.92)
Coworker �2.11 (0.61) .0.52 (0.55) 1.95 (0.35)

Experiment 2
Mate �2.32 (0.83) �0.09 (0.84) 1.18 (0.96)
Coworker �2.24 (0.72) 0.35 (0.78) 1.85 (0.78)

Pandeirada et al. 5



classified as a desirable, neutral, or undesirable candidate; the

classification assigned by each participant to each stimulus

during encoding was considered. SM performance corresponds

to the conditional source identification scores, which are cal-

culated as the proportion of studied items recognized as old that

were attributed to the correct source.

Participants in the mating condition performed better in this

task than participants in the working condition, F(1,70) ¼
14.51, MSE ¼ .020, p < .001, Z2

p ¼ .172 (see Figure 3). If

participants were responding at chance, each possible SM

response (desirable, neutral, or undesirable) would be selected

about 33% of the time. Note that the overall SM performance

was significantly higher than chance in the mating condition,

t(35) ¼ 5.52, p < .001, but not in the working condition, abso-

lute t(35) < 1.

Free Recall of the Descriptors

Participants in the working condition recalled significantly

more descriptors than those in the mating condition

(Mworking ¼ .36, SD ¼ .087; and Mmating ¼ .31, SD ¼ .097),

F(1,70) ¼ 5.66, MSE ¼ .008, p ¼ .02, Z2
p ¼ .075. Participants

in the working condition also tended to produce more intru-

sions than participants in the mating condition (Mworking ¼
1.33, SD ¼ 1.35; Mmating ¼ .94, SD ¼ 1.07), but the difference

was not statistically significant, F(1,70) ¼ 1.83, MSE ¼ 1.48,

p ¼ .180.

Faces of potential candidates (recognition task), as well as

their previous desirability classification (SM task), were better

remembered when encoded in the context of a long-term mat-

ing than in the context of a long-term worker relation. Partici-

pants in the working condition were more successful at

remembering the descriptors associated with the faces during

encoding, although there was also a tendency for those parti-

cipants to commit more intrusions. From the perspective of an

adaptive memory system, the results for the descriptors are

puzzling given that verbal information processed in a survival

context is remembered particularly well. This discrepancy is

mitigated by the fact that in the typical survival context experi-

ments, only verbal material is presented, whereas in this experi-

ment, such material competed with face stimuli for attentional

resources. Still, our findings are in line with previous studies

that failed to produce a memory advantage for verbal material

(e.g., object names) processed in a mating context as compared

to control conditions (e.g., Sandry et al., 2013). They also

suggest that the enhanced face recognition in the mating con-

dition is unlikely to have been driven by an overall better

memory for the whole stimuli (faces and descriptors).

Experiment 2

Our second experiment was designed to replicate the find-

ings from Experiment 1 and to explore whether this mne-

monic advantage would occur in a within-subject design as

well. Some memory phenomena are known to depend on the

type of experimental procedure (within vs. between; e.g.,

emotionality effects; see McDaniel & Bugg, 2008). In this

experiment, each participant rated potential candidates in

both the mating and the coworker contexts across different

blocks of trials. A final recognition test for the previously

seen faces was then presented. The SM task that followed

each “old” response in the recognition test differed, how-

ever, from the one used in Experiment 1. Rather than asking

people to identify the desirability classification previously

assigned to the candidates, we asked participants to indicate

if the face had been previously considered in the mating or

the coworker context. The task ended with the free recall

test for the descriptors.

Figure 2. Mean proportion of recognition Hits and False Alarms per
condition in Experiment 1. The error bars represent +1 standard
error of the mean.

Figure 3. Mean proportion of source memory correct responses for
recognition hits per condition in Experiment 1. The error bars rep-
resent +1 standard error of the mean.
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Method

Participants

Forty young-adult females attending the University of Aveiro

(Portugal) participated in exchange either for course credit or

for a small monetary compensation (Mage ¼ 20.8 years,

SD ¼ 2.04). This sample size allows us to detect a medium

effect size (Cohen’s f ¼ .23), assuming a power of .80 and an

a level of .05, as calculated using G*Power (Version 3.1.9.2;

Faul et al., 2007). As before, all procedures conformed to the

Declaration of Helsinki; all participants consented to partici-

pate and were fully debriefed at the end of the experiment.

Material

Descriptive sentences. Twenty-four descriptors were selected

from the set of descriptors used in Experiment 1 (see Table

1). The descriptors that produced similar ratings between con-

ditions in Experiment 1 were selected for this experiment.

Face stimuli. Forty-eight male faces were drawn from the set

used in Experiment 1 (Mattractiveness ¼ 3.52, SD ¼ 0.61, scale

1–7). As before, this set of faces was divided into two sets of

similar attractiveness to be presented as targets and as distrac-

tors in a counterbalanced manner across participants, absolute

t(46) < 1.

Procedure. Groups of up to six females participated in each

session which lasted about 30 min. Participants performed the

task on individual computers with all experimental events con-

trolled by E-prime 2.0 Professional (Schneider, et al., 2002).

The initial instructions informed the participants that they

would be presented with faces along with short descriptors and

that they would have to rate each person according to different

contexts. Four different blocks of items were then presented in

an alternated manner, two assigned to the mating and the other

two to the worker condition. Half of the participants performed

the tasks in the order working—mating—working—mating

and the other half in the order mating—working—mating—

working; participants were randomly assigned to one of the

versions before starting the experiment. Three practice trials

preceded the first block for each condition to familiarize parti-

cipants with the encoding task. At the beginning of each encod-

ing block, the scenario was fully presented as described in

Experiment 1. The selection of stimuli for each block was

random with the constraint that each had to contain 2 items

of each type of descriptor (desirable, neutral, and undesirable).

The remaining procedural details were as described for Experi-

ment 1 with the exception of the SM and final surprise free

recall tasks. In this SM task, for each “old” recognition

response, participants had to identify the context in which the

face had been presented (mating or working)—that is, was the

face previously considered in the mating or in the working

condition? The free recall task lasted 3 minutes and partici-

pants were asked to write down on paper all the descriptors

they could remember irrespective of the condition in which

they appeared.

Data analysis. The dependent variables here analyzed were

as in Experiment 1. Repeated-measure analyses of variance

were used as the main statistical tests; as before, the level of

statistical significance was set at .05 (two tailed). The main

results of this experiment are available at http://evo.psych.

purdue.edu/datasets/

Results and Discussion

Desirability Ratings

As in Experiment 1, participants rated the potential coworkers

as more desirable than the potential mates (Mcoworker ¼ �0.03,

SD ¼ 0.54; and Mmate ¼ �0.41, SD ¼ 0.55), F(1,39) ¼ 16.86,

MSE¼ .166, p < .001, Z2
p ¼ .302. Importantly, the stimuli were

rated as expected: Those that contained descriptors considered

desirable and undesirable in our pilot study were classified

as more and less desirable by participants, respectively (see

Table 2). Applying the same scoring method as in Experiment

1, the consistency in the classification was again high in the two

conditions, but it was now significantly higher in the working

condition than in the mating condition (Mworking ¼ .82, SD ¼
.17; and Mmating¼ .73, SD¼ .23), F(1,39),¼ 7.30, MSE¼ .02,

p ¼ .01, Z2
p ¼ .158.

Response Times During Encoding

Participants took approximately 1 s to rate the stimuli during

the encoding task in both conditions (Mmating ¼ 1,075.36,

SD ¼ 195.50; Mworking ¼ 1,075.95, SD ¼ 207.84), F(1,39) < 1.

Recognition Performance

The percentage of Hits was significantly higher for faces

originally processed in the mating condition than for faces

processed in the working condition, F(1, 39) ¼ 4.19, MSE ¼
.017, p ¼ .048, Z2

p ¼ .097 (see Figure 4). On average, partici-

pants produced 2.63 FA during the recognition task (about

11%); the within-subject procedure prevents us from contrast-

ing the FAs between the two conditions. Overall, these results

replicate the mnemonic advantage of processing faces in the

mating context.

Source Memory

When participants correctly recognized an “old” face, they

were asked to identify the condition in which the stimuli had

been previously considered (i.e., mating or working). Even

though correct identification was above chance (50%) in both

conditions, lowest t(39) ¼ 3.37, p ¼ .002, for the mating

condition, participants were significantly more accurate at

identifying the items from the working condition (M ¼ .68,

SD ¼ .15) than those from the mating condition (M ¼ .59,

SD ¼ .17), F(1, 39) ¼ 5.01, MSE ¼ .029, p ¼ .031,

Z2
p ¼ .114. Also of interest are the SM responses when the

“old” responses were in fact FA, as these could be indicative

of potential response biases; in other words, considering the
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total number of FA committed by each participant, what pro-

portion was classified as mating or working? Eight participants

who did not commit FA were not included in this analysis.

Interestingly, participants were also significantly more likely

to attribute the incorrectly recognized distractors to the work-

ing condition (M ¼ .66, SD ¼ .34) than to the mating condition

(M ¼ .34, SD ¼ .34), F(1, 31) ¼ 7.35, MSE ¼ .231, p ¼ .011,

Z2
p ¼ .192, suggesting a bias to assign faces to the working

condition.

Free Recall of the Descriptors

Two participants were excluded from this analysis because

they failed to follow instructions for this task. The remaining

participants recalled on average a little over four descriptors

per condition (Mmating¼ 36%, SD¼ 12.8; and Mworking¼ 34%,

SD ¼ 15.0), with a repeated-measures analyses of variance

confirming the absence of a significant difference between

them, F(1, 37) < 1.

General Discussion

Is reproduction one of the evolutionary-relevant domains for

which human memory is biased or tuned? The studies that have

used the survival paradigm to address this question have failed

to obtain evidence for such a reproduction-related tuning. In

such studies, participants were invited to rate the relevance of

random words to selecting a mate (Klein, 2013), to some other

mating-related activity (Sandry et al., 2013), to whether object

nouns could be used as gifts to be given on a romantic date

(Derringer, Scofield, & Kostic, 2017), or participants rated trait

adjectives in the context of considering a romantic partner or of

predicting infidelity (Derringer et al., 2017). Memory for the

rated words or adjectives was then tested. Each study failed to

obtain evidence for a mating-related mnemonic advantage.

Yet, other studies adopting different procedures have shown

that memory is indeed sensitive to reproduction-related

aspects. One potentially important difference between these

approaches is that, whereas in the former the assessment of

random words or objects provided no explicit information rel-

evant to solving the adaptive problem of selecting a mate, in the

latter, there is always some element of the encoding task that

affords information about the mating value of the candidate,

such as sexually dimorphic characteristics (Smith, Jones, Fein-

berg, & Allan, 2011). Still, these latter studies usually probed

memory only for arbitrary stimuli previously associated with

reproduction-relevant characteristics and have not contrasted

mating against nonmating related conditions.

In the experiments reported here, which used faces rather

than objects, during encoding participants had to directly eval-

uate how desirable potential candidates would be to establish a

long-term mating (i.e., determine their mating value) or a long-

term working relationship (i.e., determine their coworker

value). Given that females rely on various indicators to evalu-

ate a potential mate partner (Buss, 2006), male faces were

presented along with short descriptions of behaviors or char-

acteristics usually considered by females to be desirable, neu-

tral, or undesirable in a long-term partner. Additionally, our

memory task tapped one of the most common forms of identi-

fying people: Face recognition of the candidates. In both

experiments, recognition accuracy of the faces was higher in

the mating than in the working condition.

Interestingly, the typical survival effect does not seem to

occur when faces are used as stimuli, as shown by Savine,

Scullin, and Roediger (2011). In their experiments, participants

rated how helpful the person would be in a survival and/or in a

control scenario (e.g., helping the participant in a bank robbery,

moving home, among others). At face value, these findings

contrast with the ones reported here, but important procedural

variations may underlie these apparent discrepancies. For

instance, whereas we used color pictures, Savine and col-

leagues used computer generated (Experiment 1) or Black and

White faces (Experiments 2–5). Besides the evident difference

in ecological validity, the color of the face is known to provide

relevant information about the health status of individuals (e.g.,

Carrito et al., 2016). One could also speculate whether the faces

used in Savine et al.’s study afforded sufficient and relevant

information vis-à-vis the decision participants were required to

make. Moreover, it is possible that different fitness-relevant

contexts afford memory tunings to different sorts of informa-

tion, particularly to those that are more informative or relevant

to the adaptive problem at hand.

In Experiment 1, participants in the mating condition were

also better at identifying the desirability classification previ-

ously assigned to the candidates (SM task)—that is, people in

the mating condition were better at recognizing whether the

person was previously considered a potentially desirable, unde-

sirable, or neither desirable nor undesirable candidate. Being

able to remember such information correctly when having to

select among potential mates, or even in future encounters,

would greatly aid the decision process. In Experiment 2, the

Figure 4. Mean proportion of recognition Hits per condition in
Experiment 2. The error bars represent +1 standard error of the
mean.
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SM task requested a different decision from participants; here,

participants were asked to identify the encoding context, that

is, during encoding, was the face considered as a potential

mate partner or as a coworker? In this task, participants

were significantly more likely to respond “coworker” for

the correctly identified old faces but also for the falsely

recognized new faces. Such a result suggests that the SM

working advantage for correctly recognized faces might be

due to a response bias. Although we have no explanation for

the failure to obtain a mating advantage for SM in Experi-

ment 2, it is worth noting that prior work on survival pro-

cessing also failed to find a survival advantage when the

task required identification of the encoding context (see

Bröder, Krüger, & Schütte, 2011; Nairne, Pandeirada,

VanArsdall, & Blunt, 2015).

For recall of the descriptors, participants in Experiment 1

recalled a significantly larger number of descriptors in the

working condition, but they also tended to generate more intru-

sions. In Experiment 2, the difference in recall between condi-

tions was nonsignificant. Previous studies comparing memory

for verbal information processed in a mating-related versus a

control condition, such as those using the survival processing

paradigm, have reported similar null findings (Derringer et al.,

2017; Klein, 2013; Sandry et al., 2013). Yet, as shown by

Horgan et al. (2016), females’ memory for descriptive infor-

mation can be influenced by the mating context (long vs. short

term), suggesting that memory is tuned to the particular fea-

tures germane to the fitness-relevant task at hand (see also

Fitzgerald, Horgan, & Himes, 2016, for results with male par-

ticipants, and Smith, 2017, for a discussion of this topic). Note,

however, that this study did not compare the mating conditions

(long and short term) with a control (nonfitness) condition

which limits the comparison with our results.

The current experiments provide a relatively stringent

test for the mating and memory hypothesis because our

control condition—looking for a long-term working part-

ner—could arguably have fitness consequences over the

long term. The selection of a good coworker would likely

have an effect on the company’s success which, in turn,

would impact the participant’s ability to acquire more

resources for his and her offspring. Also, working teams

can function as coalitional groups with potential benefits

to the members (e.g., Bugental, 2000).

One of the recurring questions underlying the adaptive

memory framework relates to the proximate mechanisms, that

is, what are the underlying processes that support a fitness-

relevant tuning? (Nairne & Pandeirada, 2016). Congruity, or

the fit between the encoded items and the encoding context, is

one possibility. It is argued that richer and more elaborated

memory traces are created when the item is more compatible

with the encoding context making them easier to retrieve (Mos-

covitch & Craik, 1976; Nairne & Pandeirada, 2011). In the

current experiments, we attempted to keep the overall level

of congruity similar between the two conditions by presenting

descriptors that would be equally desirable, neutral, or undesir-

able to both conditions; according to our pilot study, this was

the case. However, when paired with faces, participants con-

sidered that the stimuli were more congruent (desirable) in the

working than in the mating condition in both experiments.

According to this account, this difference should have favored

retention of information in the working condition. Also, the

Derringer et al. (2017) findings indicate that rating values seem

to have no effect in recall. Hence, it is unlikely for congruity to

underlie the mating advantage we observed.

Self-reference is another element that could be contribut-

ing to this mating effect. Indeed, thinking about a potential

mating partner could arguably be more relevant to the self

than thinking about a potential coworker. Yet, previous stud-

ies have failed to find a mating effect when participants had to

rate the relevance of words (objects and traits) to a mating

context (as compared to various control conditions), a task

that is presumably more self-relevant than the controls used

(e.g., Derringer et al., 2017; Klein, 2013; Sandry et al., 2013).

These findings suggest that self-relevance is not a major con-

tributor to the mnemonic efficiency found in fitness-relevant

domains in general and to our findings in particular, although

further research is clearly needed.

Another possibility is that people simply pay more attention

to facial characteristics when considering the desirability of a

mate, as compared to when considering a potential coworker.

In other words, the facial characteristics of a coworker might be

less important than those of a mate, which may account for the

mating advantage in face recognition. However, facial attrac-

tiveness has been shown to be a potent factor in memory for

female faces but not for male faces of the type used in the

current experiments (e.g., Anderson et al., 2010). In addition,

facial characteristics (namely, attractiveness) have been

reported to play an important role in coworker selection as well

(e.g., Hosoda, Stone-Romero, & Coats, 2003; Pfeifer, 2011).

Furthermore, we did not observe differences in the encoding

response times between conditions in either of our experiments.

Therefore, it seems unlikely that differential attention to the

physical characteristics of the faces can explain the current

results. Nevertheless, additional research is necessary before

definitive conclusions can be reached.

Over the last decade, a set of studies started to establish that

memory functioning is tuned to respond to the adaptive chal-

lenges faced during evolution. In addition to the survival pro-

cessing advantage (Nairne & Pandeirada, 2016), it has been

shown that memory is sensitive to potential contaminants (Fer-

nandes, Pandeirada, Soares, & Nairne, 2017; Nairne, 2015) and

to animacy (Nairne, VanArsdall, & Cogdill, 2017), both with

evident adaptive significance (Nairne, Pandeirada, & Fernandes,

2017). The experiments reported here explored another fitness-

relevant topic: reproduction. Our results join those of the studies

that have showed that, when the encoding task includes elements

or processes informative of the mate value of potential partners,

participants’ memory can be improved. The generality of the

advantage remains unclear at this point, though, given the differ-

ential mnemonic effects that mate processing seems to have for

different kinds of information (e.g., faces and descriptors). Fur-

ther studies are needed to explore this new phenomenon.
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Notes

1. To calculate the agreement between our initial classification and

that provided by participants, stimuli that were assigned negative

values by the participants were considered undesirable, those

assigned positive values were considered desirable, and those

assigned a “0” were considered neutral.
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