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KEITH FOX
Editorial

This issue of S&CB contains three main articles. The first of these, by John 
Jefferson Davis, examines three biblical theophanies (the burning bush at the 
call of Moses; the Holy Spirit in the form of a dove at Jesus’ baptism; and ap-
pearance like tongues of fire on the day of Pentecost) and compares these with 
the appearance of a hologram. The author isn’t proposing that these were ac-
tual holograms, but suggests that they have an analogous appearance, and that 
these manifestations of God’s presence might be understood as holographic-
like objects created by the Holy Spirit. He briefly outlines the principles of ho-
lographic imaging and discusses some theological implications of this analogy. 
Davis suggests that the hologram analogy might help to explain how an infi-
nitely holy God can present himself to sinful created beings without destroying 
them. The holographic analogy may also help illustrate how God can be present 
in a specific place without being limited to that place.

The second article, by Gordon Menzies, addresses the issue of gender, and 
combines science and Christian belief to defend a vision of gender. He shows 
that gender differences are real, but are shaped by biology, psychology, and 
society. The paper introduces the concepts of inner harmony (the alignment of 
body, desire, and gender within the self) and outer harmony (the interplay of 
similarity and difference that enriches human community). Outer harmony is 
reflected in Scripture, where most commands address our common humanity 
and affirm our equality and distinction. Science and theology therefore offer a 
similar-but-different account of gender, providing an integrated framework for 
understanding and celebrating gender as a divine gift.

Most modern scholars agree that the Pentateuch was compiled from multi-
ple source documents, yet there is no consensus on the date when they were 
composed. In the third paper Philip Senter explores this question using archae-
ological science, under the principle that a passage cannot be older than the 
things that it describes (towns, technologies, etc.). This analysis casts doubt on 
previous hypotheses that the (Elohist (E), Yahwist (J) Priestly (P), Deuterono-
mist (D) source documents were completed earlier and are consistent with a 
post-exilic composition. This study shows that archaeological science can be a 
useful tool for constraining the dating of biblical passages. It is likely that some 
S&CB readers will find this uncomfortable reading, as it challenges some literal 
readings of some parts of the Old Testament, and I look forward to some lively 
correspondence about this.

As usual, this issue contains reviews of fifteen recently published science-
religion books. We hope that these reviews will be helpful in guiding your 
personal reading. If you notice a new book that is worth reading then please 
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contact Todd Kantchev, the book Reviews Editor, who will be pleased to con-
sider a review.

Editorship
I have now been the editor of S&CB for 13 years and, as I wrote in the pre-

vious issue, it is time to hand this on to someone else. Christians in Science 
advertised this position and I am pleased to tell you that Dr Andrew Jackson 
(apj40@cantab.ac.uk) has accepted the offer to become the next journal Editor 
and will take responsibility for the next issue. Andrew has PhDs in Biotechnol-
ogy and Theology.

Can I take this opportunity to thank everyone who has submitted articles and 
reviews over these years, as well as the many (anonymous) referees who have 
ensured the quality of the things that we have published. They may not have 
always agreed with my decisions, but it has been a pleasure to have worked 
with you all. I am sure that you will welcome and support Andrew, and I hope 
that the journal will continue to thrive. I also give immense thanks to Dr Diana 
Briggs who, working behind the scenes, has faithfully copy-edited the accepted 
material and ensured that everything conforms to the journal’s style. 

Keith Fox is Editor of Science & Christian Belief, Emeritus Professor of Biochemistry in 
Southampton University and former Director of the Faraday Institute for Science and 
Religion in Cambridge. He is now curate at Highfield Church, Southampton.
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JOHN JEFFERSON DAVIS
Burning Bush, Heavenly Dove, Tongues 
of Fire:Holographic-Like Manifestations 
of God’s Presence
This article presents a new analogy for three biblical theophanies: the 
burning bush at the call of Moses; the Holy Spirit in the form of a dove at 
the baptism of Jesus; and the tongues of fire on the day of Pentecost. The 
article proposes that these visible manifestations of God’s presence could 
be understood––analogically––as holographic-like objects created by the 
Holy Spirit. The biblical and theological contexts of these theophanies are 
discussed. The history and technology of holographic imaging are sketched. 
Arguments for the validity of the theophany––holographic image analogy are 
expounded. Theological advantages of the analogy are suggested.

Keywords: Burning bush, dove, baptism of Jesus, tongues of fire, Pente-
cost, theophanies, holograms, holographic images, Holy Spirit.

Introduction:
This article presents a new analogy for three biblical theophanies: the burn-

ing bush at the call of Moses; the Holy Spirit in the form of a dove at the baptism 
of Jesus; and the tongues of fire on the day of Pentecost. The article proposes 
that these visible manifestations of God’s presence could be understood––ana-
logically––as holographic-like objects created by the Holy Spirit. Analogies, of 
course, imply both elements of similarity and difference. The claim being made 
in this paper is not that the burning bush, heavenly dove, or flames of fire at 
Pentecost were literally holograms. Rather, the proposal is that these biblical 
theophanies were analogous, in some respects, to holographic images––pho-
tonic entities lacking properties such as combustive heat. The outline of the 
paper is as follows: first, definition and background of theophany; second, dis-
cussion of three selected theophanies (burning bush, heavenly dove, tongues 
of fire); third, characteristics of holographic images; fourth, rationale for the 
holographic image analogy; fifth, theological advantages; finally, possible fur-
ther applications.

Three Theophanies: Burning Bush; Heavenly Dove; Tongues of Fire

The term theophany (Gr. theophaneia, fr. theos, god + phainein, to show; Lat. 
theophania, c. 400 in Rufinus) has been defined as a (visible) “manifestation or 
appearance of God or a god to man.”1 

1  ‘Theophany,’ The Oxford English Dictionary, v.11 (Oxford: Clarendon Press, 1933), p. 276. Cf. 
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The burning bush
The first such theophany selected for discussion in this paper2 is Moses’ en-

counter with God at the burning bush,3 recounted in Exodus 3:1–6, where God 
calls Moses to lead his people from slavery in Egypt:

1Now Moses was tending the flock of Jethro his father-in-law, the priest of 
Midian, and he led the flock to the far side of the wilderness and came to 
Horeb, the mountain of God. 2 There the angel of the Lord appeared to him 
in flames of fire from within a bush. Moses saw that though the bush was on 
fire it did not burn up. 3 So Moses thought, “I will go over and see this strange 
sight—why the bush does not burn up.” 4When the Lord saw that he had 
gone over to look, God called to him from within the bush, “Moses! Moses!” 
And Moses said, “Here I am.” 5 “Do not come any closer,” God said. “Take off 
your sandals, for the place where you are standing is holy ground.” 6 Then 
he said, “I am the God of your father, the God of Abraham, the God of Isaac 
and the God of Jacob.” At this, Moses hid his face, because he was afraid to 
look at God.

 The bush, probably at most a few feet in diameter,4 has been variously 
identified as a thorny desert plant Rubus sanctus that grows near wadis and 
moist soil, or as the cassia senna shrub known in Arabic as the sene,5 or as the 
blackberry bush Rubus discolor commonly found in the steppe country.6 The 
botanical identification of the bush is, however, not the point of the narrative. 
The burning bush, from the midst of which the angel of the Lord (v.2)––identi-
fied as the Lord, God himself (v.4)––speaks to Moses, is a supernatural, visible 

the similar definition as ‘An appearance of God in visible form, temporary and not necessar-
ily material’ in The Oxford Dictionary of the Christian Church, Cross, F.L. (ed), London: Oxford 
University Press (1858) p. 1344.
2  The three theophanies discussed in this paper were selected in view of their familiarity to 
most readers of scripture, and in view of their connections with both testaments, and their 
direct or indirect associations with the three Persons of the Trinity––Father, Son, and Holy 
Spirit. For broader discussions of biblical theophanies, see Williams, W.C., ‘Theophany,’ in 
Elwell, W.A. (ed) Evangelical Dictionary of Biblical Theology, Grand Rapids, MI: Baker Books 
1996) pp. 770–71; Chisholm, R. B.,’Theophany,’ in Alexander, T.D. & Rosner, B.S. (eds) New 
Dictionary of Biblical Theology, Downers Grove, IL: InterVarsity Press (2000) pp. 815–19; and 
Davies, G.H., ‘Theophany,’ in The Interpreter’s Dictionary of the Bible, v.4, New York: Abingdon 
Press (1962) pp. 619–20.
3  For a history of the reception and interpretations of this text in Judaism, the New Testa-
ment, in later Christian history, and Islam, see Berner, C. et. al., ‘Burning Bush,’ in Encyclopedia 
of the Bible and Its Reception, Klauck, H-J. et. al. (eds), Berlin: De Gruyter (2009) pp. 662–75.
4  Stuart, D.K. Exodus: The New American Commentary, V.2, Nashville, TN: Broadman & Holman 
(2006) p. 109.
5  Sarna, N.M. The JPS Torah Commentary: Exodus, New York: Jewish Publication Society (1991) p. 14.
6  Cassuto, U. A Commentary. On the Book of Exodus, Jerusalem: Magnes Press (1967) p. 31.
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manifestation of God’s revelatory presence, i.e., a theophany.7 Fire, because 
of its nonmaterial, formless, and luminous characteristics is evocative of the 
divine nature;8 fire is insubstantial yet powerful; illuminating and purifying.9 

Fire is frequently associated with the divine presence, as at Sinai (Exod 
19:18; Deut 4:24); at the crossing of the Red Sea (Exod 14:24); during the 
wilderness wanderings (Exod 40:36–38); on Mount Carmel at Elijah’s contest 
with the priests of Baal (I Kgs 18:38), and in the throne visions of Ezekiel (Ezek 
1:4, 27) and Daniel (Dan 7:9). 

The fire in the burning bush was clearly no ordinary, physical fire. Unlike an 
ordinary fire, the fire was self-sustaining, requiring no supply of wood or fuel 
to sustain it.10 And unlike an ordinary fire, it illuminated the area, but did not 
destroy or consume the bush.11 As Katherine Sondereggert has noted, the fire 
in the burning bush revealed an important theological truth: God can be pre-
sent in the midst of physical objects in his creation without destroying them.12 
For revelatory purposes, the spiritual nature of God can be fully present within 
the material, the natures of both remaining distinct and preserved––as in the 
incarnation of the Son of God (John 1:14; Col 2:9). 

The flames of the burning bush had the luminous qualities of a physical fire, 
but not the intense heat that would normally combust and consume dry wood. 

7  For an argument that all three Persons of the Triune God were present in the burning bush, 
see Davis, J.J. ‘Is the One God of the Old Testament and Judaism Exactly the Same God as the 
Trinitarian God––Father, Son, and Holy Spirit––of the New Testament and Christian Creeds ?’ 
Themelios (2023) 48.3, 605–14 at 613.
8  op. cit. 5, Sarna, p. 14.
9  Berlin, A. and Brettler,M.Z. (eds.) The Jewish Study Bible, New York: Oxford University Press 
(2004) p. 110, n.2.
10  op.cit. 5, Sarna, p. 14.
11  The naturalistic explanation of the burning bush proposed by Colin J. Humphreys in his 
semi-popular book The Miracles of Exodus, London: Continuum (2003) 61–69––that the flames 
in the bush were caused by natural gas or a volcanic vent––is a speculative conjecture that lacks 
merit. The biblical text gives no indication whatsoever of any volcanic or seismic activity, nor 
any description of the bush being reduced to glowing charcoal until it was finally disintegrated. 
The biblical writer clearly intends to depict a divine intervention in the natural order, for the 
purpose of God’s calling Moses to deliver his people from slavery in Egypt. For an extensive, 
critical review of Humphrey’s book, see the analysis of William Johnstone of the University of 
Aberdeen, published in the Journal of Semitic Studies (2005) 50, 373–379. 
12  Sonderegger, K. Systematic Theology: V.1, The Doctrine of God, Minneapolis, MN: Fortress 
Press (2015) pp. 80–81. Sonderegger sees the burning bush as a striking example of theolog-
ical compatibilism: God’s essence and presence are compatible with creation––with nature, 
human history, and human flesh. As such, the burning bush might be seen as foreshadowing 
the incarnation, in which the divine Son indwelt a human body, not destroying it or erasing its 
human properties, but manifested the divine glory through it. 
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These flames were more like a virtual fire, like that of virtual fireplace fire in a 
YouTube video,13 or better still––like a holographic, three dimensional repre-
sentation of a fire––a comparison to be more fully developed below.14

   The Heavenly Dove
The second theophany considered here is the Holy Spirit’s descending on Je-

sus at his baptism in the bodily form of a dove. This visible manifestation of the 
divine presence with Jesus at the beginning of his public ministry is recounted, 
with some differences in detail, in all four gospels:

Matt 3:16, 17: 16As soon as Jesus was baptized, he went up out of the water. 
At that moment heaven was opened, and he saw the Spirit of God descending 
like a dove and lighting on him. 17And a voice from heaven said, “This is my Son, 
whom I love; with him I am well pleased.”

Mark 1:10, 11: 10As Jesus was coming up out of the water, he saw heaven be-
ing torn open and the Spiri descending on him like a dove. 11And a voice came 
from heaven: “You are my Son, whom I love; with you I am well pleased.”

Luke 3:21, 22: 21When all the people were being baptized, Jesus was baptized 
too. And as he was praying, heaven was opened 22and the Holy Spirit descended 
on him in bodily form like a dove. And a voice came from heaven: “You are my 
Son, whom I love; with you I am well pleased.”

John 1:32–34: 32Then John gave this testimony: “I saw the Spirit come down 
from heaven as a dove and remain on him. 33I would not have known him, ex-
cept that the one who sent me to baptize with water told me, ‘The man on 
whom you see the Spirit come down and remain is he who will baptize with the 
Holy Spirit.’ 34I have seen and I testify that this is the Son of God.”

Unlike the throne visions of Isaiah (Isa 6:1–5), Ezekiel (Ezek 1:1–28), Daniel 
(Dan 7:9–14), or the apostle John (Rev 4:1–11; 5:1–14), the sight of the Holy 
Spirit descending in the form of a dove was not a private experience given to 
Jesus alone. While Matthew and Mark only mention Jesus’ seeing the dove, John 
notes (v.32) that John the Baptist saw it as well. Luke describes the descent of 
the dove from a more objective, third person point of view. His mentioning of 
‘all the people’ (v.21) might suggest the possibility that others in addition to 

13  ‘Fireplace: Relaxing virtual fireplace with crackling fire sounds,’ https://www.youtube.
com/watch?v=Hvtc9BWahMQ, accessed 17 March 2025.
14  In his discussion of the burning bush, Stuart compares God’s presence in the burning 
bush with a videoconference call, in which by digital technology a person can be virtually 
present in a room through a video screen and speaker, though not actually physically present: 
op. cit. 4, Stuart, p. 113. Stuart’s comparison anticipates the holographic comparison––invok-
ing digital technology not yet available at the time of his writing (2006)––to be developed in 
the present article.
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Jesus and John witnessed this sign from heaven. Luke emphasizes the concrete 
nature of the experience by speaking of the Spirit’s descent in ‘bodily form’ 
(somatiko eidei), showing that the descent of the Spirit was a visible experi-
ence15––seen in the light of day, and not only in imagination or as a vision in 
the night. Similarly, I. Howard Marshall notes that the phrase somatiko eidei 
‘stresses the reality of what was seen, whether by Jesus or John.’16 The phrase 
implies that the experience was not to be confused with thoughts or feelings 
alone, but was an objective reality.17 

  In John’s account, the verb he uses in v.32 (tetheamai, ‘I saw’) is normally 
used of physical, not mental vision, and the verb for ‘see; have seen’ (horao; 
vv. 33, 34) suggests a physical vision in which a spiritual significance is recog-
nized.18 The sight of the Holy Spirit in visible form––by Jesus, John the Baptist, 
and perhaps others––implies that actual particle of light––photons––were 
being emitted by or reflected from form of the dove. The comparison of this 
appearance with a hologram––created by the Spirit––will be discussed below.

  Why did the Holy Spirit––the third Person of the Trinity––decide19 on this 
occasion to be visibly present in the form of a dove? The Spirit is elsewhere 
represented by wind (John 3:8); water (John 7:38, 39; I Cor 12:13b); fire (Acts 
2:3); light (Exod 13:21; cf. Isa 63:14), or oil (I Sam 16:13). This, however, is the 
only instance in which the Spirit is unambiguously20 and visibly21 manifested as 
a living animal––here, specifically as a bird. 

 No single, definitive answer may be possible for this question, given the 

15  Bock, D.L. Luke: v.1: 1:1–9:50, Grand Rapids, MI: Baker Academic (2006) p. 338.
16  Marshall, I.H. The Gospel of Luke: A Commentary on the Greek Text, Grand Rapids, MI: Eerd-
mans (1978) p. 152. 
17  Garland, D.E. Luke: Zondervan Exegetical Commentary on the New Testament, Grand Rapids, 
MI: Zondervan (2011) p. 168.
18  Turner, G.A. and Mantey, J.R. The Gospel According to John, Grand Rapids, MI: Eerdmans 
(1964) pp. 70, 71.
19  Actions of the Spirit are divine and personal actions, and reflect the will and wisdom of 
the Spirit . Just as the gifts of the Spirit given to the church are determined by the will of the 
Spirit (I Cor 12:11), so is the Spirit’s presence in the form of a dove determined by the Spirit’s 
will and wisdom. Divine actions may at times seem inscrutable, but even so, they are not 
irrational, but reflective of the divine wisdom (cf. Rom 11:33: God’s judgments wise––though 
unsearchable). 
20  It seems unlikely that the living creatures in Ezekiel’s and John’s throne visions (Ezek 
1:4–24; Rev 4:6; 5:6)––one of which is depicted with the face of an eagle––are intended to 
be understood as images of the Holy Spirit. More plausibly, they represent all God’s animate 
creatures, who should rightly render glory and honor to God (Rev 5:13. 14). 
21  It is the case that in Gen 1:2, the Spirit is described as hovering (rahaph; cf. Deut 32:12) 
like a bird over the primaeval waters of creation, but this was not a visible manifestation to 
humans––not yet created and present. In this instance, the Spirit’s ‘hovering’ seems suggestive 
of God’s care for and life-giving relation to his material creation.
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variety22 and rich allusiveness of biblical imagery associated with the Spirit. In 
the Song of Solomon the beloved is affectionately described as a ‘dove’ (Song 
4:1; 5:2; 5:17; 6:9). Jesus at his baptism is addressed by his Father as ‘beloved 
Son’. In the Levitical laws of sacrifice, the dove can be a ritually clean offering 
(cf. Lev 11:13–19) of the poor for a mother’s purification after childbirth (Lev 
12:8). Jesus offers himself as a pure offering to God, to purify his people––and 
as one who preaches a message of good news for the poor (Luke 4:18). 

  However, the best answer may be to see the imagery of the dove as multiply 
alluding to Gen 1:2, the Spirit of God hovering over the waters of creation (cf. 
Ps 104:24–30, the Spirit as the life-giving creator and sustainer of both aquatic 
and terrestrial creatures); the Spirit as a symbol of Israel (Hos 7:11), with Jesus 
as the true and new Israelite; and especially, the dove returning to Noah’s ark 
(Gen 8:8–12), signifying the inauguration of a new world purified after divine 
judgment.23 In I Pet 3:19–22 the Noachic flood is seen as a type of Christian 
baptism––whose waters save as a pledge of a good conscience. Jesus is not only 
the second/last Adam (I Cor 15:45). Perhaps he can be seen as the second/last 
Noah as well.24 

Tongues of fire
The third theophany was the sound of a mighty wind and tongue-like flames 

of fire on the day of Pentecost:

When the day of Pentecost came, they were all together in one place. 2 Sud-
denly a sound like the blowing of a violent wind came from heaven and 
filled the whole house where they were sitting. 3 They saw what seemed to 
be tongues of fire that separated and came to rest on each of them. 4 All of 
them were filled with the Holy Spirit and began to speak in other tongues as 
the Spirit enabled them.

22  In their commentary on Matthew’s gospel, Davies and Allison enumerate sixteen sugges-
tions offered over the centuries regarding the symbolism of the dove: Davies, W.D. and Allison, 
D.C., A Critical and Exegetical Commentary on The Gospel According to Saint Matthew, v. 1, 
London: T & T Clark (1988, 2000) pp. 331–34.
23  Osborne, G.R. Matthew: Zondervan Exegetical Commentary on the New Testament, Grand 
Rapids, MI: Zondervan (2010) pp. 124–25.
24  Various church fathers saw Noah’s ark as a type of the church––the ark, like Christ, being a 
place of refuge and salvation from the flood waters of God’s judgment: see Stephen Beale, ‘Ten 
Ways Noah’s Ark Prefigured the Church,’ citing texts from Origen, Cyprian, and Augustine: https://
catholicexchange.com/ten-ways-noahs-ark-prefigured-the-church/#:~:text=Indeed%2C%20
since%20the%20time%20of,by%20which%20Christians%20are%20saved. accessed 7 April 
2025.
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There were points of both similarity and difference between the Pentecostal 
theophany and the earlier ones––at the burning bush and Jesus’ baptism. In all 
three God’s presence was manifested in some visible way: flames in the burn-
ing bush; the Holy Spirit in the form of a dove; tongue-like flames resting (lit. 
‘sat’, ekathisen) on each of the disciples. Just as the Spirit descended on Jesus in 
a visible way, so at Pentecost the Spirit descended visibly on the disciples in the 
form of fire, as bright, flickering light.25 

  As at Moses’ later encounter with God at Sinai––and subsequently, in Eze-
kiel’s throne vision––the divine presence was associated with storm-like pow-
er (Exod 19:16, ‘thunder and lightning’; Ezek 1:4, ‘wind storm … lightning … 
fire’). At Pentecost a sound (eikos, ‘sound, noise’) as of a violent wind (hosper … 
pnoeis biaias)––not physical wind itself, but the sound of a violent wind, filled 
the whole house where they were sitting (Acts 2:2). The sound of a wind storm 
was supernaturally created–– ‘out of heaven’ (2:2, ek tou ouranou). Here, as at 
the giving of the law at Sinai (Exod 19:16), the storm-like sound signified the 
presence and power of God manifested to his covenant community. Pentecost, 
like Sinai, was a ‘multimedia’ theophany, a supernatural ‘sound-and-light show’ 
as it were, God manifesting powerfully in both auditory and visual modes. 

At both the burning bush (and Sinai) and Pentecost the holy presence of God 
was manifested as (hosei) flames of fire.26 These ‘tongues as of fire’ (Acts 2:3, 
glossai hosei puros) were not ordinary physical flames that would have burned 
the heads of the disciple, but rather supernaturally created emitters of light––
more like holograms, discussed below. The fiery appearance of these ‘tongues’ 
could be seen as a fulfillment of John the Baptist’s prophecy that the Messiah 
coming after him would baptize with the Holy Spirit and fire (Luke 3:16). As 
the exalted Messiah, Jesus did in fact baptize with ‘fire’, pouring out the Spirit 
he received after being exalted to the Father’s right hand (Acts 2:33). The indi-
vidualized appearance of these ‘tongues’ (glossai; ‘tongues’ or ‘languages’) fit-
tingly symbolized the disciples’ diversified, Spirit-empowered proclamation27 
in many languages of God’s mighty acts––raising Jesus from death and exalting 
him to his right hand (Acts 2:4, 11).

There were important differences between these old and new covenant the-
ophanies. Moses stood in the presence of God, but from a safe distance from 
the flames in the bush. At Pentecost, the disciples were taken, so to speak, 

25  Schnabel, E.J. Acts: Zondervan Exegetical Commentary on the New Testament, Grand 
Rapids, MI: Zondervan (2012) p. 114; Keener, C.S. Acts: An Exegetical Commentary, v.1, Grand 
Rapids, MI: Baker Academic (2012) p. 804.
26  As Johnson, L.K. The Acts of the Apostles, Collegeville, MN: Liturgical Press (1992) p. 42, 
notes: ‘… the particle hosei marks a comparison to fire’, not physical fire itself––indicating that 
the flames were not literal, heat emitting flames, but light emitting flame-like objects. 
27  op.cit. Schnabel, p. 114.
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inside the bush––for they were, in a spiritual but very real sense, a new cov-
enant ‘bush’ in which the Holy One of Israel had come to dwell. The tongue-like 
flames were distributed (2:3, diamerizomenai) and rested individually on each 
one. The tongues of fire were visual evidence that the Spirit was given to them 
as individuals.28 Each disciple had, in effect, his own ‘burning bush’ experience. 

  Moses saw the flames and heard the voice of God, but we are not told that 
Moses was at that time filled with the Spirit. At Pentecost, all the disciples were 
filled with the Spirit (Acts 2:4). In the words of Darrell Bock, ‘Heaven and the 
divine presence “had come” powerfully to earth to indwell God’s people.’29 God, 
at this ‘new Sinai’ event, was evidently fulfilling Moses’ long ago wish that ‘all 
the Lord’s people were prophets’ and that the ‘Lord would put his Spirit on 
them’ (Num 11:29). 

The Holographic Image Analogy: History, Technology,      
Ontology

The word hologram was coined in 1949 by the scientist Dennis Gabor, who 
invented holography, by combining the Greek holos, ‘whole’ and gramme, 
‘line’.30 Hologram has been defined as a ‘three-dimensional image formed by 
the interference of light beams from a laser or other coherent light source’,31 or 
as ‘a picture of a “whole” object showing it in three dimensions.’32 Holographic 
images are used on credit cards, passports, and driver’s licences for security 
and fraud protection. For recent examples of holographic images that make 
persons who are not physically present virtually present, see the 3-D images of 
former NBA basketball player Kobe Bryant and Alisha Gray, player on Women’s 
NBA, through links listed below.33

28  Haenchen, E. . The Acts of the Apostles: A Commentary, Philadelphia: Westminster Press 
(1971) p. 168.
29  op.cit. 15 Bock, p. 98.
30  ‘Hologram,’ Vocabulary.com Dictionary, Vocabulary.com, https://www.vocabulary.com/
dictionary/hologram.
accessed 21 March 2025. 
31  ‘Hologram,’ Oxford Languages, https://languages.oup.com/google-dictionary-en/, ac-
cessed 21 March 2025.
32  ‘Hologram Definition & Meaning,’ Merriam-Webster, https://www.merriam-webster.
com>dictionary>hologram.
accessed 21 March 2025.
33  ‘The Kobe Bryant Hologram,’ https://www.youtube.com/watch?v=fYqQ-GFtQgU; 
‘Alisha Gray joined GameDay via Proto Hologram,’ https://www.youtube.com/
watch?v=pCV7yMJhMV4; links accessed 24 March 2025. Kobe Bryant a star player for the 
Los Angeles Lakers, died in a plane crash in 2020. Alisha Gray is a professional player for the 
Atlanta Dream of the Women’s National Basketball Association, and was a gold medal winner 
in women’s basketball in the 2020 summer Olympics.
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The technology that supports holographic applications developed rapidly 
after 1960, when the laser was first invented.34 Holographic technology is now 
widely used in industrial marketing and demonstrations, surgical training and 
healthcare; scientific research, education, and entertainment. For discussion of 
the technical and scientific bases for holographic images, see the widely used 
text Introduction to Holography, 2nd ed.35 Less technical explanations of holo-
graphic technology and current applications are referenced below.36

Next, consider why a holographic image could be a plausible analogy37 for 
the burning bush, the dove at Jesus’ baptism, and the flaming tongues at Pen-
tecost. Only features of the burning bush will be considered, but similar argu-
ments could be deployed with the other two as well.

The argument is for an analogical relationship between the fire of the burn-
ing bush and a holographic image of a fire––not a relationship of identity. 
Points of difference as well as similarity are recognized. First, the flames of 
the burning bush emitted actual photons––particles of light––that impinged 
on Moses’ retinas and attracted his attention. Although the fire in the bush was 
a light-emitting object, it did not have the consuming heat and combustion of 
a normal physical fire––one that would have consumed the wood in the bush. 
Similarly, a holographic image of a fire emits photons, but not heat. Or consider 
a two-dimensional, non-holographic video of a crackling fire in a fireplace, as in 
the You Tube link cited below.38 The fire in this virtual fireplace emits light and 
simulates moving, dancing flames, but like the flames that Moses saw, emits no 
consuming heat.

A second point of similarity is that the flames that Moses saw were those of 

34  ‘Holography,’ https://en.wikipedia.org/wiki/Holography, accessed 24 March 2025.
35  Toal, V. ‘Introduction to Holography’, Series in Optics and Optoelectronics, 2nd ed., Boca 
Raton, FL: CRC Press (2023).
36  ‘Hologram Technology: A Beginner’s Guide for 2024,’ https://luminafans.com/blogs/
hologram-blog/hologram-technology-a-beginners-guide?srsltid=AfmBOorv2kVx7pwOyUUVD
rSNZrzlfKG5FgAIU-Z8Dq9dPwjJ2nFNT-kH,
Accessed 24 March 2025; ‘Holographic Havoc: 3D Imagery is Shaping Our World,’ https://
luminafans.com/blogs/hologram-blog/holographic-technology?srsltid=AfmBOordZd4PZZkG
87YraqWm1QGGkjfWZ6SCUB7QSUiQC3ldtFSWIQ3J, accessed 24 March 2025.
37  John of Damascus and other church fathers used illustrations from the common-sense 
physics of their times to illustrate theological concepts such as perichoresis in relation to the 
two natures of Christ and the Trinity––as, for example, in the illustration of an iron poker made 
red-hot by the fire in the fireplace. The iron is in the fire, and the fire is in the iron. The fire and 
the iron permeate one another, and yet both the iron and the fire retain their distinct proper-
ties––as is the case with the two natures of Christ and the three persons of the Trinity: See 
Davis, J.J. ‘Lessons from the Proton for Trinitarian Theology,’ Science and Christian Belief (2022) 
34, 130–41 at 134.
38  ‘Relaxing virtual fireplace with crackling fire,’ https://www.youtube.com/
watch?v=Hvtc9BWahMQ, accessed 25 March 2025.
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an external, objective entity outside his mind. The sight of the burning bush 
was not a dream, a subjective vision, or an hallucination. In principle, it was 
publicly available, although in this case appearing to Moses alone. Similarly, a 
3-D holographic, virtual fire displayed in a light box in a restaurant or indus-
trial fair could be seen by many. The holographic image of the fire would not be 
merely a private, subjective experience of only a single observer. A holographic 
image of a fire is constituted of photons, not hot, material gases, but it is none-
theless (virtually) real and not a mirage or dream.39

 A third point of similarity is the manner in which flames in the burning bush 
and the flames of a holographic image are located in space. Here the distinction 
between a circumscriptive and a repletive presence of an object is pertinent.40 
If I place my cat George in a carrying cage and take him to the vet, he is located 
circumscriptively in the cage––contained in it. He is inside the cage, and not 
outside it. On the other hand, if I receive a call on my smartphone, the wifi signal 
can be said to be located in my phone, but not limited to my phone. The elec-
tromagnetic signal from the cell tower impinges upon my device, but spreads 
out repletively throughout the coverage area of the cell service. Similarly, the 
holographic image of the fire may be located in a light box or other reception 
device, but not limited to only that device. The information contained in the 
image, stored on some server, can be transmitted to many other devices––just 
as the originator of a meeting on Zoom can be virtually present in many places, 
though physically present in only one. The flames seen by Moses in the burning 
bush were indeed the visible, luminous manifestation of the glory and pres-
ence of God in the bush, but God was not limited to or confined in the bush. 
God’s presence can not be confined to only a limited space. His omnipresence 
extends repletively beyond the highest heavens. The earth is indeed his foot-

39  On the ontological status of holograms and other digital objects––as examples of virtual, 
hybrid realities––intermediate between material objects apparent to the senses, and imaginary 
literary creations such as Cinderella or Pinocchio, see Abu-Salih, B. ‘MetaOntology: Toward de-
veloping an ontology for the metaverse,’ Frontiers in Big Data (2022) 5, 998648 doi 10.3389; 
Chen, M. ‘The Philosophy of the Metaverse,’ Ethics and Information Technology (2023) 25,41 
https://doi.org/10.1007/10676-023-09714-w; and Coppick, P. ‘Are Computer Games Real?’ in 
Sageng, J.R., Fossheim, H. and Larsen, T.M. eds., The Philosophy of Computer Games, New York: 
Springer (2012), pp. 259–77). On the ontological status of fictional characters, see Walton, 
K.L. Mimesis as Make-Believe: On the Foundations of the Representational Arts, Cambridge, MA: 
Harvard University Press (1990). On ontology more broadly, see Westerhoff, J. Ontological Cat-
egories: Their Nature and Significance, New York: Oxford University Press (2005); Grossman, R. 
The Existence of the World: An Introduction to Ontology, London: Routledge (1992); and Inman, 
R.D. What Is Reality? An Introduction to Metaphysics, Downers Grove, IL: IVP Academic (2024). 
40  On the distinction between a circumscriptive vs. repletive location of an object in space, 
see Davis, J.J. ‘How Personal Agents Are Located in Space,’ Philosophia Christi (Summer 2011) 
13:2, 437–44. This distinction, used in scholastic theology, was illustrated by the sound of a 
speaker’s voice in a room. The sound of the voice was originated with the speaker, but not 
circumscribed by the speaker; the sound spread out repletively in the room.
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stool, but neither heaven nor earth can circumscribe or limit God’s presence 
and power.41

 In closing, I will suggest other possible theological applications of the ho-
lographic image analogy. It might help in answering the question, ‘How can 
an infinitely holy God be present to a created being––especially to a sinful 
creature––without destroying or annihilating it?’ God was present in the burn-
ing bush in the appearance of fire, but without consuming either the bush or 
Moses. If the flames in the bush were like a holographic image, those flame-
like entities looked like a fire, but without the destructive heat. The holy God 
who is likened to a consuming fire (Heb 12:29) was fully present in the body 
of Jesus (Col 2:9), and in the womb of the Virgin Mary––in a redemptive, and 
not destructive way. The Holy Spirit can be fully present in a repentant sinner, 
but for transformation and not destruction. Analogously, the virtual fire in the 
fireplace on the computer screen, or in a holographic display, makes the good 
cheer and feeling of a fire present to the viewer, but without the property of 
physical heat that burns either the viewers or the house.

 The holographic image analogy may also help illustrate how God can be 
present in a specific place without being limited to only that place. Virtual rep-
resentations of persons, as in the icons on a Zoom meeting, or the holographic 
images of Kobe Bryant or Alisha Gray,42 are located on a particular reception 
device, but not limited (circumscriptively) to only that device. They can be pre-
sent (repletively) simultaneously on many devices in many places. Similarly, 
God was present in the burning bush, but not limited to the bush. The Spirit 
was present in the baptismal dove and Pentecostal flames, but not limited to 
either the dove or the flames. Solomon recognized that God was both truly 
present in the temple, but not confined to the temple: ‘Will God truly dwell on 
earth? The highest heaven cannot contain you. How much less this temple I 
have built!’ (I Kgs 10:27).

Summary and Suggestions for Further Research
This article presented a new analogy from holographic technology that il-

luminates the nature of three familiar biblical theophanies: the burning bush 
at the call of Moses; the Holy Spirit in the form of a dove at the baptism of 
Jesus; and the tongues of fire on the day of Pentecost. The article proposed that 
these visible manifestations of God’s presence could be understood––analogi-
cally––as holographic-like images created by the Holy Spirit. The biblical and 

41  In similar fashion, the Holy Spirit was truly present with Jesus in the appearance of a 
dove, and with the disciples at Pentecost manifested in flames of fire, but in a repletive, not 
circumscriptive manner. The Spirit was not limited to those locations, but remained omnipres-
ent, throughout all space (cf. Ps 139:7–10).
42  See links in note 31 above. 
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theological contexts of these theophanies was discussed, and the history and 
technology of holographic imaging explained. Arguments for the validity of the 
theophany––holographic image analogy were expounded, and advantages of 
the analogy suggested.

 Areas for further applications of the analogy could include elucidations             
of 1) the nature and appearance of redeemed individuals during the interme-
diate state between death and final resurrection, e.g. Moses’ and Elijah’s ap-
pearance with Jesus on the mount of transfiguration (Matt 17:3–4): virtually 
embodied as holographic-like images and 2) the mode of the spiritual presence 
of Christ during occasions of the Lord’s Supper and corporate worship (cf. Rev 
3:20: ‘I stand at the door and knock. If anyone hears my voice and opens the 
door, I will come in and eat with him and he with me’). However, discussion of 
these further applications of the analogy is beyond the scope of this paper and 
must await further studies. 

John Jefferson Davis  is Senior Professor of Systematic Theology and Christian         
Ethics at Gordon-Conwell Theological Seminary
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GORDON MENZIES
From Stereotypes to Types: A Scientific 
and Spiritual Defence of Man and 
Woman
This paper integrates science and Christian belief to defend a vision 
of gender that is both empirically and spiritually grounded. Using the 
biopsychosocial model, it shows that gender differences are real yet 
probabilistic—shaped by biology, psychology, and society. I use the 
biopsychosocial model to frame differences as typical rather than 
stereotypical: on-average patterns with significant overlap, not rigid 
categories. The paper introduces two concepts which emerge (without 
endorsement) from the early writings of Judith Butler: inner harmony—the 
alignment of body, desire, and gender within the self—and outer harmony—
the interplay of similarity and difference that enriches human community. 
Outer harmony is reflected in Scripture, where most commands address 
our common humanity, yet some speak to gendered realities, affirming both 
equality and distinction. Science and theology thus converge in offering a 
similar-but-different account of gender, providing an integrated framework for 
understanding and celebrating gender as a divine gift.

Keywords: body, desire, gender, cisheteronormativity

Introduction
Former New-Atheist Ayaan Hirsi Ali recently described the idea that there 

are multiple genders as irrational1 and feminist Judith Butler famously declared 
that ‘all gender is, by definition, unnatural’.2 These references to rationality and 
naturalness affirm that science – understood broadly as an intellectual quest 
that combines logic and evidence – should be relevant for gender debates. 

Yet science needs conversation partners on matters of gender. All science 
borrows presuppositions, such as the reality of space and time and the uni-
formity of nature.3 For a theist, theological presuppositions matter too, since 
gender is close to the core of the human person.4 

1  Hirsi Ali, A. ‘Ayaan Hirsi Ali: In Her Own Words’, interview by Glen  Scrivener, Speak Life 
(2024).
2  Butler J., ‘Sex and gender in Simone de Beauvoir’s Second Sex’, Yale French Studies (1986) 
72,  35.
3  Gauch, H.G. Scientific Method in Brief,  Cambridge: Cambridge University Press (2012).
4  Brunner, E. Der Mensch im Widerspruch: Die christliche Lehre vom wahren und vom wirklichen 
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My conversation between science and theology draws on Augustine’s ‘two 
books’ metaphor5 where God speaks through both Nature and Scripture, as 
Psalm 19 testifies. Humans access these indirectly through the imperfect en-
terprises of science and theology, and the two book metaphor is a Christian 
justification for trying to ‘read them’ together.  One task of theology in this con-
versation is to morally evaluate observed human behaviour. 

My specific contribution is to suggest that gender scholars working at the 
intersection of science and theology could benefit from a scientific consensus 
about differences between men and women. What is called the biopsychosocial 
model acknowledges a role for biology, psychology and society together in the 
formation of men and women. 

The use of the biopsychosocial model represents a decisive break with think-
ers like Judith Butler, who regard masculinity and femininity, or even biological 
sex itself, as uncaused by biology or the body.6 This so-called social constructiv-
ism is the origin of the received wisdom that ‘gender is socially constructed’. 
This phrase has persuaded many who, when faced with a supposed choice be-
tween ‘nature versus nurture’, choose nurture because they are impressed by 
the power of social forces – and rightly so. But ‘nature versus nurture’ is a false 
dichotomy for which the biopsychosocial model is the remedy. 

I aim to persuade readers to replace the concept of ‘stereotype’ with ‘type’, 
where a type refers to the average value of a gender trait,7 and a ‘typical differ-
ence’ refers to any on-average difference in a trait between men and women. 
If ‘men are taller than women’ is a stereotype claim, it falsely asserts that all 
men are taller than all women. If it is a type claim, it correctly asserts that men 
are typically taller than women, but that there are exceptions. With better 
language, interdisciplinary discussion about the differences between men and 
women would be characterised by better reasoning and by better appeals to 
evidence. 

As will become clear, my own characterisation of men and women is that 
they are similar enough to be relatable but different enough to be interesting. 
This seems to me to do justice to both the science of the biopsychosocial model 
and the Christian belief in a good creator who gives good gifts. The use of both 
the biopsychosocial model and Christian theology explains why I have chosen 
to describe my argument as both a scientific ‘and spiritual’ defence of man and 

Menschen, 3 ed. Zuich: Zwingli Verlag, (1937).
5   Juurikkala, O. ‘The Two Books of God: The Metaphor of the Book of Nature in Augustine’ 
Augustinianum (2021) 61, 479-498.
6  Butler, J. Gender trouble: Feminism and the subversion of identity, 1st ed. New York: Routledge 
(1990).
7  A gender ‘trait’ is just a feature that is true of a man or woman generally, like their height, or 
the number of words in their vocabulary. 



20 • Science & Christian Belief, Vol 38, No. 1

GORDON MENZIES

woman. 

I recognize a diversity of theological views on gender. My own theology, out-
lined in Section 4.2, is sometimes called the Historically Christian view8 and it 
has significant pastoral implications. Given this, it is understandable that peo-
ple want to scrutinize this view to ascertain its worth, or otherwise. I will focus 
on the science and theology of gender, and defer pastoral discussion to those 
with more relevant lived-experience or expertise.9

Before proceeding, it’s worth addressing a common concern. Many people 
feel hesitant to enter gender debates because they think they first need to learn 
many gender-related terms.10 While it’s respectful to understand these terms 
when talking with people who adopt non-traditional identities, many discus-
sions only require three terms. These refer to the three ‘parts’ of the human 
person used in academic discussion, especially in the humanities: 

1. Body: the physicality of the person; 

2. Desire: attractions of a sexual or romantic nature; 

3. Gender: psychological identity, expressed in private behaviour and social 
roles. 

I will use ‘body’ for the male and female body, rather than ‘sex’, to avoid any 
confusion with sexual intercourse (in contrast to the English translation of The 
History of Sexuality11). To help the reader adjust, I will denote this by ‘body (bio-
logical sex)’ for the first few usages. I follow Judith Butler in using ‘desire’ for 
attractions and ‘gender’ for the psychic and cultural designation of the self.12 

For example, a straight woman is someone with a female body (biological 
sex) who desires men and who has a gender as a woman. A gay woman has 
a female body (biological sex), desires women, and has a gender as a woman. 
Someone who thinks that the body (biological sex), desire and gender don’t 
have to bear any relationship to each other, is ‘queer’. Once it is recognized that 
there does not have to be any schema to connect the parts, and that their gen-
der does not have to be grounded in physical reality, it becomes clear that there 

8  Sprinkle, P. Does the Bible Support Same-Sex Marriage?: 21 Conversations from a Historically 
Christian View, 1st ed. Colorado Springs Colorado: David C Cook Publishing Company (2023).
9   Shaw, E. The Plausibility Problem: The Church and Same-Sex Attraction InterVarsity Press 
(2015); Sprinkle, P. People to be loved: Why homosexuality is not just an issue, Grand Rapids 
Michigan: Zondervan (2015); Yarhouse, M.A. Understanding gender dysphoria: Navigating 
transgender issues in a changing culture,  InterVarsity Press (2015).
10  There are many gender identities under discussion currently. A sample might include Les-
bian, Gay, Bisexual, Transgender, Asexual, Pansexual or Two-Spirit.
11  Foucault, M. The history of sexuality Tr. Hurley, R. of  Histoire de la sexualite. New York: 
Pantheon Books. 3 volumes (1978, 1976).
12  op.cit., 6, Butler.
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are many types of queerness. Western culture is emerging from a time when 
the physicality of the person was meant to determine all three parts. Since the 
1990s this has been called cisheteronormativity where the ‘cis’ and ‘hetero’ 
refers to the body underpinning gender and desire respectively. 

The paper is organized as follows: Section 2 justifies abandoning the term 
‘stereotype’ for ‘type’.  Section 3 uses the biopsychosocial model to demonstrate 
typical differences between men and women. with  Section 4 defends cishet-
eronormativity drawing on the early Judith Butler and theology, and, Section 
5 canvasses a range of views which depart from my own. Gender minimiza-
tion asserts that for all practical purposes men and women are identical, while 
elimination says they are not identical but seeks to engineer away differences. 
I instead advocate for gender celebration.  

2 The Biopsychosocial Model
‘Just as the twig is bent, the tree’s inclined.’ — Alexander Pope

This section describes the biopsychosocial model of gender. It demonstrates 
that gender has a connection to body which is real yet highly variable. This 
is a challenge to constructivists like Butler who think that gender is entirely 
due to culture. But it is also a challenge to those who regard their own gender 
subculture as a straightforward replica of God’s design blueprint.13 

Poetically, biological differences at birth are ‘bent twigs’ which do incline 
gender expression in a general direction. However, Pope’s proverbial grown 
trees14 then scale up under the influence of powerful psychological and social 
forces to produce variegated gender expression. This high variability in gender 
implies plenty of overlap between men and women. 

The vast literature on differences between men and women has an impres-
sive synthesizer, who struggled to accept this. As described by her15, Dianne F. 
Halpern began her adult life as a 1960s feminist, convinced that differences 
between men and women were rooted almost entirely in social experience. Af-
ter ‘several decades reviewing almost everything written’ (synthesized in Sex 
Differences in Cognitive Abilities16) she accepted the biopsychosocial model for 
cognitive development (Figure 1) and therefore for gender.  

13  I adopt the phrase ‘God’s design blueprint’ to describe the order of things in the absence 
of an historic Fall. 
14  Pope, A. The Complete Poetical Works of Alexander Pope. Boston and New York: Houghton, 
Mifflin and Company (1903).
15  Halpern, D.F. What have you Changed your Mind About? Why?  https://www.edge.org/re-
sponse-detail/10981 (2008).
16  Halpern, D.F Sex Differences in Cognitive Abilities, 4th ed. New York: Psychology Press 
(2011).
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Figure 1: The Biopsychosocial Model17

Analytically, the biopsychosocial model contains a dual assertion. 

Firstly, the feedback loops displayed in Figure 1 apply to gender, and each 
component – biology, psychology and society – has ongoing relevance. 

Second, the myriad random influences of biology, psychology and society 
imply that gender traits are most accurately represented by statistical distribu-
tions – that is, they exhibit some randomness. 

Randomness changes the meaning of causation so that a causal factor under 
consideration (here, whether someone is a man or woman) does not necessar-
ily cause the putative effect, but rather makes it more likely. The non-necessity 
means that the putative effect usually follows its cause, but there will be excep-
tions. This understanding runs against the notion of a stereotype, to which we 
now turn. 

17  Ibid. p. 16.
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2.2 Replacing Stereotypes with Types
One of the constant frustrations of engaging in conversations about gender 

is that there is no neutral term for describing differences between men and 
women. The dictionary definitions of ‘stereotype’ are negative in the sense that 
they imply inaccuracy:

A preconceived and oversimplified idea of the characteristics which typify a 
person, race, or community which may lead to treating them in a particular 
way.18

A set idea that people have about what someone or something is like,           
especially an idea that is wrong.19

Yet there is good evidence20 that people accurately perceive generalized 
differences between men and women and are aware that there is overlap in 
traits. Thus, there is a social phenomenon – a broad acceptance of differences 
between men and women and their overlap – for which there is no socially 
acceptable phrase or conceptual framework.

Why is there no language at hand? Halpern notes that some psychologists 
are disappointed that stereotypes do not lead to inaccurate descriptions.21 It 
seems possible that a subset of the academy may be using its language-forming 
power ideologically - to deny the possibility that generalizations can some-
times be helpful by simply denying culture the form of words that say so.

A key contribution of this paper is to propose using the term typical (as op-
posed to stereotypical) to describe ‘on average’ differences between men and 
women. This is a linguistic remedy which explicitly recognizes both on average 
differences and the overlap between men and women.

The use of typical rather than stereotypical is an invitation to enter the sci-
entific world of the biopsychosocial model, where variability in the trait means 
that what is true on average need not be true for any pair of one man and one 
woman. 

3 Using the Biopsychosocial Model

18  Simpson, J.A. & Weiner, E.S.C. Oxford English Dictionary vol.3, Oxford: Clarendon Press 
(1989).
19  Cambridge Dictionary,  https://dictionary.cambridge.org/dictionary/english/stereotype, 
Cambridge: Cambridge University Press.
20  Eagly, A.H. ‘The science and politics of comparing women and men’, American Psychologist  
(1995) 50, 145–158; Jussim, L., Crawford, J.T. and Rubinstein, R.S. ‘Stereotype (in)accuracy in 
perceptions of groups and individuals’, Current Directions in Psychological Science (2015) 24.  
https://doi.org/10.1177/0963721415605257
21  op.cit., Halpern 16, p. 283
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3.1 Visible ‘Big’ Biological Differences
We begin our exploration of the biopsychosocial model with visible or ‘big’ 

biological differences that would be obvious to a small child. A natural place 
to look is the difference in some bodily capabilities that are relevant for Gold-
stein’s discussion of warfare.22 

Figure 2: Typical Differences in Battle-relevant Strength23

The curves in Figure 2 are called statistical distributions because they indi-
cate how traits are distributed along the bottom axis. Males are always dashed 
and Females are bold.24 The curves are close to ‘bell shaped’ or Normal, which 
is a consequence the Central Limit Theorem applied to the many influences of 
Figure 1,25 assuming a sufficiently high degree of independence in some influ-
ences. I will assume Normality for all the traits that follow. 

The distribution of traits in this section are based on large samples and me-
ta-analyses. Different studies can be compared using the ‘effect size’ or Cohen’s 
d26 – the difference in means between males and females in units of ‘standard 
deviations’ (the square root of the variance). Cohen’s d is unitless and can be 
averaged across studies to obtain a typical difference from multiple studies.27 
Cohen’s d, or the inputs needed to calculate it, are provided in the published 
meta-analyses. 

The Normal approximations allow me to draw the subsequent figures in this 

22  Goldstein, J.S. War and gender: How gender shapes the war system and vice versa, 1st ed. 
Cambridge: Cambridge University Press (2003) pp. 160, 62–63; Roser, M., Appel, C. and Ritchie, 
H. Human Height, Our World in Data (2024). https://ourworldindata.org/human-height 
23  Goldstein’s distributions have been adjusted in a shape-preserving way so that the area 
under the curves for both men and women are the same (a statistical requirement). I use Roser 
et al.’s heights from 20 countries in Australia, East Asia, Europe and North America. 
24  I follow Halpern and assume a dynamic equivalence between the terms man, male, boy and 
similarly for women, female and girls for all the later results. 
25  Billingsley, P. Convergence of Probability Measures, John Wiley and Sons (2013)
26  Cohen, J. Statistical Power Analysis for the Behavioural Sciences, 2 ed. USA: Lawrence Erl-
baum and Associates, (1988).
27  Hyde, J.S. ‘The gender similarities hypothesis,’ American psychologist (2005) 60, 581-592.
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section and calculate the proportion of pairs who overturn what is typically 
true28 which appear in the brackets underneath the headings. Thus, in the first 
panel of Figure 2, males are typically taller than females, but if we create 10 
random pairs of one man and one woman, in 1 out of 10 the female would be 
taller than the male. 

Figure 2 shows that men are typically taller, more able to lift, and faster. It is 
labelled battlerelevant strength because women typically possess a different 
type of strength, namely they are more resilient and live longer.29 

3.2 Early ‘Small’ Biological Differences
There are alleged differences between men and women that are invisible, 

certainly to a small child, for which researchers turn to three inter-related 
biological systems: chromosomal or genetic influences; differences in sex hor-
mone secreted from the endocrine glands and other structures; and neuroana-
tomical differences in the brain. Of these, the results for hormones are the most 
secure, so they will receive most of my attention.30 

The biopsychosocial model of Figure 1 seems entangled beyond any hope of 
discerning a role for biology. However, an important point not evident in Figure 
1 is that each human person has a history. While in utero the psychological 
and social influences are relatively less important than biological influences, an 
important one being testosterone exposure. 

Table 1: Testosterone Levels31 
(nanograms per decilitre blood)

Stage M F
in utero and up to 7 months 60 3

1 - 7 years 3* 3*
8 - puberty 30* 5*

Early puberty 100* 15*
Young Adult 600 50
60 years old  300* 30*

                                                                                                      * distributions overlap

28  McGraw, K.O. and Wong, S.P. ‘A common language effect size statistic’, Psychological bulletin 
(1992) 111, 361-365.
29  Storkey, E. Origins of difference: The gender debate revisited. Grand Rapids Michigan: Baker 
Academic, (2001).
30  op.cit. 16, Halpern 
31  op.cit. 22, Goldstein  p.145.
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After birth, other influences begin to play a role, but they are nascent. Thus, 
our very early lives have attracted the attention of researchers interested in 
invisible influences on gender. Differences between very young boys and girls 
can be more solidly attributed to our bodies. 

The BBC ran a huge online study (from 40 countries) in which they were 
able to ask subjects to measure the ratio of their second to fourth fingers which 
is a measure of testosterone exposure in the womb,32 though this is a relation-
ship undergoing continual scrutiny.33 They confirmed that prenatal testoster-
one exposure led to greater spatial ability. 

Thus the greater male testosterone exposure evident in Table 1 is a good 
explanation for the typically better performance of males at rotation tasks, an 
advantage which appears very early on, as early as 3-4 months.34 

Those who reject the biopsychosocial model have trouble explaining that 
gendered behaviour appears so early. Boys and girls divide over toy choices 
from about 1 year, and by 3 years girls are much more likely to play with dolls, 
dolls houses and tea sets, while boys typically play with guns, swords, cars, 
trains and trucks,35 something that convinces Joshua Goldstein of the validity 
of the model36 and makes him want to engineer less ‘rough and tumble’ play for 
boys in his vision to reduce the prevalence of warfare. Although cross-species 
comparisons have some methodological problems and could not be informa-
tive within theological anthropologies which emphasise a sharp distinction 
between humans and hominids, it has been found that rhesus monkeys have 
similar preferences: males have a consistent and strong preference for toys 
with wheels whereas females will play with both plush toys and wheeled toys.37 
As Halpern wryly remarks: ‘It would be difficult to argue that their monkey 
parents provided them with sex-typed toys or encouraged the males to play 
more with trucks’.38

Females display greater language ability39  and in one study girls between 16 

32  Collaer, M.L. Reimers, S. and Manning, J.T. ‘Visuospatial performance on an internet line 
judgment task and potential hormonal markers: sex, sexual orientation, and 2D: 4D’,  Archives 
of sexual behavior (2007) 36, 177-192.
33  Kowal, M. et al., ‘No relationship between the digit ratios (2D: 4D) and salivary testosterone 
change: Study on men under an acute exercise’, Scientific reports (2020) 10, 10068 .
34  Quinn, P.C. and Liben, L.S. ‘A sex difference in mental rotation in young infants’, Psychologi-
cal science (2008) 19,  1067-70
35  op.cit.  16, Halpern p. 321.
36  op.cit.  22, Goldstein
37  Hassett, J.M., Siebert, E.R. and Wallen, K. ‘Sex differences in rhesus monkey toy preferences 
parallel those of children’, Hormones and Behavior (2008) 54, 359-364.
38  op.cit., 16, p. 200.
39  Miller, D.I. and Halpern, D.F. ‘The new science of cognitive sex differences’, Trends in Cogni-
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and 30 months led boys in vocabulary expansion by about one month.40 Given 
an early advantage in language, some believe that girls rely more on verbally 
and socially mediated approaches in their interactions with people in their 
world.41 Boys instead rely upon their better developed musculature to interact 
with people and objects. The fact that they move about more may contribute to 
the development of their spatial skills. Boys and girls develop patterns or pref-
erences for interacting, with the result that early developmental differences 
guide later actions. In this way, a small initial difference in abilities can easily 
grow larger over time.

One gender difference that has attracted support by scholars is the sugges-
tion that women are less inclined to take risks, and this has been related to 
ovulation.42 Perhaps more simply, women typically possess less battle-relevant 
strength and may rationally exercise caution in a sometimes-violent world.43

Thus, the body connects to some very early gendered behaviours subtly 
through invisible differences, with the most well-established one being the in-
fluence of androgens (predominantly testosterone). Later in life, visible differ-
ences like physical strength and the ability to bear or nurse children continue 
to generate typical differences between women and men. This is compelling 
evidence for the biopsychosocial model. 

3.3 Bent Twigs Mechanisms that can Magnify Small           
Biological Differences

Crucially, the biopsychosocial model is consistent with the wide varieties of 
gender manifestation which can be observed across time and cultures. This 
should give pause to those who rule out a substantive role for biology based on 
this variation. There are at least two models where a small biological difference 
– the proverbial bent twig – can be magnified.  

The first path of magnification is imitation. The model in the Appendix 
shows that imitation has the ability to magnify small biological differences, as 
agents in a human network both contribute their own biological tendencies 
and ‘catch’ the biological tendencies of others that they want to imitate. 

tive Sciences (2014) 18, 37-45. 
40  Fenson, L. et al., ‘Variability in early communicative development’, Monographs of the          
Society for Research in Child Development (1994) 59, 1-173.
41  Sherman, J.A. ‘Problem of sex differences in space perception and aspects of intellectual 
functioning’, Psychological Review (1967) 74, 290-299.
42  Cobb-Clark D.A. ‘Biology and Gender in the Labor Market’ in The Oxford Handbook of Wom-
en and the Economy, ed. Averett, S.L., Argys, L.M. and Hoffman, S.D. Oxford: OUP (2018).
43  Perry, L. The Case Against the Sexual Revolution, Hoboken New Jersey: John Wiley & Sons 
(2022).
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The model also shows that imitation scales up the variability of gender traits, 
so that groups of humans engaged in imitation will on average have a magni-
fied biological trait but will sometimes have a diminished trait. As Halpern puts 
it ‘biological, psychological, and societal factors could operate in concert to 
enhance an initially small between-sex difference. Similarly, they could also re-
duce an initially large between-sex difference’.44 For example, the Program for 
International Student Assessment (PISA) shows a robust female advantage in 
reading and writing, but the magnitude varies cross-nationally and over time.45 

The second mechanism for magnification is a famous example from the eco-
nomics literature – indeed it won its creator the Nobel Prize. Gary Becker con-
jectured that a small division of tasks, such as occurs if a woman takes one year 
off to be with a newborn baby, alters the relative skills (their so-called ‘human 
capital’) of the mother and father.46 When more time becomes available (say, 
when the infant grows and goes to school) the couple face a decision of where 
the time is most productively spent. They may well decide that the mother 
and father’s time is most productively used in the areas of their previous hu-
man capital accumulation. That is, the father stays in paid employment and 
the mother stays at home, further reinforcing an expression of gender which 
seems excessive relative to the ‘small’ difference of being able to breastfeed for 
a year or so.  

3.4 Differences Later in Life
In this section we examine some of the differences between men and women 

recorded later in life. The following graphs represent something of a consensus 
in that, firstly, they are from meta-analyses with very large samples and, sec-
ondly, the differences described are found consistently. 

3.4.1 Reading and Rotating
Giftedness with language and the rotation of objects are two traits which 

can be observed in infants very early. Using adult meta-analyses, the left panel 
of Figure 3 shows women typically are more gifted at reading and men are 
typically more gifted at rotating 3-D objects.47  Males exhibit slightly more vari-
ability in both tasks.48

44  op.cit. 16 Halpern, p.16
45  Schleicher, A. PISA 2018: Insights and Interpretations,  OECD Publishing (2019).
46  Becker, G.S. A treatise on the family, Enlarged edition Cambridge Massachusetts: Harvard 
University Press (1981).
47  op.cit., 39, Miller.
48  Hyde, J.S. ‘Gender Similarities and Differences’. Annual Review of Psychology (2014) 65, 
373-398 
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Figure 3: Reading and Rotating 3D Objects

There is a good deal of overlap between genders on these traits. For reading, 
if we selected 10 random pairs of one male and one female from the distribu-
tions, in 4 out of 10 pairs the male would be a more gifted reader than the 
female. For rotation, in 3 out of the 10 pairs the female would be more gifted 
than the male. 

3.4.2 The Big Five Psychological Traits
The next table shows a range of differences for the ‘Big Five’ psychological 

traits.49 

49  Goldberg, L.R., The structure of phenotypic personality traits’, American Psychologist 
(1993) 48, 26-34.
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Table 2: Big Five Psychological Traits50

Trait Various51 US Adults52 Japanese53 Black South        
Africans54

Anxiety F

but 4/10 pairs M>F

F

but 4/10 pairs M>F

F

Insignificant

F

insignificant

Extraversion F

insignificant

F

but 4/10 pairs M>F
Openness to 
Ideas

M

insignificant

M

but 4/10 pairs F>M
Agreeableness F

but 2/10 pairs M>F

F

but 4/10 pairs M>F

F

but 4/10 pairs 
M>F

F

insignificant

Conscientious-
ness

F

insignificant

F

insignificant

These traits are complex compared with reading and rotating so it is harder 
to connect them in a simple way to early childhood cognitive studies. Females 
appear to be more anxious and agreeable. A conjecture might be that both traits 
have a small biological input from an interest in people and faces, something 
which young girls display very early, scaled up by imitation. 

3.4.3 Career Interests
By the time children express interests in careers, the typical advantages 

in language or spatial abilities appear to have some correlations with the in-
terests displayed by different genders. Using a very large meta-analysis (with 
503,188 respondents) Su et al. parsed interests along a Things-People axis and 
a Data-Ideas axis.55 The open circles in Figure 4 represent interest areas where 
men were typically higher, whereas the black circles represent interest areas 
where women were typically higher. 

50  op.cit.. 48, Hyde. 
51  Feingold, A. ‘Gender differences in personality: a meta-analysis’, Psychological Bulletin 
(1994) 116, 429-456.
52  Costa, P.T., Jr, Terracciano, A. and McCrae, R.R. ‘Gender differences in personality traits 
across cultures: robust and surprising findings’,  Journal of Personality and Social Psychology 
(2001) 81, 322-331.
53  Ibid. 
54  Ibid.  
55  Su, R., Rounds, J. and Armstrong, P.I. ‘Men and things, women and people: a meta-analysis 
of sex differences in interests’, Psychological Bulletin (2009) 135, 859-884.
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Figure 4: Career Interests of Men and Women

The sizes of the circles indicates either large, medium or small differences 
between genders (There is no circle for insignificant differences). These corre-
spond to Cohen’s d at the approximate values of 0.8, 0.5 or 0.2 or 0.0. The gen-
dered differences in interest in mechanical things versus people are large. The 
male correlation between the typical rotation task advantages and the typical 
interest in mechanical things is what we might expect from the biopsychosocial 
model, as is the female correlation between typical language advantage and the 
interest in faces and relational play. 

3.4.4 Systemizing and Empathy
There is some support for this kind of difference in studies of systemizing 

and empathizing, although controversially it has been attributed to brain struc-
ture (rather than more secure research on hormones). In one study56 nearly 
half of the women were described as having an ‘empathizing brain’, and nearly 
half of the men had a ‘systemizing brain’ (Figure 5). 

56  Drydakis, N. ‘Brain types and wages’ The Manchester School  (2017), 85(2) 183-211. 
https://doi.org/10.1111/manc.12142 
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Figure 5: Systemizing and Empathy

3.4.5 The Male Variability Hypothesis
Every trait in Figures 2, 3 and 5 show greater male variability, which is true 

of most traits. In its original form  the ‘male variability hypothesis’ was used 
to explain the purported excess of males among the mentally defective and 
among geniuses.57 

Although the differences in spreads in Figures 2, 3 and 5 (and for other 
traits) are not large, the hypothesis is important for high-achieving people in 
competitive environments who inhabit the upper tails of the distributions. This 
has become a key battleground in the ‘culture wars’, as difference feminists 
have sought to secure places for women in high-achieving roles such as CEOs.58 

This concludes our review of the scientific consensus, which demonstrates 
a causal role for biology in some typical gender differences. We now turn to 
several influential philosophies which tell a different narrative.  

4 ‘Gender is Socially Constructed’
In our own day the man-and-woman binary is seen by some as a source of 

oppression. Negative gender norms are one target of criticism,59 leading to a 
vision of social justice which requires the diminishing of gender salience in 
culture or its removal altogether so that ‘genital differences between human 

57  Ellis, H. Man and woman: a study of secondary and tertiary sexual characters, London: Wil-
liam Heinemann, (1934).
58  Gilligan, C. In a different voice: Psychological theory and women’s development, Cambridge 
Massachusetts: Harvard University Press (1993).
59  UTS  Centre for Social Justice and Inclusion, Breaking the Binary: Gender, sexuality and body 
diversity awareness session, Sydney: University of Technology Sydney (2023).
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In our own day the man-and-woman binary is seen by some as a source of 

oppression. Negative gender norms are one target of criticism,59 leading to a 
vision of social justice which requires the diminishing of gender salience in 
culture or its removal altogether so that ‘genital differences between human 

57  Ellis, H. Man and woman: a study of secondary and tertiary sexual characters, London: Wil-
liam Heinemann, (1934).
58  Gilligan, C. In a different voice: Psychological theory and women’s development, Cambridge 
Massachusetts: Harvard University Press (1993).
59  UTS  Centre for Social Justice and Inclusion, Breaking the Binary: Gender, sexuality and body 
diversity awareness session, Sydney: University of Technology Sydney (2023).

beings … no longer matter culturally’.60   

All this would have been unthinkable prior to the industrial revolution. 
Two or three centuries ago, women generally had more children, and physical 
strength was relevant for a wider range of jobs, the majority of which were 
agricultural. Differences between men and women therefore stood out more in 
everyday life. The changes in technology since then have allowed us to imagine 
a different deployment of gender.61 

As feminism unfolded in the late twentieth and early twenty-first centuries 
it increasingly celebrated freedom from nature, understood as biology and 
anatomy at birth.62 In second wave feminism, the belief that ‘all gender is, by 
definition, unnatural’63  gave permission for feminists to dismantle what they 
saw as oppressive gender norms.

In third-wave feminism, frequently allied to queer theory, freedom from na-
ture became a springboard to freedom from gender itself. Judith Butler argued 
that gender is performed in such a varied way that it is always a ‘free-floating 
artifice’.64 That is, the disconnection between body and gender is absolute: 
‘man and masculine might just as easily signify a female body as a male one’.65 

Feminism around this period was a combination of analytic and continen-
tal philosophical traditions,66 albeit with a few common influences.67 Of these, 
Michel Foucault’s The History of Sexuality was particularly important. For our 
purposes, his historical claims are not as relevant as his relentless constructiv-
ism: in Foucault’s view, all social conventions and some scientific knowledge 
are created and maintained by power, rather than drawing validity from any 
objective reality such as the body. 

Nor was feminism a single movement. Its growing sympathy for constructiv-
ism faced some resistance from the female-favourable generalizations made 

60  Firestone, S. The dialectic of sex: The case for feminist revolution, 1st ed. New York: Morrow 
(1970)  p.11.
61  op. cit., 11 Foucault
62  Historically, first-wave feminism emerged in the late 1800s and focused primarily on legal 
issues such as women’s suffrage and property rights. The second wave began in the 1960s and 
expanded its agenda to include social equality rather than legal equality. Assisted by the work 
of Judith Butler, the third wave sought to rethink and redefine ideas about gender, sexuality and 
beauty. 
63  op. cit., 2 Butler, p.35
64  op.cit., 6 Butler p.10.
65  op.cit., 6 Butler, p.10.
66  Broadly, analytic philosophy is focussed on epistemology and testing truth claims, while 
continental philosophy is more concerned with the subjective experience of living. 
67  Austin, J.L. How to Do Things with Words, Oxford, OUP (1955); de Beauvoir, S. Le Deuxième 
Sexe (2 vols.), vol. 1 and 2 Paris: Librairie Gallimard (1949); op.cit. 11 Foucault.
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within 1990s’ ‘Difference Feminism’.68 Forms of difference feminism are clearly 
consistent with the biopsychosocial model, and the movement remains im-
portant politically. Butler nevertheless followed Foucault by asserting that the 
very definition of the sexed body was a source of oppression.69

Butler’s Gender Trouble is regarded as a classic because subsequent thinkers, 
even those sympathetic to the unique female experience of ‘breasts, menses, 
lactation and pregnancy’,70 had to argue against the idea that the term ‘woman’ 
is meaningless.71 Clearly, Butler had enormous influence on feminist theory at 
that time, and on wider culture since then. 

In light of the biopsychosocial model, it seems reasonable for Butler to claim 
that sometimes gender expression has no connection to the body and could 
fairly be described as a ‘free-floating artifice’ – for example, there is no obvious 
bodily reason to associate pink with women and blue with men.72 However, 
it must be recognised that this is not always the case, since a highly variable 
connection, as is the case for clothing,73 is not the same thing as no connec-
tion at all. Gender Trouble seems to betray a false dichotomy where either the 
body necessitates all manifestations of gender (‘biological essentialism’) or it 
is entirely socially constructed (‘social constructivism’). If one is placed on the 
horns of this dilemma, every different expression across time and place of, say, 
femininity, becomes an unanswerable challenge to essentialism. As we have 
seen, however, it is more often the case that biology, psychology and society 
combine to create ways of being ‘man’ or ‘woman’ without extinguishing the 
influence of biology. 

4.2 Inner and Outer Harmony: a Defence of Cisheteronor-
mativity, courtesy of Judith Butler

Not infrequently a thinker who abandons a position can see it with greater 
clarity than those in the ‘world of the committed’74 but it is perhaps rarer that, 
by so doing, they improve it. As an instigator of queer theory, Butler was not, 
of course, advocating cisheteronormativity. However, two powerful arguments 

68  op.cit. 58.
69  Warnke, G. ‘Intersections Between Analytic and Continental Feminism’ in Zalta, E. and 
Nodelman, U. (ed.) The Stanford Encyclopedia of Philosophy (2023).
70  op.cit. , 2 Butler, p. 35
71   op.cit. 69, sect. 1.2.
72  Sprinkle, P.M. Embodied: Transgender Identities, the Church, and What the Bible Has to Say, 
1st ed. Colorado Springs Colorado: David C Cook (2021).
73  McDowell, C. The anatomy of fashion: why we dress the way we do, London: Phaidon Press 
(2013).
74  Evans, C.S. ‘Philosophy of Religon: Thinking about Faith’, ed. Evans, C.S. Contours of Chris-
tian Philosophy, 1st ed., Downers Grove Illinois: InterVarsity Press (1982) p. 19 
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in favour of man and woman are suggested by the following passage in Gender 
Trouble, one by way of agreement and one by way of disagreement:

Gender can denote a unity of experience, of sex [i.e. body], gender, and de-
sire, only when sex can be understood in some sense to necessitate gender 
– where gender is a psychic and/or cultural designation of the self – and 
desire – where desire is heterosexual and therefore differentiates itself 
through an oppositional relation to that other gender it desires. The inter-
nal coherence or unity of either gender, man or woman, thereby requires 
both a stable and oppositional heterosexuality.75 

This quote brings Butler into conversation with theology via the creation 
narrative (Gen 1-3). What she recognizes as ‘man’ and ‘woman’ would have 
been assumed by the original hearers of the Genesis narrative, even if they 
didn’t label the constituent parts like we do today, separating body, desire and 
gender.76 Furthermore, the prominence of the man and woman in that narra-
tive asserts the importance of gender, in contrast to other categories that only 
appear later in the Christian Scriptures, such as race or age.77 Thus according 
to Christian theology, gender distinction is ontological – it is real in a basic way. 

Surprisingly, Butler recognizes the possibility of an internal coherence 
where the body, desire and gender harmonize within the self, leading to a unity 
of experience as either ‘man’ or ‘woman’. I will call this inner harmony, though 
it would come with a theological caveat that there are many biblical descrip-
tions of people who experience this harmony engaging in decidedly inharmo-
nious actions such as sexual abuse and misconduct. This biblical description 
of the real world78 shows that there is more to human flourishing than inner 
harmony. Nevertheless, to the extent that Butler’s description of a ‘unity of ex-
perience’ (inner harmony) is part of lived-experience, Christians believe it ech-
oes an important piece of a divine design blueprint which exists objectively.79

75 op.cit., 6 Butler, p. 29, her italics
76  Smith, R.S. The Body God Gives: A Biblical Response to Transgender Theory, Lexham Aca-
demic (2025).
77  Favale, A. The genesis of gender: A Christian theory, San Francisco California: Ignatius Press 
(2022); Walton, J.H. ‘Genesis’, in  Muck, T. (ed) NIV Application Commentary, Grand Rapids 
Michigan: Zondervan (2001); Walton, J.H. The Lost World of Adam and Eve: Genesis 2-3 and the 
Human Origins Debate, Wheaton Illinois: InterVarsity Press (2015); Walton, J.H. and Matthews, 
V.H. Bible background Commentary: Genesis-Deuteronomy, Wheaton Illinois: InterVarsity Press 
(2000); Wenham, G.J. ‘Genesis 1-15’, in Hubbard, D. A. (ed)  Word Biblical Commentary, Grand 
Rapids Michigan: Zondervan (2014).
78  Deutschmann, B. Creating gender in the garden: the inconstant partnership of Eve and Adam, 
New York: Bloomsbury Publishing (2022); Storkey, E. Scars across humanity: Understanding 
and overcoming violence against women,  Wheaton Illinois: InterVarsity Press (2018).
79  O’Donovan, O. Resurrection and moral order: An outline for evangelical ethics,  Grand Rapids 
Michigan: Wm. B. Eerdmans Publishing (1993).
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However, any claim that the two genders stand in ‘oppositional relation’ to 
each is circumscribed by the biopsychosocial model. As we saw in sections 2 
and 3, the overlap in most gender traits is very large. There is factually no ‘op-
posite sex’.80 

Nor is there any ‘opposite sex’ affirmed in the Genesis design blueprint, if 
that is taken to mean anything like the stereotype-based book ‘Men are from 
Mars and Women are from Venus’.81 The relevant account (Gen 1-3) describes 
the women as a ‘helper’ (ezer – not a term implying inferiority, see Ps 54:4) 
who is a ‘counterpartner’ or ‘like-opposite’ (kenegdo). This at least suggests 
both similarity and difference – men and women as types and not stereotypes. 
One review of a selection of commands elsewhere in the Bible82 focuses on 
church practice (1 Cor 11:2-16), home life (Tit 2:3-5 and Eph 5:21-33) and 
clothing in general culture (Deut 22:5). Although Sprinkle affirms that many 
commands may not be binding in different cultures, he does end up conclud-
ing that a residual number of gender specific commands exist.83 This excursion 
into what we might call preceptology (the study of biblical precepts) suggests 
that most biblical commands are addressed to people in general, rather than a 
particular gender. 

This theological material suggests another kind of harmony. I contend that 
‘outer harmony’ is an integration of some biblical texts with the science of 
types. For example, the apostle Paul describes himself as being both a father 
and a mother to the Thessalonian church (1 Thes 2). This implies his ability to 
aspire to what he thought of as typically true for mothers and fathers, at least 
for a  time or a specific purpose. However for the passage to make sense it also 
implies a typical difference between mothers and fathers, at least in the culture 
addressed by the letter.84 In another passage, Paul tells the church to ‘be men’ 
with respect to courage (1 Cor. 16:13), which presumably includes women 
hearers who are likewise able to enact typical gender traits of men, at least 
for a time or a specific purpose.  None of this makes sense in the conceptual 
world of stereotypes – a world which only permits categorical difference – but 
it makes sense in the conceptual world of types. 

By repurposing Judith Butler’s language of a ‘unity of experience’ I have pro-

80   It can be argued that there is usually an opposite body, but the old-fashioned phrase ‘op-
posite sex’ refers to gender as well as body. Butler’s own meaning of ‘oppositional’ may not be 
extreme, but it is unlikely to be influenced by the biopsychosocial model. 
81  Gray, J. Men are from Mars, women are from Venus: A practical guide for improving commu-
nication and getting what you want in your relationships,  New York, NY: HarperCollins (1992).
82  op.cit., 72 Sprinkle chapter 5.
83  There are several gender-specific ritual purity laws in, say, Leviticus. Many relate to repro-
duction. 
84  The extent to which the passages’ references to gender are incidental and/or culture-bound 
depends on assumptions about a continuity of human nature, and other interpretive issues. 
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posed the idea of ‘inner harmony’. By redirecting any notion of ‘oppositional’ 
away from stereotypes towards types, I have introduced the idea of ‘outer har-
mony’, which is just to say that men and women are similar enough to be relat-
able but different enough to be interesting. The self-evident good of harmony, 
both inner- and outer-, is the aesthetic core of a case for man and woman. 

5 Minimizers, Eliminators and Celebrators
As I stated at the outset, presuppositions are important. Setting aside the ob-

vious fact that the authority of Scripture is contested, some may not interpret 
the biopsychosocial model in the way I have. Furthermore, there are biblical 
Christians who are wary of ascribing much significance to observed differ-
ences between men and women.85  The grown trees of gender expression are so 
highly variable, relative to their underlying biological differences, that scholars 
dissent from the perspective outlined here in several ways.

5.2 Gender Minimizers
Firstly, for many gender traits the high degree of overlap has often been used 

to doubt any important impact of biology on gender expression, apart from the 
bearing of children and a few high-strength activities for men. For example, 
proponents of the ‘gender similarities hypothesis’86 do agree with the existence 
of the effects I have described, but they downplay them. Halpern calls people 
like Hyde ‘minimizers’ and I will follow her terminology. 

One analytic tendency of minimizers is to focus their discussion on the 
typical differences, which are quite small,  rather than the preponderance of 
males-to-females in (both) tails of distributions - where things like the male 
variability hypothesis really do matter for the pool of ‘scientists, engineers, 
economists, physicians and other professionals’.87 

This paper has something important to say to minimizers. My replacement of 
‘stereotype’ by ‘type’ weakens any attempt to equivocate over biology.  Of course 
the early-childhood typical differences cannot settle the extent of biological caus-
es of gender, but they do prove their existence.  Furthermore, biology does seem 
to echo beyond childhood impacting, say, typical career interests (Figure 4). Fi-
nally, recent evidence suggests that the salience of gender difference increases 
rather than decreases as economic development proceeds, presumably because 
it grants people more freedom to express any typical differences.88 

85  op.cit., 29 Storkey.
86  op.cit., 27 Hyde. 
87  op.cit., 16 Halpern, p. 99.
88  Falk, A. and Hermle, J. ‘Relationship of gender differences in preferences to economic devel-
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Gender minimizers do not readily see the ways that psychology, society and 
the economy can interact with biology without extinguishing its relevance. 
That is why I have developed my own imitation model to illustrate the power 
of ‘catching’ gender norms for both the size of the effect and the variability 
(see the Appendix) and why minimizers should be clearer in affirming biology, 
even if they (quite reasonably) affirm what Goldstein does: ‘To the extent that 
biology is destiny, that destiny is diversity’.89 

5.3 Gender Eliminators
Secondly, since social forces in the biopsychosocial model are to some extent 

under human control, one response to the implicit claim of the biopsychosocial 
model is to offset any ‘bio’ through the ‘psycho’ and the ‘social’ and thereby 
eliminate gender. Firestone was perhaps the first eliminator – she accepted 
intrinsic differences between genders but wanted to ‘correct’ them, seeing a 
Marxian parallel between workers seizing control of the means of production, 
and women seizing control of means of their re-production.90 

One imaginative reading of Foucault and early-Butler could also cast them 
as eliminators who fashioned the idea of gender in their writings to the end 
of political liberation, understood as the exercise of unconstrained freedom. 
Suppose we grant a biological influence, they might say, but let us assume that 
it is small relative to social factors. Granted that, we can proceed to eliminate 
(or ‘redeploy’) gender ‘as if ’ it was entirely socially constructed, to see how far 
one can get pursuing an emancipatory project. 

There are various other projects that eliminators have proposed: early 
childhood programs to eliminate a biologically male ‘rough and tumble’ boy-
hood orientation which is thought to contribute to warfare;91 Sweden’s gender-
neutral preschools;92 less gender salience in education to encourage girls into 
STEM;93 the creation of a progressive workplace such as Google’s;94 or, Lesbian-
ism-as-political choice since ‘lesbian society destroys the artificial (social) fact 
constituting women as a “natural group”’.95 

By way of contrast I would treat gender as an ‘innocent until proven guilty’ 

opment and gender equality’, Science (2018) 362. no. 6412 (2018)
89  op.cit., 22 Goldstein, p. 131
90  op.cit., 60 Firestone
91  op.cit., 22 Goldstein
92  Hebblethwaite, C. ‘Sweden’s gender neutral preschool’. BBC News 8 July (2011) 
https://www.bbc.co.uk/news/world-europe-14038419 
93  op.cit., 16 Halpern 
94  Damore, J. Google’s ideological echo chamber. Internal Google Memo  (2017).
95  Wittig, M., ‘One is Not Born a Woman’ Feminist Issues (1981) 1(2).
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gift of God. Perhaps I could be called a ‘celebrator’, rather than a minimizer or 
eliminator. 96

5.4 Gender Celebrators
Sweden’s gender-neutral education policies provide a striking example 

of attempted gender elimination. Since 1998, Swedish preschools have been 
mandated to counteract traditional gender roles, and some schools—such as 
Egalia in Stockholm —avoid gendered pronouns, encourage mixed-gender 
play, and deliberately remove stereotypical toys.97 It is interesting to consider 
how a stance of celebration might view these policies. 

In their favour, they encourage the overlap of gender traits which is part 
of healthy outer harmony. Giving girls a real opportunity to enjoy STEM and 
boys a real opportunity to enjoy nurturing roles can broaden horizons, reduce 
unjust discrimination, and counteract false guilt of ‘failing’ as a man or woman 
later in life.

However, a gender celebrator would doubt that all differences are socially 
constructed and automatically oppressive. On this view, oppression cuts both 
ways: attempts to erase gender salience may inadvertently suppress natural 
differences, understood properly via types rather than stereotypes. 

It seems possible to affirm gender equality while respecting typical dif-
ferences. Rather than banning dolls or discouraging rough play, educators 
could offer a wide range of toys and activities, allowing children to explore 
freely without coercion. Such an approach aligns with the theological vision 
of man and woman as similar enough to be relatable but different enough to 
be interesting—a gift to be received with humility and celebrated rather than 
engineered away. Furthermore, the practice of eliminating gendered pronouns 
seems to work against gender equality, since it is impossible to affirm equality 
between incoherent and unnamed things. 

Finally, to help boys and girls understand and celebrate difference, they 
could be exposed to a concrete manifestation of outer harmony, such as a 
mixed-gender choir. The educators could direct their attention to how men and 
women find a natural place according to the pitch of their voice, with a (liter-
ally) harmonious result. 

Children could also listen to a singer behind a screen and guess if they are 
a man or a woman – often being right but sometimes being wrong. Both cor-

96  This paper does not have space to deal with the celebratory dimension of gender norms. 
For example, one might interpret the prescriptive dress code of, say, a black and white tie event, 
as a form of celebration just as wearing a national costume celebrates nationality
97  op.cit. 92 Hebblethwaite
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rect and incorrect guesses could be affirmed – implying that it is morally per-
missible to ‘genderalize’ if initial guesses based on typical differences can be 
abandoned quickly.  Children could interview a high-pitch man and a low-pitch 
woman to celebrate diversity, without discounting the realities of typical dif-
ference. 

If these preschool reflections resonate with the reader, they could be tap-
ping into what Kant called an a priori intuition,98 like time, space, causation, the 
reality of sense perceptions, or moral intuitions. None of these things can be 
proven, but everyone seems more in touch with reality once they are assumed 
or, as a Christian might put it, once they are received as a gift from God. Lang-
ton99 interprets Kant’s claim we cannot access the ‘thing in itself ’ (i.e. mind-
independent reality) as a call to humility. That is, some important things must 
be taken on trust. 

Extending these arguments to gender, and Christianising them, allows 
a positive role for humility in accepting God’s revelation, since it provides a 
Christian with a theological foundation which secures ‘man’ and ‘woman’ as 
valid categories, despite the diverse expressions of gender through time and 
across cultures. 

I have defended a Christian vision of man and woman in the last section with 
notions of inner and outer harmony, which are both aesthetically beautiful. In-
ner harmony is an alignment of body, desire and gender and outer harmony 
picks up on the idea that men and women are similar enough to be relatable, 
but different enough to be interesting.  

I conclude with a metaphor of outer harmony that highlights the significance 
of small differences – that of a stereoscope. Two images, like the ones in Figure 
6, could be seen through this device, which directs the left image to the left eye 
and the right image to the right eye. The images are extremely close – closer 
than most differences between men and women, and nothing will jump out of 
Figure 6 for the reader. Yet with a stereoscope, the bubble would come to life.  

98  Kant, I. ‘Critique of Pure Reason’ (1781) Kemp Smith, N. (tr), London: Macmillan (1929).
99  Langton, R. Kantian Humility: Our Ignorance of Things in Themselves. Oxford OUP (1998).
http://ebookcentral.proquest.com/lib/uts/detail.action?docID=3052817. 
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Figure 6: An Extra Dimension: Similarity and Difference Combined

A stereoscope reminds us that there can be a surprising amount of good 
to be had from a combination of very similar entities. Seeing gender clearly 
requires abandoning the notion of stereotypical differences for all but a few 
differences (like childbirth) and embracing a language based on science, where 
typical differences bring sense to discussion lacking in good terminology. Once 
stereotypes are replaced with types, the theological goodness of the ‘extra 
dimension’ of gender differences becomes more plausible – and a gift worth 
celebrating.

Gordon Menzies is an Associate Professor in the Economics Discipline Group at 
UTS Business School, and an Honorary Research Associate at Morling College                   
(Australian University of Theology).

Appendix: Imitation and the Scaling Up of Small Biological Differences

We posit with an additive version of the biopsychosocial model:

Gender trait 	 = biological influence + psychological influence  + social influence.     	     (1)

          Gi 		 =               B                      +                      Pi                       +           R Gi-1	   	     (1)

Suppose we assume that girls are somewhat more empathetic for biological reasons, 
and, that imitating other girls is a means of reinforcing this tendency. We further posit a 
network where all girls in the relevant community are in a ‘line’ indexed by ‘i’. In the figure, 
the gender norm is ‘passed’ from left to right: 1 plays with 2, then 2 with 3, then 3 with 4 
and so on.
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Figure 6: The Biopsychosocial Model Transmits Gender Through a Network

Solutions for the mean and variability of (2) are standard for econometrics (see First-
Order Autoregressive processes in any time series textbook100). We solve (1) assuming 
R<1 and assume no psychological influences (Pi=0) for simplicity. The expression for the 
trait when it settles is found by setting Gi = Gi-1 in (1). 

Gi 		  =             B                  +                      0                +       R Gi		

Gi		  =             B/(1 - R).   					       (2)	
	

Equation (2.2) is crucial. As the degree of imitation goes up (R approaches one) the 
quantity which scales up the biological influence B, namely 1/(1 - R) becomes very large. 
That is, even if B is very small, a sufficiently high degree of imitation can magnify a small 
biological effect. As the twig is bent, the tree is inclined. 

We now consider the variability of the trait. We re-introduce the psychological factors 
Pi and give each of them a variance V. We assume Var(Gi)= Var(Gi-1) in equilibrium:

 	 Var(Gi) 	 = Var (  B  +  Pi  +  R        Gi-1  )          from (1)

		  =           0  +  V  +  R2 Var(Gi-1)          from elementary statistics 

		  =                    V  +  R2 Var(Gi).            Solving for Var(Gi) we obtain (3):

	 Var(Gi)	 =          V/(1-R2).						      (3)

That is, the variability has the same property that as imitation (R) grows towards one, 
1/(1-R2) scales up V.  

To put the mathematics into words: Equation (2) shows that on average imitation will 
scale up a biological factor, but equation (3) shows that there will be more variability, so 
sometimes imitation in the biopsychosocial model will randomly lessen the effect of biol-
ogy in a particular group. 

100  Hamilton, J.D. Time series analysis, Princeton University Press (1994).
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PHILIP J. SENTER
Archaeological science as a tool 
to constrain the dating of the 
Pentateuch’s source documents1

Most modern scholars agree that the Pentateuch was woven together from 
multiple source documents. Linguistic and socio-political approaches to the 
dating of its source documents have not yet produced a consensus as to 
their composition dates. Here, I apply a different approach: utilization of the 
findings of archaeological science, under the principle that a passage is no 
older than the things that it mentions (towns, technologies, etc.). Within the 
framework of the Documentary Hypothesis, this approach finds a terminus 
post quem (TPQ) of the final redaction in the 10th or 9th century BC for the 
Elohist source (E), the 9th century BC for the Yahwist and Priestly sources 
(J and P), and the 8th century BC for the Deuteronomist source (D). These 
results cast doubt on previous hypotheses that these source documents 
were completed earlier and are consistent with hypotheses of later (e.g. 
post-exilic) composition. Researchers who prefer Pentateuchal composition 
hypotheses other than the Documentary Hypothesis can apply the results of 
this study within the frameworks of their preferred hypotheses by applying 
the TPQ of any given passage to its hypothesized source. This study shows 
that archaeological science is a useful tool to constrain the dating of biblical 
passages.

Keywords: archaeology, radiocarbon, camel, horse, cavalry, iron,             
Old Testament, Pentateuch, dating, Documentary Hypothesis

Introduction
Much disagreement exists among current scholars as to the date of composi-

tion of the Pentateuch (Genesis, Exodus, Leviticus, Numbers, and Deuterono-
my). If the ancient view that Moses authored the Pentateuch is correct, then a 
strict reading of the biblical timeline places its composition in the 15th century 
BC,2 and the less-strict reading that some prefer places it in the 13th century 

1  Additional information is available online at www.scienceandchristianbelief.org/ . Appen-
dix 1 is the Main Data Table; Appendix 2: Alleged evidence that domesticated Bactrian camels 
were used in Mesopotamia before the tenth century BC; Appendix 3: Problems with possible 
red herrings; Appendix 4; Data Table for possible red herrings;  Appendix 5: Differences in 
results as per different scholars’ source attributions

2  Jones, F.N. The Chronology of the Old Testament, rev. color ed., Green Forest, AR: Master Books 
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BC.3 However, scholars have long pointed out problems with Mosaic author-
ship4, and most current researchers agree that the Pentateuch was pieced to-
gether from previous, independent documents. An oft-cited form of this view is 
the Documentary Hypothesis (DH), under the umbrella of which I here include 
the revised version that biblical scholars call the Neo-Documentary Hypoth-
esis. The DH posits that most of the Pentateuch comes from four sources that 
are designated J (the Yahwist or Jahwist source), E (the Elohist source), P (the 
Priestly source), and D (the Deuteronomist source). The Pentateuch is not 
unique in having been composed by combining smaller previous compositions. 
Other ancient Near Eastern works that were pieced together from previous 
works include the biblical books of Isaiah, Daniel, and Zechariah, in addition to 
other ancient works such as the Epic of Gilgamesh.5

Advocates of the DH accept the existence of the four sources but disagree 
on the answers to other questions. Was each source an individual writer, an 
individual compiler and redactor of shorter previous writings, or a short- or 
long-lived school of multiple authors and/or compilers/redactors? Was it P, a 
subsequent redactor (R), or school of redactors who produced the final redac-
tion that spliced together the Pentateuch as a whole? When did the writing of 
each of the four sources take place? The first two of these three questions are 
beyond the scope of the present paper. The present paper addresses the third 
question.

There are some scholars who do not accept the DH, and readers who are 
interested in alternate hypotheses on Pentateuchal composition may consult 
the references in the footnote at the end of this sentence.6 However, the DH is 

(2016) pp.23–24.
3  Geraty, L.T. ‘Exodus Dates and Theories’, in Sparks, B.C. (ed.) Israel’s Exodus in Transdisci-
plinary Perspective, New York: Springer (2015) pp. 55–64.
4  Dozeman, T.B. ‘The Authorship of the Pentateuch’, Dialogue. A Journal of Mormon Thought 
(1999) 32 no. 4, 87–112; Friedman, R.E. Who Wrote the Bible? New York: HarperCollins 
(1997) pp. 18–27; Collins, J.J. Introduction to the Hebrew Bible. The Torah/Pentateuch, Minne-
apolis: Fortres (2018) pp. 55–56.
5  Regarding Isaiah, Daniel, and Zechariah, see Collins, ibid. Introduction to the Hebrew Bible, 
pp. 431–433, 579–580. Regarding the Epic of Gilgamesh, see Dalley, S. Myths from Mesopota-
mia. Creation, the Flood, Gilgamesh, and Others, Oxford: Oxford University Press (1989) pp. 
41–44. Regarding other ancient texts, see Curley, M.J. Physiologus. A Medieval Book of Nature 
Lore, Chicago: University of Chicago Press (1979) pp. xxii–xxxiii ; Kee, H.C. ‘Testaments of the 
Twelve Patriarchs. A New Translation and Introduction’, in Charlesworth, J.H. (ed.) The Old 
Testament Pseudepigrapha, Volume One: Apocalyptic Literature and Testaments, Peabody, Mas-
sachusetts: Hendrickson (1983) pp. 775–828; Nickelsburg, G.W.E. & VanderKam, J.C. 1 Enoch. 
The Hermeneia Translation, Minneapolis: Fortress (2012) pp. 1–13. These examples demon-
strate that composition in the manner described by the DH was not limited to the Pentateuch 
but was widespread in ancient Near Eastern literature.
6  Nicholson, E. The Pentateuch in the Twentieth Century: The Legacy of Julius Wellhausen, Ox-
ford: Clarendon (1998) pp. 95–195; Viviano, P.A. ‘Source Criticism’, in McKenzie, S.L. & Haynes, 
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the most widely accepted hypothesis on Pentateuchal composition, and it is a 
useful framework in which to conduct the study presented here.

If the DH is correct, then the question of the Pentateuch’s composition date 
becomes a question of the dates of composition of J, E, P, and D. In the last six 
decades, the dates to which scholars have assigned J, E, or P have ranged from 
the pre-Davidic period to the 5th century BC.7 Modern scholars base their dat-
ing of the Pentateuch’s sources mainly on the religious and political outlook of 
each source, its linguistic characteristics, and/or the dependence of one pas-
sage upon another. These approaches provide useful insights, but they have not 
generated a consensus as to the dates of the Pentateuch’s sources. The large 
amount of disagreement suggests that another approach is needed.

Here, I apply a new approach, which is based on archaeological anachro-
nisms. Numerous passages in the Pentateuch mention towns, larger political 
entities, and technologies that did not yet exist in the 13th century BC and are 
therefore anachronisms in the Pentateuch’s narratives of Moses and his prede-
cessors. The earliest appearance of each such phenomenon in the archaeologi-
cal record establishes a terminus post quem (earliest possible date, hereafter 
abbreviated TPQ) for the final redaction of each Pentateuchal source document 
that mentions it. As one scholar has noted, ‘the final form of a text can be no 
earlier than the latest element in it.’8 Numerous attempts to date J, E, and P took 

S.R. (eds) To Each Its Own Meaning. An Introduction to Biblical Criticisms and Their Application, 
Louisville: Westminster John Knox (1999) pp. 35–57; Schmid, K. ‘Distinguishing the World 
of the Exodus Narrative from the World of Its Narrators: The Question of the Priestly Exodus 
Account and Its Historical Setting’, in Sparks, B.C. (ed.) Israel’s Exodus in Transdisciplinary 
Perspective, New York: Springer (2015) pp. 331–344; various papers in Gertz, J.C., Levinson, 
B., Rom-Shiloni, D. & Schmid K (eds.) The Formation of the Pentateuch. Bridging the Academic 
Cultures of Europe, Israel, and North America, Tübingen: Mohr Siebeck (2016). 
7  Eissfeldt, O. The Old Testament. An Introduction, New York: Harper and Row (1965) p. 200; 
Noth, M. A History of Pentateuchal Traditions, Engelwood, New Jersey: Prentice-Hall (1972) 
pp. 229–231; Fohrer, G. Introduction to the Old Testament, Nashville: Abingdon (1978) p. 
111–112, 185; Soggin, J.A. Introduction to the Old Testament. From Its Origins to the Closing 
of the Alexandrian Canon, rev. ed., Philadelphia: Westminster (1980) pp. 102–103, 106–107; 
McEvenue, S. Interpreting the Pentateuch, Collegeville, Minnesota: Liturgical (1990) pp. 5, 
11–12, 64, 127; Coote, R.B. In Defense of Revolution. The Elohist History, Minneapolis: Fortress 
(1991) pp. 2–3; Whybray, R.N. Introduction to the Pentateuch, Grand Rapids: William B. Eerd-
mans (1995) pp. 16, 26; Friedman, Who Wrote the Bible? pp. 86–87, 207–216; Levin, C. ‘The 
Pentateuch. A Compilation by Redactors’, in Gertz, J.C., Levinson, B., Rom-Shiloni, D. & Schmid 
K (eds.) The Formation of the Pentateuch. Bridging the Academic Cultures of Europe, Israel, 
and North America, Tübingen: Mohr Siebeck (2016) pp. 579–587; Gnuse, R.K. The Elohist. A 
Seventh-Century Theological Tradition, Eugene, Oregon: Cascade (2017) p. 68–70; Collins, 
op. cit., p. 63–64; Pitkänen, P. ‘Reconstruction [sic.] the Social Contexts of the Priestly and 
Deuteronomic Materials in a Non-Wellhausian Setting’, in Armgardt, M., B. & Zehnder, M (eds.) 
Paradigm Change in Pentateuchal Research, Wiesbaden: Harrassowitz (2019) pp. 323–338.
8  Grabbe, L.L. Ancient Israel. What Do We Know and How Do We Know It? rev. ed., London: 
Bloomsbury (2017) p. 97.
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place before the plethora of relevant archaeological discoveries of the 1990s 
and the current century, and for the most part those recent discoveries have 
not been used to reevaluate the dating of J, E, and P. Some authors have used 
archaeological discoveries to place constraints on the date of the final redac-
tion of P or of the Pentateuch as a whole,9 but thus far the archaeological dis-
coveries of the most recent three decades have not been used to date the final 
redactions of J or E, and there is much new archaeological information that has 
not yet been applied to the dating of P. Here, I use this approach to constrain 
the dates of the final redactions of J, E, P. Here, I do the same for D, although its 
date of completion is less controversial. There seems to be a general consensus 
among biblical scholars that an early version of D was the law book that was 
introduced during the reign of Josiah.10

Few authors have published a full breakdown of which parts of the Penta-
teuch represent which source documents. Appendix 1 includes the full break-
downs of which I am aware that have been published in the last 60 years. 
Between these breakdowns is disagreement on source attribution for some 
passages, but there is sufficient agreement overall to determine a consensus 
as to the source document, or the most likely two source documents, for most 
of the passages considered here (Appendix 1). The analysis below employs the 
assumption that for each passage, the consensus is correct. This assumption 
is not indisputable, but it provides a reasonable framework within which to 
conduct the analysis. Also, despite the assumption, the results of this study are 
applicable to alternate hypotheses of the origin of each passage, within or out-
side the paradigm of the DH. Scholars who hypothesize a source other than J, 
E, P, or D for a given passage may simply apply the TPQ to the alternate source.

Some advocates of the DH I in past decades have recognized a fifth source, 
N or L, within the material usually attributed to J.11 Here, I treat this material 
as J material, because most current scholars do not recognize a separate N or L 
source.12 However, a current scholar who accepts N or L may utilize the findings 
of this study by applying the TPQ found here for the relevant passages to N or 
L. Likewise, many current scholars recognize another source, H (the Holiness 

9  e.g. Redford, D.B. ‘An Egyptological Perspective on the Exodus Narrative’, in Rainey, A.F. 
(ed.) Egypt, Israel, Sinai. Archaeological and Historical Relationships in the Biblical Period, Tel 
Aviv: Tel Aviv University (1987) pp. 137–161; Grabbe, L.L. ‘Exodus and History’, in Dozeman, 
T.B., Evans, C.A. & Lohr, J.N. (eds.) The Book of Exodus. Composition, Reception, Interpretation, 
Leiden: Brill (2014) pp. 61–87; Finkelstein, I. ‘The Wilderness Narrative and Itineraries and 
the Evolution of the Exodus Tradition’, in Sparks, B.C. (ed.) Israel’s Exodus in Transdisciplinary 
Perspective, New York: Springer (2015) pp. 39–53.
10  Fohrer, op. cit., pp. 167–168; Whybray, op. cit., p. 85; Friedman, Who Wrote the Bible? 
pp. 101–116, 136–149; Friedman, The Bible with Sources Revealed, p. 5; Collins, op. cit., pp. 
166–168, 174–175.
11  e.g. Eissfeldt, op. cit.; Fohrer, op. cit.
12  see Whybray, op. cit., pp. 16–17.



Archaeological science as a tool for dating source documents

Science & Christian Belief, Vol 38, No. 1 • 47

School), within the material usually attributed to P.13 Here, I treat this material 
as P material, but a current scholar who accepts H may utilize the findings of 
this study by applying the TPQ found here for the relevant passages to H.

Here, I employ the assumptions that a reference to a town or other settle-
ment will not occur until the site is occupied, and a reference to a fortress will 
not occur until its walls are built, but a reference to a larger region can occur 
before the region is settled. These three principles are too obvious to require 
justification and are unlikely to be controversial.

An important caveat to the use of the above three assumptions is that in 
some cases, it is not certain that an archaeological site that is thought to rep-
resent a place mentioned in the biblical narrative has been correctly identified 
as such. The conclusions presented here will need to be adjusted accordingly, 
if any such site is later determined to have been misidentified. A second caveat 
is that it is possible that in some cases, a late redactor may have updated the 
name of a place that was formerly known by another name, in which case there 
may not have been an anachronism in the original source document. Relevant 
conclusions reached here may need to be adjusted accordingly if such a case is 
confirmed. A third caveat is that neither the DH nor any of the plethora of alter-
nate theories as to the composition of the Pentateuch are universally accepted, 
which highlights the difficulty in reconstructing the compositional history of 
the Pentateuch and the process by which it achieved its current form. The con-
clusions of this study, which uses the DH as a theoretical framework within 
which to operate, are therefore subject to change in accordance with future 
insights regarding the Pentateuch’s compositional and redactional history.

Anachronisms that Establish a 13th-Century TPQ
Pi-Ramesses

The town that the Pentateuch calls Raamses or Rameses is the ancient Egyp-
tian town of Pi-Ramesses at the site of Tel ed-Dabʿa in the eastern Nile Delta.14 

13  e.g. Olyan, ‘An Eternal Covenant with Circumcision as Its Sign’; Knohl, I. ‘Who Edited the 
Pentateuch?’ in Dozeman, T.B., Schmid, K. & Schwartz, B.J. (ed.) The Pentateuch. International 
Perspectives on Current Research, pp. 359–367; Stackert, J. ‘Distinguishing Innerbiblical 
Exigesis from Pentateuchal Redaction: Leviticus 26 as a Test Case’, in Dozeman, T.B., Schmid, 
K. & Schwartz, B.J. (ed.) The Pentateuch. International Perspectives on Current Research, pp. 
369–386.
14  Van Seters, J. ‘The Geography of the Exodus’, in Dearman, J.A. & Graham, M.P. (eds.) The 
Land that I Will Show You. Essays on the History and Archaeology of the Ancient Near East in 
Honor of J. Maxwell Miller, Sheffield: Sheffield Academic Press (2001) pp. 255–276; Bietak, M. 
‘On the Historicity of the Exodus: What Egyptology Today Can Contribute to Assessing the Bib-
lical Account of the Sojourn in Egypt’, in Sparks, B.C. (ed.) Israel’s Exodus in Transdisciplinary 
Perspective, New York: Springer (2015) pp. 17–37.
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Pi-Ramesses was built during the reign of Rameses II (1279–1213 BC) as a 
royal residence. It was abandoned as a residence in the 11th century, briefly 
resurrected as a royal residence in the 10th century, and used as a quarry from 
the 10th to the 8th centuries.15 Its construction date establishes a TPQ in the 
13th century for the final redactions of the sources that mention it: J or E, and 
possibly P (Appendix 1).

Some scholars have pointed out that the 13th-century building of Pi-Ramess-
es is consistent with a 13th-century BC date for the exodus, which could mean 
that the Pentateuch’s mention of Pi-Ramesses is not necessarily an anachro-
nism.16 However, a strict reading of the biblical timeline places the exodus in 
the 15th century BC.17 Furthermore, there are several other anachronisms (re-
viewed below) that are not solved by placing the exodus in the 13th century BC.

Pithom
The name Pithom is derived from Per Atum (Egyptian for “House of Atum”), 

in reference to a temple of the god Atum. It refers either to the ancient fortress 
at the site of Tel el-Retabeh or the ancient fortress at the site of Tel el-Maskhuta. 
Each is in the eastern Nile Delta and has a temple of Atum.18 The fortress at Tel 
el-Retabeh was built during the reign of Seti I (1294–1279 BC) or Rameses II 
(1279–1213 BC), used until the early 12th century, and razed and rebuilt under 
Rameses III (1184–1153 BC). The fortress was abandoned by the Third Inter-
mediate Period (mid-11th to mid-10th century BC), but an agriculturally based 
settlement continued to occupy the site.19  If Tel el-Retabeh is biblical Pithom, it 
establishes a TPQ in the 13th century for the final redaction of the one source 
that mentions Pithom: J or E (Appendix 1).

	 Some scholars have pointed out that the 13th-century building of the 
fortress at Tel el-Retabeh is consistent with a 13th-century BC date for the 
exodus, which could mean that the Pentateuch’s mention of Pithom is not nec-
essarily an anachronism.20 However, as mentioned above, a strict reading of 

15  Van Seters, op. cit.; Bietak, op. cit.
16  Hoffmeier, J.K. Israel in Egypt. The Evidence for the Authenticity of the Exodus Tradition, 
Oxford: Oxford University Press (1996) 116–119; Kitchen, K.A. On the Reliability of the Old 
Testament, Grand Rapids: William B. Eerdmans (2003) 255–256. For a review of the argu-
ments that relate to Pi-Ramesses, see Davies, G.I. A Critical and Exegetical Commentary on 
Exodus 1–18, Vol. 1, London: T&& Clark (2020) pp. 155–157.
17  Jones, op. cit., 23–24.
18  Van Seters, op. cit.; Bietak, op. cit.
19  Smoláriková, K. ‘Fortified Delta—A Case Study from Tell el-Retaba’, Asian and African 
Studies (2019) 28, 19–29, 109–112.
20  Hoffmeier, op. cit., 119–121; Kitchen, op. cit., 256–259. For a review of the arguments that 
relate to Pithom, see Davies, op.cit., A Critical and Exegetical Commentary on Exodus 1–18, Vol. 
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the biblical timeline places the exodus in the 15th century BC, and there are 
several other anachronisms (reviewed below) that are not solved by placing 
the exodus in the 13th century BC.

The fortress at Tel el-Maskhuta was not built until the end of the 7th cen-
tury.21 If Tel el-Maskhuta is biblical Pithom, it establishes a TPQ in the late 7th 
century for the final redaction of J or E (see below).

Anachronisms that Establish a 12th-Century TPQ

Beersheba
The site of Tel es-Sabaʿ is that of the biblical town of Beersheba. It was exca-

vated down to the bedrock, revealing its earliest habitation layer. The ceram-
ics from its earliest habitation are pottery of Iron Age I.22 Radiocarbon dating 
places the beginning of Iron Age I in the Levant in the late 12th century BC,23 
and the ceramics from the earliest habitation are typical of the late 12th cen-
tury.24 The earliest occupation of Beersheba therefore establishes a TPQ in the 
late 12th century for the final redactions of the sources that mention it: J and 
E (Appendix 1).

Philistines
The Philistines were an ethnic group that dominated southwestern Canaan 

during the Iron Age. Genetic studies of their remains reveal a southern Euro-
pean ancestry.25 They were one of the displaced Aegean island groups called 
Sea Peoples that invaded the eastern Mediterranean world at the end of the 

1, pp. 152–157.
21  Van Seters, op. cit.
22  Herzog, Z. ‘Beer-sheba of the Patriarchs’, Biblical Archaeology Review (1980) 6 no. 6, 
12–28; Herzog, Z. ‘Enclosed Settlements in the Negeb and the Wilderness of Beer-sheba’, 
Bulletin of the American Schools of Oriental Research (1983) 250, 41–49.
23  Hagens, G. ‘Testing the Limits: Radiocarbon Dating and the End of the Late Bronze Age’, 
Radiocarbon (2006) 48, 83–100; Finkelstein, I & Piasetzky, E. ‘Radiocarbon Dating the Iron 
Age in the Levant: A Bayesian Model for Six Ceramic Phases and Six Transitions’, Antiquity 
(2010) 84, 374–385; Martin, M.A.S., Finkelstein, I. & Piasetzky, E. ‘Radiocarbon-Dating the Late 
Bronze Age: Cultural and Historical Considerations on Megiddo and Beyond’, Bulletin of the 
American Schools of Oriental Research (2020) 384, 211–240.
24  Herzog, Z. ‘Tel Beersheba’, in Stern, E., Lewison-Gilboa, A. & Avriham, J. (eds.) The New 
Encyclopedia of Archaeological Excavations in the Holy Land, Vol. 1, Jerusalem: Israel Explora-
tion Society (1993) pp. 167–173.
25  Feldman, M. et al., ‘Ancient DNA Sheds Light on the Genetic Origins of Early Iron Age 
Philistines’, Science Advances (2019) 5 no. eaax0061, 1–10.
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Bronze Age. Radiocarbon dating places the fall of the kingdom of Ugarit in Syria 
during that series of invasions in the early 12th century.26 Radiocarbon dates 
from a pair of recent studies placed the beginning of the Philistines’ settling of 
southwestern Canaan in the 13th or early 12th century.27 However, both stud-
ies were marred by methodological problems, and the association between 
their radiocarbon dates and Philistine arrival are dubious.28 Radiocarbon dates 
pertaining to samples associated with Philistine material culture, from studies 
without such problems, place the Philistines’ settling of southwestern Canaan 
in the late 12th century.29

J mentions Philistia as a land (Exod. 15:14) and mentions a Philistine king 
(Gen. 26:1; Gen. 26:8). E mentions the land of the Philistines (Gen. 21:32; Gen. 
21:34; Exod. 13:17) and the sea of the Philistines (Exod. 23:31). There cannot 
have been a land or sea of the Philistines, nor a local Philistine ruler, until after 
the Philistines had established dominance over southwestern Canaan. The ad-
vent of their settlement there establishes a TPQ in the late 12th century for the 
final redactions of the sources that mention the land and sea of Philistia and a 
Philistine king: J and E (Appendix 1).

Medeba
The site of Tel Madaba, identified as the biblical town of Medeba in the land 

of Moab, has been excavated down to the bedrock. Its earliest occupation layer 
dates to the transition between the Late Bronze and the Iron Age,30 which oc-
curred in the late 12th century.31 The earliest occupation of Medeba therefore 
establishes a TPQ in the late 12th century for the final redaction of the source 

26  Kaniewski, D. et al., ‘The Sea Peoples, from Cuneiform Tablets to Carbon Dating’, PLoS ONE 
(2011) 6 no. 6:320232, 1–7.
27  Asscher, Y., Lehmann, G., Rosen, S.A., Weiner, S. & Boaretto, E. ‘Absolute Dating of the Late 
Bronze to Iron Age Transition and the Appearance of Philistine Culture in Qubur el-Walaydah, 
Southern Levant’, Radiocarbon (2015) 57, 77–97; Asscher, Y., Cabanes, D., Hitchcock, L.A., 
Maeir, A.M., Weiner, S & Boaretto, E. ‘Radiocarbon Dating Shows an Early Appearance of 
Philistine Material Culture in Tell Es-Safi/Gath, Philistia’, Radiocarbon (2015) 57, 825–850.
28  Finkelstein, I. ‘To Date or Not to Date: Radiocarbon and the Arrival of the Philistines’, 
Egypt and the Levant (2016) 26, 275–284.
29  Webster, L.C. et al., ‘Preliminary Radiocarbon Results for Late Bronze Age Strata at Tel 
Azekah and Their Implications’, Radiocarbon (2017) 60, 309–331; Finkelstein, I. ‘Philistine 
Chronology: An Update’, Israel Exploration Journal (2018) 68, 221–321; Levy, E., Finkelstein, 
I., Martin, M.A.S. & Piasetzky, E. ‘The Date of Appearance of Philistine Pottery at Megiddo: A 
Computational Approach’, Bulletin of the American Society of Overseas Research (2022) 387, 
1–30.
30  Harrison, T.P. ‘The Land of Mēdebaʾ and Early Iron Age Mādabā’, in Bienkowski, P. (ed.) 
Studies on Iron Age Moab and Neighbouring Areas in Honor of Michèle Daviau, Leuven: Peeters 
(2009) pp. 27–45.
31  Hagens, op. cit.; Finkelstein and Piasetzky, op. cit.; Martin et al., op. cit.
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that mentions it: J or E (Appendix 1).

Nomads’ dwelling-tents
Contrary to popular belief, nomadic groups do not drift like phantoms 

through the desert without leaving archaeological traces. Even small groups of 
nomads leave visible archaeological signs that can last for millennia.32 Present-
day nomads of the Middle East leave recognizable traces when they break 
camp, and there are hundreds of archaeological sites in the Negev that are 
nomad camps from centuries past,33 including several known Iron Age sites.34 
Such sites often reveal the sort of dwelling that the nomads used.

Archaeological traces reveal that nomadic dwellings in the Levant did not 
include tents until the Iron Age. By then, cultic and military tents had been in 
use for centuries, but Bronze Age nomads had not yet invented a sort of tent 
that was used as a portable dwelling. Their encampments show that before the 
Iron Age, they built non-portable huts with stone foundations as temporary 
dwellings.35 Some such structures accrued additional construction through 
the centuries, indicating reuse.36 This suggests that their occupants may have 
migrated seasonally instead of constantly, rotating through the year among a 
series of seasonal stations with permanent structures.

It has been argued that there is evidence of the use of dwelling-tents in the 
Middle East in the second millennium BC, and as early as the late third millen-
nium BC, in the form of the words kuštāru, zaratu, maškanu (and its Sumerian 
equivalent ZA.LAM.GAR) in Sumerian and Babylonian texts, and in the mention 
of a tent in the Egyptian tale of Sinuhe.37 However, the Sumerian and Babylonian 
words can refer to boat canopies, royal residences, military encampments, cul-
tic tents, non-tent dwellings, and hide or fabric items of unknown use. Context 
suggests that the reference in the Sinuhe story is to a military encampment, not 

32  Rosen, S.A. & Saidel, B.A. ‘The Camel and the Tent: An Exploration of Technological Change 
among Early Pastoralists’, Journal of Near Eastern Studies (2010) 69, 63–77.
33  Ibid.
34  Knabb, K.A., Jones, I.W.N., Najjar, M. & Levy, T.E. ‘Patterns of Iron Age Mining and Settle-
ment in Jordan’s Faynan District. The Wadi al-Jariya Survey in Context’, in Levy, T.E., Najjar, 
M. & Ben-Yosef, E. (eds.) New Insights into the Iron Age Archaeology of Edom, Southern Jordan. 
Surveys, Excavations, and Research from the University of California, San Diego–Department 
of Antiquities of Jordan, Edom Lowlands Regional Archaeology Project (ELRAP), Los Angeles: 
Cotsen Institute of Archaeology Press (2014) pp. 577–625.
35  Rosen & Saidel, op. cit.
36  Rosen, S.A. ‘The Physical Site. Stratigraphy, Architecture, and Site Features’, in Rosen, S.A. 
(ed.) An Investigation into Early Desert Pastoralism. Excavations at the Camel Site, Negev, Los 
Angeles: Costsen Institute Press (2010) pp. 33–58.
37  D.J. Wiseman, ‘They Lived in Tents’, in Biblical and Near Eastern Studies: Essays in Honor of 
William Sanford LaSor, edited by G. A. Tuttle (Grand Rapids 1978) 195–200.
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a nomadic dwelling-tent.38 These arguments for nomads’ use of dwelling-tents 
before the first millennium BC are therefore dubious.

Artistic depictions of dwelling-tents and archaeological traces of them are 
unknown before the first millennium BC. The earliest extrabiblical textual ref-
erence to tents as dwellings is a 12th-century Egyptian reference to the dwell-
ing-tents of Shasu nomads of the southern Levant.39 According to some schol-
ars, the name Shasu means “tent-dwellers.”40 If that is correct, it implies that 
the Shasu already dwelled in tents when they were first called by that name, 
which occurred at least as early as the 15th century BC. However, on linguistic 
grounds, it is more likely that the name Shasu is derived from an Egyptian word 
meaning “wanderers.”41

The list of Pentateuchal references to nomadic dwelling-tents in Appendix 
1 omits references to the Tabernacle and only includes dwellings for humans. 
Even without the former, J, E, P, and D all mention dwelling-tents (Appendix 1). 
Their final redactions therefore are unlikely to have occurred before the 12th 
century BC.

Kadesh-Barnea
The site of Tel el-Qudeirat in the valley of Ain el Qudeirat, in northeast Sinai, 

is thought to be the biblical Kadesh, also called Kadesh-Barnea. The oldest set-
tlement at Tel el-Qudeirat is a fortress that dates to the 12th century BC.42 If 
the biblical Kadesh is that settlement, then its oldest occupation establishes a 
TPQ in the 12th century for the final redactions of the sources that mention it: 
P, D, and J or E (Appendix 1). At the least, it establishes a 12th-century TPQ for 
the source that mentions Kadesh as a town: J or E in Num. 20:16 (Appendix 1).

The other Pentateuchal references to Kadesh do not specify whether they 
mean the settlement or the region. If they are references to the region around 
the fortress, then their TPQ is earlier than the 12th century. This is because 
radiocarbon dating of an aqueduct that indicates farming activity in Ain el-
Qudeirat places the aqueduct sometime between the mid-17th and late 15th 

38  Rosen & Saidel, op. cit., 71.
39  Ibid., 71.
40  e.g. Knauf, E.A. ‘The Impact of the Late Bronze III Period on the Origins of Israel’, in 
Grabbe, L.L. (ed.) The Land of Canaan in the Late Bronze Age, London: Bloomsbury (2016) pp. 
125–132.
41  Giveon, R. Les Bédouins Shosou des Documents Égyptiens, Leiden: Brill (1971) pp. 9–10, 
261–263.
42  Bruins, H.J. & van der Plicht, J. ‘Radiocarbon Dating the ‘Wilderness of Zin,’’ Radiocarbon 
(2007) 49, 481–497.
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centuries BC.43

Eziongeber
Eziongeber was a seaport on the Gulf of Aqaba that the Deuteronomistic 

History and the Chronicler mention in connection with trade in the days of 
King Solomon and the 9th-century reign of his descendant, Jehoshaphat (1 Kgs 
9:26; 1 Kgs 22:48; 2 Chr 8:17; 2 Chr 20:36). Jazirat Faraʿun (Pharaoh’s Island), 
an island at the north end of the gulf, is the most likely location of biblical 
Eziongeber.44 It has no evidence of sedentary occupation before the Iron Age,45 
which establishes a TPQ in the late 12th century for the sources that mention 
Eziongeber: D and possibly P (Appendix 1). This TPQ may move forward into 
the later Iron Age if future studies are able to further narrow the period of its 
earliest sedentary occupation.

Some researchers prefer to identify the site of Tel el-Kheleifeh as the biblical 
Eziongeber.46 However, the site has no port structures. Tel el-Kheleifeh is more 
likely the biblical Elath,47 about which see below.

 Iron tools
Ironworking began in the Near East in the Late Bronze Age but remained 

rare for centuries.48 It was at first restricted to prestige objects: rings, brace-
lets, anklets, and cultic knives. Utilitarian tools made of iron first appear in the 
archaeological record in the 12th century BC but remain rare until a sudden 
explosion of ironworking in the 10th century BC. It was not until that century 
that iron tools became common and iron began to replace bronze as the metal 

43  Ibid.
44  MacDonald, B. ‘East of the Jordan’. Territories and Sites of the Hebrew Scriptures, Boston: 
American Schools of Oriental Research (2000) pp. 79–81.
45  Smith, N.G., Najjar, M. & Levy, T.E. ‘New Perspectives on the Iron Age Edom Steppe and 
Highlands Khirbat al-Malayotah, Khirbat al-Kur, Khirbat al-Iraq Shmailya, and Tawilan’, 
in Levy, T.E., Najjar, M. & Ben-Yosef, E. (eds.) New Insights into the Iron Age Archaeology of 
Edom, Southern Jordan. Surveys, Excavations, and Research from the University of California, 
San Diego–Department of Antiquities of Jordan, Edom Lowlands Regional Archaeology Project 
(ELRAP), Los Angeles: Cotsen Institute of Archaeology Press (2014) pp. 247–295.
46  e.g. Glueck, N. ‘Ezion-geber’, The Biblical Archaeologist (1965) 28, 70–87; Finkelstein, ‘The 
Wilderness Narrative and Itineraries’.
47  MacDonald, op. cit., pp. 81–82
48  Muhly, J.D. ‘Metalworking/Mining in the Levant’, in Richard, S. (ed.) Near Eastern Archae-
ology. A Reader, Winona Lake, Indiana: Eisenbrauns (2003) pp. 174–183; Yahalom-Mack, N. & 
Eliyahu-Behar, A. ‘The Transition from Bronze to Iron in Canaan: Chronology, Technology, and 
Context’, Radiocarbon (2015) 57, 285–305.
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of choice for utilitarian objects.49 Even so, iron tools were present in the south-
ern Levant in small numbers in the 12th century BC. Pentateuchal references 
to utilitarian objects made of iron in the Levant therefore establish a TPQ in 
that century.

D mentions iron objects that are unambiguously utilitarian: altar-making 
tools, an axe head, and a bedstead (Appendix 1). Those references establish 
a 12th-century TPQ for D. It has been argued that the “iron bedstead” may be 
an iron-plated bedstead,50 in which case the iron pieces are prestige objects 
(decorations), not tools, and therefore consistent with Late Bronze Age usage 
of iron. However, iron plating is unknown from the Late Bronze and Iron Age I 
archaeological record of the Levant,51 and the iron altar-making tool and iron 
axe head are unambiguously utilitarian tools.

J mentions ironworking in general (Appendix 1). P mentions iron booty and 
is possibly the source that mentions iron murder weapons (Appendix 1), which 
are consistent with jewelry and knives respectively. The rarity of ironwork-
ing in the Levant in the Bronze Age strongly suggests a 12th-century TPQ for J 
and P, but if we are to err on the side of caution, we must recognize an earlier, 
Bronze Age TPQ for their general references to iron and their possible refer-
ences to non-utilitarian iron objects.

Anachronisms that Establish a 10th-Century TPQ

Domesticated camels
Captivity produces characteristic skeletal changes in an animal’s body,52 and 

pronounced morphological changes can occur through the generations in a 

49  Eliyahu-Behar, A. et al., ‘Iron and Bronze Production in Iron Age IIA Philistia: New 
Evidence from Tell es-Safi/Gath, Israel’, Journal of Archaeological Science (2012) 39, 255–267; 
Eliyahu-Bihar, A., Yahalom-Mack, N., Gadot, Y. & Finkelstein, I. ‘Iron Smithing and Smelting in 
Major Urban Centers in Israel during the Iron Age’, Journal of Archaeological Science (2013) 
40, 4319–4330; Yahalom-Mack & Eliyahu-Behar, op. cit.
50  Millard, A. ‘King Og’s Bed and Other Ancient Ironmongery’, in Eslinger, L. & Taylor, G. 
(eds.) Ascribe to the Lord. Biblical and Other Studies in Memory of Peter C. Craigie, Bolton: 
Rutherford (1988) pp. 481–492.
51  Yahalom-Mack & Eliyahu-Behar, op. cit.
52  O’Regan, H.J. & Kitchener, A.C. ‘The Effects of Captivity on the Morphology of Captive, 
Domesticated and Feral Animals’, Mammal Review, (2005) 35, 215–230; Uerpmann, M. & 
Uerpmann, H.-P. ‘Archaezoology of Camels in South-Eastern Arabia’, in Knoll, E.M. & Burger, P. 
(eds.) Camels in Asia and North Africa. Interdisciplinary Perspectives on Their Past and Present 
Significance, Vienna: Österreichischen Akademie der Wissenschaften (2012) pp. 109–122; 
Hartstone-Rose, A. et al., ‘The Three-dimensional Effects of Captivity’, PLoS ONE (2014) 9 no. 
11:e113437, 1–15.
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captive animal population within the span of a human lifetime.53 Domestication 
and selective breeding can enhance this process, increasing the speed and mag-
nitude of the accumulation of heritable morphological change.54 Examples of 
domesticated species in which morphological change through the generations 
is slow are known to exist,55 but as a general rule, captivity and domestication 
produce morphological markers that distinguish wild from domesticated indi-
viduals in the zooarchaeological record soon after domestication begins.56 In 
the dromedary camel (Camelus dromedarius), reduced body size distinguishes 
domesticated individuals from their wild counterparts.57

DNA evidence indicates that the dromedary camel was first domesticated on 
the Arabian Peninsula and that the use of domesticated dromedaries spread 
outward from there.58 Radiocarbon dating of domesticated camel bones shows 
that the dromedary camel was domesticated no earlier than the 10th century 
BC, and artistic and textual evidence of domestic camels are consistent with 
that date,59 as is morphological evidence from dromedary camel remains.60 
Dromedary camel remains from earlier periods are from wild camels, which 
archaeological evidence indicates were hunted in the ancient Near East for 
centuries before their domestication.61 Radiocarbon dates earlier than the 10th 

53  Wisely, S.M., Ososky, J.H. & Buskirk, S.W. ‘Morphological Changes to Black-footed Fer-
rets (Mustela nigripes) Resulting from Captivity’, Canadian Journal of Zoology (2002) 80, 
1562–1568; O’Regan & Kitchener, ‘The Effects of Captivity on the Morphology of Captive, 
Domesticated and Feral Animals’; Uerpmann & Uerpmann, op. cit.
54  Castle, W.E. ‘Domestication of the Rat’, Proceedings of the National Academy of Sciences 
(1947) 33, 109–117; Trut, L., Oskina, I. & Kharlamova, A. ‘Animal Evolution during Domestica-
tion: The Domesticated Fox as a Model’, Bioessays (2009) 31, 349–360.
55  Marshall, F. & Weissbrod, L. ‘Domestication Processes and Morphological Change through 
the Lens of the Donkey and African Pastoralism’, Current Anthropology (2011) 52, S397–S413.
56  Rossel, S. et al., ‘Domestication of the Donkey: Timing, Processes and Indicators’, Proceed-
ings of the National Academy of Sciences of the USA, (2008) 105, 3715–3720; Uerpmann & 
Uerpmann, op. cit.
57  Uerpmann & Uerpmann, op. cit.
58  Almathen, F. et al. ‘Ancient and Modern DNA Reveal Dynamics of Domestication and 
Cross-Continental Dispersal of the Dromedary’, Proceedings of the National Academy of 
Sciences of the USA (2016) 113, 6707–6712; Harbors, H. et al., ‘The Mark of Captivity: Plastic 
Responses in the Ankle Bone of a Wild Ungulate (Sus scrofa)’, Royal Society Open Science, 
(2020) 7 no. 192039, 1–14.
59  Sapir-Hen, L. & Ben-Yosef, E. ‘The Introduction of Domestic Camels to the Southern 
Levant: Evidence from the Aravah Valley’, Tel Aviv (2013) 40, 277–285; Magee, P. ‘When Was 
the Dromedary Domesticated in the Ancient Near East?’ Zeitschrift für Orient-Archäologie 
(2015) 8, 252–277.
60  Uerpmann & Uerpmann, op. cit.
61  Uerpmann, H.-P. & Uerpmann, M. ‘The Appearance of the Domestic Camel in South-east 
Arabia’, Journal of Oman Studies (2002) 12, 235–260; Uerpmann & Uerpmann, ‘Archaezoology 
of Camels in South-Eastern Arabia’; Heide, M. ‘The Domestication of the Camel: Biological 
Archaeological, and Inscriptional Evidence from Mesopotamia, Egypt, Israel, and Arabia, and 
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century BC for dromedary remains are from remains without indications of 
domestication in some cases and from samples with too little organic material 
to produce reliable dates in other cases.62

A few recent publications list dates earlier than the 10th century for the do-
mestication of the dromedary.63 However, some of the references that they cite 
in support of the earlier dates list no evidence for the earlier dates, and the evi-
dence listed in the other references consists of data that previous studies had 
already shown not to support the earlier dates.64 Some scholars have alleged 
that domesticated camels are depicted on a few artifacts from Egypt and the 
Levant from before the 10th century.65 However, the artifacts in question are 
cases in which the animal was misidentified or the artifact was misdated. The 
neck and torso morphology of two alleged depictions of domesticated drom-
edaries from before the 10th century, one from Tel Asmar in Mesopotamia and 
one from Taanach in Canaan, indicate that they are depictions of donkeys, and 
the position of the rider in each case is consistent with a donkey.66 The evi-
dence of misidentification and misdating in the other cases has been reviewed 
elsewhere and need not be repeated here.67 Alleged remains of domesticated 
dromedaries from before the Iron Age in the Arabian Peninsula lack signs of 
domestication and are more likely the remains of wild camels.68

Domesticated dromedaries made their first appearance in Egypt in the 9th 
century BC.69 J mentions domesticated camels from Egypt (Gen. 12:16), and it is 
tempting to suggest that this establishes a TPQ for J in the 9th century BC. How-
ever, to err on the side of caution, it would be prudent to recognize a TPQ for 

Literary Evidence from the Hebrew Bible’, Ugarit-Forschungen (2010) 42, 331–383.
62  Grigson, C. ‘The History of the Camel Bone Dating Project’, Anthropozoologica, (2014) 49, 
225–235.
63  Almathen et al., ‘Ancient and Modern DNA Reveal Dynamics of Domestication and 
Cross-Continental Dispersal of the Dromedary’; Sala, R. ‘The Domestication of the Camel in the 
Literary, Archaeological and Petroglyph Records’, Journal of Arid Land Studies (2017) 26 no. 4, 
205–211.
64  Midant-Reynes, B. & Braunstein-Silvestre, F. ‘Le Chameau en Égypte’, Orientalia (1977) 
46, 337–362; Uerpmann & Uerpmann, ‘The Appearance of the Domestic Camel in South-east 
Arabia’.
65  Dostal, W. Die Beduinen in Südarabien, Vienna: Ferdinand Berger und Söhne (1967) p. 15; 
Kitchen, op. cit., 339.
66  Dostal, op cit., Abb. 4, 5. On the seated position of a donkey rider, see Archer, R. ‘Chariotry 
to Cavalry: Developments in the Early First Millennium’, in Fagan, G.G. & Trundle, M. (eds.) 
New Perspectives on Ancient Warfare, Leiden: Brill (2010) pp. 57–79.
67  Midant-Reynes & Braunstein-Silvestre, op cit.
68  Uerpmann & Uerpmann, ‘The Appearance of the Domestic Camel in South-east Arabia’; 
Uerpmann & Uerpmann, ‘Archaezoology of Camels in South-Eastern Arabia’.
69  Rowley-Conwy, P. ‘The Camel in the Nile Valley: New Radiocarbon Accelerator (AMS) 
Dates from Qaṣr Ibrim’, Journal of Egyptian Archaeology (1988) 74, 245–248.
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Pentateuchal references to camels in the period in which domesticated camels 
appeared in the Levant: the 10th century BC. Even if Egypt had no camels then, 
it would not be surprising for a Levantine writer to have projected 10th- (or 
later-) century expectations upon his literary Egypt of centuries past.

The Bactrian camel (Camelus bactrianus) was domesticated in Central Asia 
before the beginning of the second millennium BC.70 However, there is no evi-
dence that domesticated Bactrian camels were in use west of present-day Iran 
before 10th century BC.71 Previous suggestions to the contrary were based on 
insufficient evidence (Appendix 2). Any Pentateuchal mention of domesticated 
camels in the Levant is therefore in reference to dromedaries and establishes 
a TPQ in the 10th century for the sources that mention domesticated camels: J 
and possibly E (Appendix 1).

Kings of Israel
Pentateuchal references to kings of Israel or to kings descended from Abra-

ham (which implies kings of Israel or Judah) establish a TPQ at the time of 
the emergence of the Israelite monarchy. Israel’s Kings Saul and David reigned 
from Gibeah and Jerusalem respectively (1 Sam 13:16; 1 Sam 15:34; 1 Sam 
23:19; 1 Sam 26:1; 2 Sam 5:5). After its secession, the northern kingdom of 
Israel was ruled from Shechem under Jeroboam in the late 10th century (1 
Kgs 12:25), from Tirzah under Baasha, Elah, and Omri at the end of the 10th 
century and in the early 9th century (1 Kgs 15:33; 1 Kgs 16:8; 1 Kgs 16:23), and 
from Samaria in the mid-9th century and onward, beginning with King Omri (1 
Kgs 16:23–28). The archaeological record supports these biblical attestations. 
Palaces and fortifications at Samaria, Megiddo, Jezreel, and Dan testify to the 
presence of monumental construction by a geographically extensive Israelite 
state in the 9th century.72 At Tirzah, the presence of a settlement that was re-
fortified, destroyed, and then rebuilt in the early 9th century is consistent with 
use as a capital that Omri’s coup destroyed and then rebuilt.73 At Shechem, a 
fortified town, built in the late 10th century on the remains of the town that 
Shoshenq I destroyed, is consistent with use as an authority center under Jero-

70  Heide, op cit.; Trinks, A., Burger, P., Benecke, N. & Burger, J. ‘Ancient DNA Reveals Domesti-
cation Process: The Case of the Two-Humped Camel’, in Knoll, E.-M. & Burger, P. (eds.) Camels 
in Asia and North Africa. Interdisciplinary Perspectives on Their Past and Present Significance, 
Vienna: Österreichischen Akademie der Wissenschaften (2012) pp. 79–96.
71  Magee, op cit.
72  Williamson, H.G.M. ‘Tel Jezreel and the Dynasty of Omri’, Palestine Exploration Quarterly 
(1996) 128, 41–51; Finkelstein, I., Adams, M.J., Hall, E. & Levy, E. ‘The Iron Age Gates of 
Megiddo: New Evidence and Updated Interpretations’, Tel Aviv (2019) 46, 167–191.
73  Chambon, A. ‘Far-ʿah, Tell el- (North). Late Bronze Age to the Roman Period’, in Stern, E., 
Lewison-Gilboa, A. & Avriham, J. (eds.) The New Encyclopedia of Archaeological Excavations in 
the Holy Land, Vol. 2, Jerusalem: Israel Exploration Society (1993) pp. 439–440.
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boam.74 Fortifications built in the 10th century at Gibeah75 and Jerusalem76 are 
consistent with use as authority centers during the reigns of Saul and David, if 
the biblical attributions of 40 years apiece to Saul, David, and Solomon (1 Kgs 
5, 4–5 1 Kgs 11:42; Acts 13:21) are symbolic attributions for reigns that were 
somewhat shorter. Even if the pre-Omride kings were authorities with small 
territories instead of kings of full-blown states, the archaeological record is 
consistent with the locations of their authority centers as listed in the biblical 
account. It would therefore be prudent to err on the side of caution and recog-
nize a TPQ as early as the 10th century for Pentateuchal sources that mention 
or imply the existence of kings of Israel: P, D, and J or E (Appendix 1).

Six of the seven Pentateuchal passages that mention kings of Israel are pas-
sages in which the future existence of kings of Israel is prophesied. The TPQ 
given above for such passages applies only if the passages are examples of va-
ticinium ex eventu (a ‘prophecy’ written after the ‘foretold’ events had already 
happened). The other passage that mentions kings of Israel is Gen. 36:31, for 
which there is no consensus as to its source.

Arad
Tel ʿArad is identified as the site of the biblical town of Arad in Judah. Ce-

ramic evidence indicates a 10th century date for the building of Arad.77 This 
construction date establishes a TPQ in the 10th century for the final redaction 
of J, the one source that mentions Arad (Appendix 1).

Heshbon and Amorite king
Tel Hesban is identified as the biblical town of Heshbon. In the Late Bronze, 

it was unoccupied, and the surrounding area was only sparsely inhabited. In 
the Iron Age I, Tel Hesban was occupied by a village, and there were a few 
other villages and larger settlements in the surrounding area. The village at Tel 
Hesban did not grow into a fortified town until the Iron IIA, at which time it ap-

74  Campbell, E.F. ‘Shechem. Tel Balâtah’, in Stern, E., Lewison-Gilboa, A. & Avriham, J. (eds.) 
The New Encyclopedia of Archaeological Excavations in the Holy Land, Vol. 4, Jerusalem: Israel 
Exploration Society (1993) pp. 1345–1354.
75  Lapp’, N.L. Fûl, Tel el-’, in Stern, E., Lewison-Gilboa, A. & Avriham, J. (eds.) The New Ency-
clopedia of Archaeological Excavations in the Holy Land, Vol. 2, Jerusalem: Israel Exploration 
Society (1993) pp. 445–448.
76  Mazar, E. ‘The Solomonic Wall in Jerusalem’, in Maeir A.M. & de Miroschedji, P. I Will Speak 
the Riddles of Ancient Times. Archaeological and Historical Studies in Honor of Amihai Mazar on 
the Occasion of His Sixtieth Birthday, Winona Lake, Indiana: Eisenbrauns (2006) pp. 775–786.
77  Herzog, Z. ‘The Fortress Mound at Tel Arad. An Interim Report’, Tel Aviv (2002) 29, 3–109; 
Singer-Avitz, L. ‘Arad: The Iron Age Pottery Assemblages’, Tel Aviv (2002) 29, 110–214.
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pears to have served as the regional center for a tribal kingdom. Radiocarbon 
dating places the beginning of Iron IIA in the Levant in the mid to late 10th 
century. The town was abandoned by the end of the Iron IIA, and Tel Hesban 
was occupied by a Moabite squatter settlement in the Iron IIB, the beginning 
of which radiocarbon dating places at the end of the 9th century. An Ammonite 
settlement grew on the site with the arrival of the Assyrians in the late 8th 
century, and the settlement was once again part of a tribal kingdom.78

	 According to the Pentateuchal narrative, Heshbon was the location 
from which the Amorite king Sihon ruled. The concept of Heshbon as a town 
with a king is unlikely to have arisen before the advent of the Iron IIA town. 
That town was short-lived, and the concept may instead have arisen after the 
building of the subsequent settlement in the 8th century. But to err on the side 
of caution, it would be prudent to recognize a TPQ in the mid to late 10th cen-
tury, rather than the 8th, for the final redaction of sources that mention Sihon 
and Heshbon: D, and J or E (Appendix 1).

Ataroth
The site of Khirbat ʿAtaruz is identified as the biblical location of Ataroth, 

an Israelite town with a temple east of the Dead Sea. According to the Mesha 
Stele, it was built by an Israelite king and was later captured by Mesha’s forces 
during the Moabite rebellion of the 9th century and resettled with Moabites. 
Ceramic evidence dates the earliest occupation level at Ataroth to the Iron IIA.79 
Radiocarbon dating places the beginning of Iron IIA in the Levant in the mid 
to late 10th century and the end of Iron IIA at the end of the 9th century.80 
This establishes a TPQ in the mid to late 10th century for the final redaction of 
sources that mention Ataroth, which consensus does not identify (Appendix 1).

Another settlement called Ataroth is mentioned in Jos. 16:2, Jos. 16:7, and 
1 Chr 2:54. It is an Iron Age settlement west of the Jordan River.81 There is no 
mention of this western Ataroth in the Pentateuch.

78  Ray, P.J. Tell Hesban and Vicinity in the Iron Age, Berrien Springs, Michigan: Andrews 
University Press (2001) pp. 57, 70, 111–112, 114, 155, 167. For the radiocarbon dates, see 
Finkelstein & Piasetzky, op cit.; Lee, S., Bronk Ramsey, C., & Mazar, A. ‘Iron Age Chronology in 
Israel: Results from Modeling with a Trapezoidal Bayesian Framework’, Radiocarbon, (2013) 
55, 731–740.
79  Lemaire, A. ‘‘House of David’ Restored in Moabite Inscription’, Biblical Archaeology Review 
(1994) 20 no. 3, 30–37; Ji, C. & Bates, R.D., ‘Khirbat ʿAtaruz 2011–2012: A Preliminary Report’, 
Andrews University Seminary Studies (2014) 52, 47–91.
80  Finkelstein & Piasetzky, op cit.; Lee et al., op cit.
81  Zertal, A., Ben-Josef, D, Cohen, O. & Be’eri, R. ‘Kh. ʿAujah el-Foqa (Ataroth)—An Iron Age 
Fortified City in the Jordan Valley’, Palestine Exploration Quarterly (2009) 141, 104–123.
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Bethnimrah
Tel Nimrin, east of the Jordan River, is identified as the biblical town of Beth-

nimrah. It was built in the Iron Age upon the ruins of an abandoned Middle 
Bronze town. Radiocarbon dating places the earliest occupation of the Iron Age 
settlement in the 10th century BC.82 This establishes a TPQ in the 10th century 
for the final redaction of sources that mention Bethnimrah, which consensus 
does not identify (Appendix 1).

Anachronisms that Establish a 9th-Century TPQ

Aroer
Khirbet ʿAraʿir, east of the Dead Sea, is the site of the biblical town of Aroer. It 

was occupied in the Early Bronze, abandoned through the Middle Bronze, and 
reoccupied in the Late Bronze. Fortification walls were built onto the bedrock 
in the Iron Age. Their architectural similarity to the walls of Samaria indicate 
construction during the Omride period, which began in the early 9th century 
BC. The Omride settlement was replaced by a Moabite fortress during the reign 
of Mesha in the mid-9th century.83 The archaeological evidence establishes a 
TPQ in the early 9th century for the final redaction of sources that mention 
Aroer: D and another source that consensus does not identify (Appendix 1).

Dibon
In the 9th century BC, Mesha chose to convert a village in the land of Moab 

into the capital of the state that he established. Its fortifications were built dur-
ing his reign, and the fortified town was called Karchoh. It later came to be 
called by the name of Mesha’s tribe: Dibon (Dhiban).84 The town was not called 
Dibon until after Mesha established it as his capital. Any Pentateuchal reference 
to Dibon as a town, as opposed to a tribe, therefore establishes a 9th-century 
TPQ for the final redactions of the sources: J or E, and possibly P (Appendix 1).

82  Flanagan, J.W., McCreery, D.W. & Yassine, K. N. ‘Tall Nimrīn: Preliminary Report on the 
1995 Excavation and Geological Survey’, Annual of the Department of Antiquities of Jordan 
(1996) 40, 271–292.
83  Olávarri, E. ‘Sondages à ʿAroʿer sur l’Arnon’, Revue Biblique (1965) 72, 77–94 ; Finkelstein, 
I. & Lipschits, O. ‘Omride Architecture in Moab. Jahaz and Ataroth’, Zeitschrift des Deutschen 
Palästina-Vereins (2010) 126, 292–42.
84  Van der Steen, E.J. & Smelik, K.A.D. ‘King Mesha and the Tribe of Dibon’, Journal for the 
Study of the Old Testament (2007) 32, 139–162.
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Part of an inscription listing battle locations of Rameses II in the 13th cen-
tury BC has been mistaken for a listing of Dibon in Moab long before the 9th 
century BC.85 However, the inscription is a record of battles in Syria, not Moab.86

Jahaz
The site of Khirbet al-Mudayna ath-Thamad is identified as the biblical town 

of Jahaz.87 Ceramic evidence indicates that the settlement was first occupied 
in the Iron IIA, the Mesha Stele states that it was built by the Israelite king 
who fought against Mesha, and radiocarbon dates are consistent with a late 
9th century BC date for the establishment of the town.88 This establishes a TPQ 
in the 9th century for the final redaction of sources that mention Jahaz: D, and 
J or E (Appendix 1).

Ur of the Chaldees
The Kasdim or Kaldiun (rendered as Chaldees or Chaldeans in English) 

are an ethnic group that dominated southwestern Mesopotamia during and 
after the time of the Neo-Assyrian Empire and included the first dynasty of the 
Neo-Babylonian Empire.89 The Iron Age Mesopotamian powers kept meticu-
lous records with copious demographic details, so it stands to reason that a 
Mesopotamian people with a distinct group name (or, at least, the group name) 
arose not long before the earliest textual record of the group by that name in 
Mesopotamia. The earliest record of the Chaldeans occurs in Assyrian annals of 
Shalmaneser III from the 9th century BC.90

The town of Ur was within Chaldean territory.91 Therefore, whether the 
biblical phrase ‘Ur of the Chaldees’ refers to the town of Ur or, as has been 
suggested, to the region that the Chaldeans occupied,92 the phrase establishes 

85  Kitchen, op cit., 195.
86  Naʿaman, N. ‘Did Ramesses  II Wage Campaign against the Land of Moab?’ Göttinger 
Miszellen 209 (2006) 63–69.
87  Finkelstein & Lipschits, op cit.
88  Lemaire, op cit ; Steiner, M.L. ‘Khirbat al-Mudayna and Moabite Pottery Production’, in 
Bienkowski, P. (ed.) Studies on Iron Age Moab and Neighbouring Areas in Honor of Michèle 
Daviau, Leuven: Peeters (2009) pp. 145–163; Daviau, P.M.M. et al., ‘Excavation at Khirbat 
al-Mudayna and Survey in the Wādī ath-Thamad: Preliminary Report on the 2008, 2010 and 
2011 Seasons’, Annual of the Department of Antiquities of Jordan (2012) 56, 269–308.
89  Beulieu, P.-A. ‘Arameans, Chaldeans, and Arabs in Cuneiform Sources from the Late 
Babylonian Period’, Leipziger Altorientalische Studien, (2013) 3, 31–55.
90  King, L.W. Bronze Reliefs from the Gates of Shalmaneser, King of Assyria, B.C. 860 – 825, 
London: British Museum (1915).
91  Beulieu, op cit.
92  Shanks, H. ‘Abraham’s Ur—Is the Pope Going to the Wrong Place?’ Biblical Archaeology 
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a TPQ of the 9th century BC for the Pentateuch sources that mention ‘Ur of the 
Chaldees’: J, P, and possibly E (Appendix 1).

Mounted cavalry
Horseback riding was part of the culture of the Eurasian steppe from as early 

as the late Chalcolithic period and was part of Mycenaean culture from as early 
as the Middle Bronze Age.93 Domesticated horses were a minor part of Canaan-
ite culture in the Early and Middle Bronze Ages.94 In the Late Bronze Age, horse-
back riding occurred in the Levant and Egypt as a rare prestige activity among 
the elite and was used by military scouts.95 But despite the early appearance of 
horseback riding, it was not used by military fighters until the Iron Age. The 
earliest extrabiblical textual reference to mounted cavalry is a 9th-century As-
syrian record that the forces of Shalmaneser III had captured cavalry from the 
opposing armies of Damascus and Hamath in the Battle of Qarqar in 853 BC.96 
The earliest pictorial representation of mounted cavalry is among the bronze 
reliefs of the Balawat gates, which show that the army of Shalmaneser III had 
begun to incorporate mounted cavalry. Early experiments with mounted cav-
alry in the 9th century involved small numbers of mounted combatants, be-
cause riders were seated toward the rear of the horse with their knees high, in 
the posture typical of donkey riding. The ‘donkey seat’ is awkward for a horse 
rider and is not conducive to the maneuverability that a fighter requires.97 As 
a result, the numbers of mounted fighters did not begin to vastly exceed those 
of chariots in Near Eastern armies until the advent of effective horse riding in 
the mid-8th century in the Near East. However, in some armies, the number of 
mounted horsemen equaled the number of chariots by the mid-9th century.98 
This places a TPQ for sources that mention mounted cavalry in the 9th century.

The Hyksos introduced horses and chariotry into Egypt in the 17th century 
BC, and they were a significant part of the Egyptian military from the 16th cen-
tury onward.99 Textual references to Egyptian forces after the 12th-century fall 

Review (2000) 26 no. 2, 16–19, 66–67.
93  Archer, op cit ; Kelder, J.M. ‘Horseback Riding and Cavalry in Mycenaean Greece’, Ancient 
West and East (2012) 11, 1–28.
94  Shev, E.T. ‘The Introduction of the Domesticated Horse in Southwest Asia’, Archaeology, 
Ethnology and Anthropology of Eurasia (2016) 44, 123–136.
95  Archer, op cit.
96  Dalley, S. ‘Foreign Chariotry and Cavalry in the Armies of Tiglath-Pileser III and Sargon II’, 
Iraq (1985) 47, 31–48.
97  Archer, op cit.
98  Dalley, op cit.
99  Raulwing, P. & Clutton-Brock, J. ‘The Buhen Horse: Fifty Years after Its Discovery (1958–
2008)’, Journal of Egyptian History (2009) 2, 1–106.
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of Egyptian hegemony in the Levant suggest that the Egyptian army ceased to 
use chariots at that time—before the advent of mounted cavalry—and instead 
relied on foot soldiers.100 The use of horses in the Egyptian army was revived 
in the second half of the 8th century BC by the Kushite rulers of the 25th Dy-
nasty, who valued horses, which had been introduced into Kush from Egypt in 
the Late Bronze Age.101 Textual and pictorial evidence indicates that such us-
age included both chariots and mounted cavalry.102 Speculation that mounted 
fighters were part of the Egyptian army before then103 are not supported by 
the available evidence.104 This makes it tempting to suggest that references to 
mounted cavalry in the Egyptian military establish a TPQ in the second half of 
the 8th century. However, to err on the side of caution, it would be prudent to 
recognize a TPQ for Pentateuchal references to mounted cavalry in the period 
in which mounted cavalry became an expected part of a Near Eastern military 
force: the 9th century. Even if Egypt had no mounted cavalry then, it would not 
be surprising for a Levantine writer to have projected 9th- (or later-) century 
expectations upon his literary Egypt of centuries past.

The term ‘horsemen’ (םיִׁשׇרׇּפ, pārāshîm) in the Pentateuch deserves comment. 
At first glance, it seems versatile enough to refer to either mounted cavalry or 
charioteers. However, in the Pentateuch the term exists as part of the formula 
‘chariots and horsemen’ (Gen. 50:9; Exod. 14; Exod. 15:1). The same formula 
occurs in Assyrian records and in several books of the Hebrew scriptures out-
side the Pentateuch. The mismatch between numbers of chariots and numbers 
of horsemen when this formula occurs in Assyrian records105 and in the He-
brew scriptures (1 Sam 13:5; 2 Sam 8:4; 2 Sam 10:18; 1 Kgs 4:26; 1 Chr 18:4; 
2 Chr 9:25; 2 Chr 12:3) indicates that the ‘horsemen’ in the formula are not 
charioteers. They are therefore mounted cavalrymen. This indicates that Gen. 
50:9, Exod. 14, and Exod. 15:19 contain references to mounted cavalry, which 
establishes a TPQ in the 9th century for the final redactions of their sources: J 
or E for Gen. 50:9, P for Exod. 14, and a source that consensus does not identify 
for Exod. 15:19 (Appendix 1).

100  Archer, op cit.
101  Spalinger, A.J. ‘Note on the Military in Egypt during the XXVth Dynasty’, Journal of the 
Society for the Study of Egyptian Antiquities (1981) 11, 37–58; Schrader, S.A., Tyson Smith, 
S., Olsen, S. & Buzon, M. ‘Symbolic Equids and Kushite State Formation: A Horse Burial at 
Tombos’, Antiquity (2018) 92, 383–397.
102  Spalinger, op cit.
103  e.g. Kelder, op cit.
104  Archer, op cit.
105  Dalley, op cit.
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Anachronisms that Establish an 8th-Century TPQ

Elath
The fortress of Tel el-Kheleifeh, on the north end of the Gulf of Aqaba, is 

identified as the biblical site of Elath.106 According to the Deuteronomistic His-
tory, it was near Eziongeber (1 Kgs 9:26) and was built during the 8th-century 
reign of Azariah/Uzziah (2 Kgs 14:22). Consistent with this, Tel el-Kheleifeh 
is near Jazirat Faraʿun, and ceramic evidence from its earliest settlement in-
dicates Iron Age occupation. The ceramics of the earliest occupation are not 
diagnostic of a particular sub-period within the Iron Age, but if 2 Kings 9:26 is 
trustworthy, then its earliest occupation was in the 8th century BC. Consistent 
with this, pottery from a larger settlement that was built atop the first settle-
ment dates to the 8th century at the earliest.107 D mentions Elath (Appendix 1), 
which establishes a TPQ in the 8th century for the latest redaction of D, if 2 Kgs 
14:22 accurately reports its construction date.

Anachronisms that Establish a 7th-Century TPQ

Pithom
As mentioned above in the section on the 12th century, it is possible that 

biblical Pithom is the ancient settlement of Per Atum at Tel el-Maskhuta in the 
eastern Nile Delta. That settlement was founded in the 7th century.108 If biblical 
Pithom is the ancient settlement at Tel el-Maskhuta, it establishes a TPQ in the 
7th century for the final redaction of the source that mentions Pithom: J or E 
(Appendix 1).

Possible Red Herrings
Ije-Abarim, Migdol, Punon, and Goshen have been cited as anachronistic 

references in the Pentateuch.109 However, there are problems with considering 

106  MacDonald, op cit., pp. 81–82.
107  Pratico, G.D. ‘A Reappraisal of Glueck’s Conclusions’, in Stern, E., Lewison-Gilboa, A. & 
Avriham, J. (eds.) The New Encyclopedia of Archaeological Excavations in the Holy Land, Vol. 3, 
Jerusalem: Israel Exploration Society (1993) pp. 869–870.
108  Van Seters, op cit.
109  Redford, op cit.; Dever, W.G. Who Were the Early Israelites and Where Did They Come 
From? Grand Rapids: William B. Eerdmans (2003) p. 19; Finkelstein, ‘The Wilderness Narra-
tive and Itineraries’; Dever, W.G. Beyond the Texts. An Archaeological Portrait of Ancient Israel 
and Judah, Atlanta: SBL (2017) p. 121.
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these references anachronistic. There are also problems with several other po-
tentially anachronistic references: Succoth, Bethel, the phrase ‘horse and rider,’ 
and references to kings of Moab and Edom. The problems with these possible 
anachronistic references are discussed in Appendix 3.

Variation in Source Attributions
There are some Pentateuchal passages that some scholars attribute to one 

source and other scholars attribute to another source (Appendices 1 and 4). 
This makes a difference in the TPQ of each source (Appendix 5). For example, 
Baden’s E includes passages that mention Aroer, Dibon, Jahaz, and Chaldeans, 
all of which establish a TPQ in the 9th century, whereas Fohrer’s E does not 
include such passages and has a TPQ in the 12th century (Appendix 5). The real 
TPQ for any given source may therefore be different from what the consensus 
suggests, if the consensus is wrong and one of the scholars holding a minor-
ity opinion is correct. Appendix 5 reveals the TPQ of each source according to 
the anachronisms present in the passages attributed to each source by each of 
several modern scholars. Thus, if a reader agrees with one such scholar over 
another, the reader can find the consequent TPQ in Appendix 5.

	 Despite the occasional disagreements between scholars as to which 
source authored which passage, scholars’ attributions of passages to sources 
reveal broad agreement on the TPQ of each source. As Appendix 5 shows, J and 
P have a TPQ in the 9th century BC, and D has a TPQ in the 8th century BC, no 
matter which of the nine scholars whose work is tabulated in Appendix 1 is 
considered. Only in the case of E do the different attributions of passages result 
in differences in TPQ, but even for E, there is broad agreement that the TPQ is 
in the 10th or 9th century BC. As Appendix 5 shows, one of the nine scholars 
places the TPQ of E in the 12th century, but three place it in the 10th century, 
and five place it in the 9th century. Furthermore, a recent study on E attributes 
passages that mention domesticated camels (Gen. 31:17), kings of Israel (Num. 
24:7), and kings descended from Abraham (Gen. 35:11) to E,110 indicating a 
TPQ in the 10th century. Similarly, another recent study on E attributes a pas-
sage that mentions mounted cavalry (Gen. 50:9) to E,111 indicating a TPQ in the 
9th century. The weight of modern scholarship therefore suggests that E was 
completed no earlier than the 10th or 9th century BC.

	 Here, it is worth mentioning that scholars who do not accept the DH 
will still find this study’s results useful for dating Pentateuchal source docu-
ments. For each passage, scholars who hypothesize a source other than J, E, P, 
or D may simply apply the TPQ found here to the hypothesized source.

110  Gnuse, op cit., pp. 109–110, 113, 126–127.
111  Yoreh, Tz. L. The First Book of God, Berlin: De Gruyter (2010) pp. 156–157.
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Conclusions
Anachronisms that scholarly consensus attributes to J include references 

to Philistines (12th century BC), dwelling-tents (12th), domesticated camels 
(10th), Arad (10th), and Chaldeans (9th). Therefore, if the DH is correct, the 
final redaction of J most likely did not occur before the 9th century BC.

Anachronisms that scholarly consensus attributes to E include references 
to Beersheba (12th century), Philistines (12th), and dwelling-tents (12th). 
Anachronisms from later centuries are attributed to E by some scholars and 
not others, but there is broad agreement that anachronisms indicate that if 
the DH is correct, the final redaction of E did not occur before the 10th or 9th 
century BC. 

Anachronisms that scholarly consensus attributes to P include references to 
dwelling-tents (12th), kings descended from Abraham (10th), Chaldeans (9th), 
and mounted cavalry (9th). Therefore, if the DH is correct, the final redaction of 
P most likely did not occur before the 9th century BC. 

Anachronisms that scholarly consensus attributes to D include references 
to dwelling-tents (12th century), Eziongeber (12th), iron tools (12th), kings 
of Israel (10th), Heshbon (10th), Aroer (10th), Jahaz (9th), and Elath (8th). 
Therefore, if the DH is correct, the final redaction of the Pentateuchal portion of 
D most likely did not occur before the 8th century BC. Outside the Pentateuch, 
the Deuteronomistic History mentions the Babylonian king Evil-Merodach (2 
Kgs 25:27), establishing a TPQ in the mid-6th century BC for the Deuterono-
mistic History as a whole.

All four Pentateuchal sources postdate the 13th century and were therefore 
not composed by a 15th- or 13th-century Moses. Anachronisms indicate that 
all four Pentateuchal sources were completed after the advent of the Divided 
Monarchy.

Further Thoughts
Several modern scholars advocate dating the Pentateuch’s narratives to the 

Saite Period (late 6th–early 7th century BC) or the Persian Period (late 7th–late 
4th century BC).112 The TPQs found here for each Pentateuchal source are com-
patible with such dates. However, they are also compatible with earlier dates. 
Some possible archaeological anachronisms that putatively push the TPQs for-
ward to the Saite and Persian Periods (Ije-abarim, Migdol, Punon, and Goshen) 
are problematic (Appendix 3). Likewise, the reference to Pithom in Exod. 1:11 

112  Redford, op cit.; Grabbe, ‘Exodus and History’; Finkelstein, ‘The Wilderness Narrative 
and Itineraries’; Schmid, ‘Distinguishing the World of the Exodus Narrative from the World of 
Its Narrators’.
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establishes a TPQ in the 7th century BC if Tel el-Maskhuta is biblical Pithom, 
but that identification is uncertain. Also, scholarly consensus does not identify 
the source of Exod. 1:11, except that it could be J or E (Appendix 1). The pos-
sibility that anachronisms could narrow the TPQs of the Pentateuch’s sources 
further forward than the 8th century is tantalizing, and it is unfortunate that 
for each putative anachronism, there is uncertainty as to the TPQ, the source, 
or both.

	 The Song of the Sea (Exod. 15:1–18) is widely considered part of the J 
text (Appendix 1). However, it is possible that it is an earlier composition that J 
incorporated. Many modern scholars consider it one of the oldest compositions 
of the Hebrew Bible.113 Its mention of Philistia in verse 14 establishes a TPQ for 
it in the late 12th century BC. Some other passages within the Pentateuch may 
also be older compositions: the Blessing of Jacob (Gen. 49:1–27), the denun-
ciation of Amalek (Exod. 17:16), the oracles of Balaam (in Num. 23 and 24), 
the Song of the Well (Num. 21:17–18), the Song of Heshbon (Num. 21:27–30), 
and the Blessing of Moses (Deut. 33:1–29).114 Only two of those compositions 
contain archaeological references that could establish a TPQ. The Song of Hes-
hbon mentions Dibon (Num. 21:30), establishing a 9th-century TPQ. One of the 
oracles of Balaam mentions dwelling tents (Num. 24:5), establishing a 12th-
century TPQ.

The TPQs of J, E, P, and D place constraints on the final redactions of those 
sources but not upon the origins of the stories that the sources recorded. The 
stories that were woven into the Pentateuchal narrative may have originated 
much earlier than they were written down by J, E, P, and D. For example, the 
story of Joseph’s chariot ride (Gen. 41:42–43) must have originated much ear-
lier than the final redaction of any of the Pentateuchal sources. The Egyptian 
practice of honoring a man by giving him a gold necklace and a public chariot 
ride was unique to pharaohs of the 18th–20th Dynasties (1550–1069 BC).115 

113  Freedman, D.N. ‘“Who Is Like Thee among the Gods?” The Religion of Early Israel’, in 
Miller, P.D., Hanson, P.D. & McBride, S.D. (eds.) Ancient Israelite Religion. Essays in Honor of 
Frank Moore Cross, Minneapolis: Fortress (1987) pp. 315–335; Hendel, R. ‘The Exodus as Cul-
tural Memory: Egyptian Bondage and the Song of the Sea’, in Sparks, B.C. (ed.) Israel’s Exodus 
in Transdisciplinary Perspective, New York: Springer (2015) pp. 65–77; but see Bloch, Y. ‘The 
Third-Person Masculine Plural Suffixed Pronoun -mw and Its Implications for the Dating of 
Biblical Hebrew Poetry’, in Miller-Naudé, C.L. & Zevit, Z. (eds.) Diachrony in Biblical Hebrew, 
Winona Lake, Indiana: Eisenbrauns (2012) pp. 147–170.
114  Freedman, ibid. ‘“Who Is Like Thee among the Gods?”’; Heck, J.D. ‘A History of Interpre-
tation of Genesis 49 and Deuteronomy 33’, Bibliotheca Sacra, (1990) 147, 16–31; Sanders, P. 
The Provenance of Deuteronomy 32, Leiden: Brill (1996); Friedman, The Bible with Sources 
Revealed, p. 114.
115  Binder, S. ‘Joseph’s Rewarding and Investiture (Genesis 41:41–43) and the Gold of Hon-
our in Bar, S., Kahn, D. & Shirley, J.J. (eds.) New Kingdom Egypt’, in Egypt, Canaan and Israel: 
History, Imperialism, Ideology and Literature, Leiden: Brill (2011) pp. 44–64.
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This part of the Joseph story must therefore have originated between the mid-
16th and mid-11th centuries. This study’s results indicate that it was most 
likely not written down until the 10th century at the earliest, so it appears to 
preserve a cultural memory of a phenomenon that had long ceased by the time 
the writing occurred. Such would not be unexpected. The Deuteronomistic His-
tory in its final form cannot be earlier than the 6th century BC, yet it preserves 
the cultural memory of a loose confederation of Israelite tribes that lacked 
central authority and lived amid other Canaanite peoples,116 a situation that 
existed in the 12th century and came to an end in the 10th.117

	 The TPQs for each Pentateuchal source, as found here, support the 
widespread tendency of modern scholars to date the Pentateuchal sources 
later than the 9th century BC. This is because it is unlikely that any of the an-
cient writers would have projected Iron Age phenomena into their descrip-
tions of the Bronze Age past if they knew that such phenomena had not yet 
arisen in the Bronze Age. It is therefore unlikely that any of the anachronisms 
in the Pentateuchal sources represent phenomena that were brand-new when 
the Pentateuchal sources wrote of them. It is more likely that by the time the 
Pentateuchal sources wrote, the peoples and towns and technologies of which 
they wrote had been established for enough generations that their times of 
origin had been forgotten. It is therefore plausible to suggest that each Penta-
teuchal source wrote at least a century after the TPQ found in this study. If this 
is correct, the final redaction of E occurred no earlier than the 9th century BC, 
and the final redaction of J and P occurred no earlier than the 8th century BC. 
It also means that the final redaction of the Pentateuchal portion of D occurred 
no earlier than the 7th century BC, the century in which Josiah ruled. This is 
consistent with the widespread scholarly opinion that the Pentateuchal por-
tion of D was composed during the reign of Josiah.

	 The subject matter of this paper is controversial in some circles, be-
cause some modern scholars insist that the Pentateuch’s narratives of the Gen-
esis patriarchs and the exodus are accurate records of past history.118 However, 
even a deservedly reputable scholar with a generally solid and reliable body of 
work is capable of an occasional error, and the large number of anachronisms 
listed here justifies caution toward acceptance of the Pentateuch’s narratives 
as accurate history.

116  Fritz, V. ‘The Complex of Traditions in Judges 4 and 5 and the Religion of Pre-State Israel’, 
in Maeir A.M. & de Miroschedji, P. I Will Speak the Riddles of Ancient Times. Archaeological and 
Historical Studies in Honor of Amihai Mazar on the Occasion of His Sixtieth Birthday, Winona 
Lake, Indiana: Eisenbrauns (2006) pp. 689–698.
117  Dever, op.cit., Who Were the Early Israelites and Where Did They Come From? pp. 
167–189; Dever, op.cit., Beyond the Texts, pp. 170–173, 298 – 301, 341–366.
118  See, for example: Hoffmeier, op cit.; Kitchen, op cit.; Hoffmeier, J.K. Ancient Israel in Sinai, 
Oxford: Oxford University Press (2005).
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	 Some readers may balk at the idea that there are anachronisms in 
the Pentateuch, due to the widespread idea that all of scripture is error-free. 
However, anachronisms are not errors if the text was not meant as a record of 
actual events. In such a case, an anachronism is not a falsehood but a literary 
device. The text of the Pentateuch contains abundant clues that it was meant 
as a work of theology and was not intended to be mistaken for a record of past 
events. Such clues include several instances of alternate versions of a story. 
For example, there are two different creation stories (Gen. 1:1 – 2:3 and Gen. 
2:4–25), two different stories of how Beersheba was named (Gen. 21:25–31 
and Gen. 26:25–32), three different stories of a king taking possession of the 
wife of a patriarch who had called her his sister (Gen. 12:10–18, Gen. 20, and 
Gen. 26:1–11), two different stories of how Jacob acquired the name Israel 
(Gen. 32:24–28 and Gen. 35:1–13), and two different stories of the making 
of the Ark of the Covenant (Exod. 34 + 37:1–9 and Deut. 10:1–5).119 The dif-
ferences between the alternate versions in these and other examples are too 
prominent to have been missed by the redactors who pieced the Pentateuch 
together. The redactors were apparently more concerned with compiling all 
the sacred stories together in one big collection than with choosing one version 
of a story over another. They even retained stories that ancient readers and 
hearers would have recognized as unrealistic, such as Jacob’s breeding of dif-
ferent coat patterns on his sheep by having them mate near branches with bark 
that he had peeled into the desired patterns (Gen. 30:37–41), a method that is 
at odds with how sheep coat color works, as any hearer familiar with livestock 
would have known.

	 Numerous Church Fathers recognized such elements in the Penta-
teuch as signs that it was meant as something other than a record of history. 
They considered it, instead, a work of theology in story form.120 Such elements 
have prompted several modern scholars to come to a similar conclusion.121 This 
conclusion is consistent with biblical commentary on the Pentateuch in both 

119  Senter, P.J. ‘Apparent Conflict between the Pentateuch and Modern Science: The Early 
Church’s Solution, the Solution’s Biblical Origin, and Ancient Christian Approval of Evidence-
based Reasoning’, Science and Christian Belief (2022) 34, 7–28.
120  Senter, P.J. ‘Cognitive Styles Used in Evidence Citation by Ancient Christian Authors: 
The Psychology of a Major Ancient Controversy over the Historicity of the Pentateuch, and its 
Implications for Science Education Today’, Open Library of Humanities (2017) 3, no. 1:3, 1–50; 
Senter, op.cit., ‘Apparent Conflict’.
121  Miller, J.M. & Hayes, J.H, A History of Ancient Israel and Judah, Louisville, West Virginia: 
Westminster John Knox (1986) p. 78; Friedman, R. E. Who Wrote the Bible? New York: Harper-
Collins (1997); Finkelstein, I. & Silberman, N. The Bible Unearthed: Archaeology’s New Vision of 
Ancient Israel and the Origin of Its Sacred Texts, New York: Touchstone (2001); Grabbe, op.cit., 
Ancient Israel, 268; Collins, op.cit., Introduction to the Hebrew Bible; Senter, op.cit., ‘Apparent 
Conflict’.



70 • Science & Christian Belief, Vol 38, No. 1

PHILIP J. SENTER

the Old and New Testaments.122 Modern readers therefore need not hesitate to 
accept the implications of archaeological findings that appear to contradict the 
narratives in the Pentateuch. There is no contradiction if the  text was meant as 
a set of theology lessons in story form, rather than as a historical record.
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Reviews
Mike Brownnutt and Keith R. Fox 
(Ed)
Global Perspectives on Science and 
Christianity
Carlisle: Langham Global Library, 2024. 
278 pp. pb. £19.99. ISBN 9781839739880 

Different places are different. That is 
a refrain which resounds through this 
anthology of perspectives from around 
the world on how science fits within the 
Christian faith. Some aspects of science 
are independent of cultural context. 
The speed of light is the same in every 
country on earth, or anywhere else in the 
universe for that matter, and Maxwell’s 
equations are the same for everyone. 
But the reception of Darwin’s theory of 
evolution varied greatly as its interpre-
tation became weaponised for a variety 
of political, ethical, and religious (and 
anti-religious) purposes. Some aspects 
of Christianity are almost universally 
accepted: that God became humanly em-
bodied in the person of Jesus Christ, and 
that he died for us and rose again so that 
we might enjoy eternal life. But other 
aspects are highly culturally dependent, 
such as how to express Christian faith in 
contexts rich in indigenous knowledge.

It is therefore highly appropriate that 
the Foreword has been contributed 
by the geographer and scholar of con-
textual reception of knowledge, David 
Livingstone. His book Putting Science in 
its Place does what the clever title says. 
His Foreword summarises the agenda 
for the book, albeit through the clunky 
neologism Glocal (the first OED occur-
rence is 1983). Not only are science and 
Christianity simultaneously global and 
local, so is the relationship between 
them. This theme becomes a full overture 
in the opening chapter by Mike Brown-
nutt, writing from the University of Hong 
Kong. In a culinary pair of metaphors, he 
writes how the engagement of Christian-

ity with science is less like a Big Mac (the 
same everywhere in the world if the fran-
chise is operating effectively), and more 
like cooked rice (with differing flavours 
and textures according to local varieties 
and styles of preparation). He illustrates 
this with differing attitudes to vaccina-
tion during the pandemic, which led to 
many lives saved but also a regrettable 
number of unnecessary deaths—over 1 
million globally and 280,000 in the USA 
alone, with some of those attributable to 
church affiliations and rather more cor-
relating with political affiliations.

There then follow a series of chapters 
each coming from a different cultural 
perspective, and each addressing a dif-
ferent kind of topic. Andrew Halestrap, 
Keith Fox, and Paul Ewart write about 
the history and future of Christians in 
Science. This began as the Research Sci-
entists Christian Fellowship, and was a 
think tank for many of the most distin-
guished scientists of faith in the UK to 
work through issues in incorporating 
their science within their Christianity. 
Under Dr Oliver Barclay it developed into 
a training ground for the next generation 
of scientists to write and speak about 
their faith. It then found a further mission 
in outreach to undergraduate students. 
CiS now serves as a network providing 
resources for scientists and churches and 
encouraging informed debate. Much of 
the chapter describes the joys and frus-
trations of sustainable funding for the 
endeavour.

Mike Brownnutt then offers an Asian 
perspective on the blurred boundaries 
between science and religion. Peter 
Harrison has long since elucidated how 
recent is the current Western under-
standing of the territories of science and 
religion (‘Imagine that an academic col-
league told you that he had discovered a 
contemporary 16th century account of 



72 • Science & Christian Belief, Vol 38, No. 1

Book Reviews

a war between Egypt and Israel …’).  To 
some extent Western science thrived on 
a perceived dichotomy of the natural and 
the supernatural. This distinction does 
not apply in the same way in cultures 
where enchantment is basic and appeal 
to mechanism may be met with incom-
prehension.

Guilherme de Carvalho gives an ac-
count of the Brazilian Association of 
Christians in Science, for which the 
Portuguese acronym is ABC2. This was 
founded in 2016, and adopted the text 
over the entrance of the Cavendish Labo-
ratory in Cambridge, “The works of the 
Lord are great, sought out of all them that 
have pleasure therein” (Ps. 111:2). ABC2 
has grown spectacularly ever since, with 
strong leadership and a systematic pro-
gramme for training leaders in each city 
where a new hub is launched. He empha-
sises the social dimension, and the need 
for communication between scientific 
and religious social fields.

Kostos Tampakis and Efthymios Nico-
laidis give an illuminating history of 150 
years of Greek Orthodox apologetics and 
the challenge of Darwinism, thereby il-
lustrating the contextuality of science 
and its reception. Their project Science 
and Orthodoxy around the World (SOW) 
is a remarkable example of science en-
gagement beyond Protestantism.

Bernard Boyo, Samuel Karenga, and Pe-
ter Kirira, who have been leading figures 
in the Christian & Scientific Association 
of Kenya, emphasise the significance of 
the wholeness of human life for the Afri-
can person, as exemplified by the concept 
of ubuntu.

Most of the organisations whose 
members contributed to this book were 
started by scientists of faith. Many of 
them were funded by Templeton World 
Charity Foundation, largely (except for 
SOW) within the initiative Internation-
alising Christians in Science. Scientists 

in different parts of the world were 
eager to think through how their sci-
ence belonged within their faith, and to 
invite others to join them in the journey. 
Other scientists, not necessarily with any 
faith commitment, are now realising the 
importance of engaging with religious 
systems of knowledge in order to tackle 
the big problems facing humanity, with 
a concomitant need to trust in science 
within its legitimate bounds.

The enthusiasm of scientists to engage 
constructively with faith is increas-
ingly matched by a growing awareness 
of faith leaders that if the church is here 
to serve a world shaped by science and 
technology, then as influencers they need 
to engage with science. An example of 
this is the Anglican Communion Science 
Commission (ACSC). ACSC is not denomi-
national for its own sake (far from it), 
but is scalable through the glocal church 
network which has taken 200 years or 
more to build. The vision of ACSC is for 
confident and courageous leadership in 
matters involving science, drawing on 
science as a God-given resource for the 
life of faith and the work of the Church, 
and offering the wisdom of faith and the 
voice of the Church to science policy and 
the use of technologies arising from sci-
ence. Church-led initiatives such as ACSC 
can learn much from the scientist-led 
initiatives described in Global Perspec-
tives, because there is a strong alignment 
of principles of engagement. Some issues 
are global, such as climate change, health 
care, and AI, but how they manifest them-
selves and how church communities can 
best engage are locally specific.

A commissioner of ACSC, Archbishop 
Linda Nichols, writes on the cover, ‘This 
book sacrifices neither the integrity of 
Christian faith nor science and invites a 
continuous dialogue that is essential to 
human dignity, harmony with creation, 
and our relationship with God.’ There are 
useful appendices with an extensive list 
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of organisations and institutions around 
the world and a list of relevant journals. 
Before the appendices, in the final chap-
ter Mike Brownnutt does his best to 
bring together common threads from the 
different contributions. I would love to 
see this expanded. In some ways Global 
Perspectives reads like a laboratory 
notebook, with many valuable observa-
tions waiting to be brought together into 
organised knowledge. Perhaps he will be 
inspired to do that next. Meanwhile Glob-
al Perspectives provides a rich resource 
of glocal experience and thinking. 

Andrew Briggs is Professor Emeritus 
of Nanomaterials, University of Oxford 
and author of The Penultimate Curios-
ity, It Keeps Me Seeking, and Human 
Flourishing (all OUP).

Peter Harrison
Some New World: Myths of Supernatural 
Belief in a Secular Age
Cambridge: Cambridge University 
Press, 2024. 467 pp. hb £35. ISBN 
‎9781009477222

This book seeks to answer the questions: 
at what point in Western history did 
people begin to speak about ‘the super-
natural’? and at what point did the as-
sociated term ‘belief’ take on its modern 
meaning? (vii). Most importantly, Harri-
son’s goal is to better understand secular 
modernity (viii). This book builds on his 
earlier study The Territories of Science 
and Religion (2015, University of Chicago 
Press), where he looked at the historical 
development of the terms ‘science’ and 
‘religion’. Clearly all these terms are inter-
related, as are their changes in meaning 
over time. 

Harrison does a masterful job of tracing 
the development of these terms, showing 
their origins and original meanings in 
Christian theological discussions. For ex-
ample, the term ‘belief” for a long period 
in Christian history essentially meant 

trust but, over time and in part due to 
the influence of the Reformation, came 
to mean assent to a set of propositional 
beliefs for which there is good evidence. 
Based on this understanding it was pos-
sible for naturalists to dismiss ‘the super-
natural’ as lacking credible evidence (à la 
Hume – though Harrison points out some 
of the problems with Hume’s arguments 
regarding miracles – in fact the title of the 
book is taken from Hume).

In today’s science and religion debates 
the modern understanding of these terms 
is read back into the past to support the 
views that many proponents of natural-
ism espouse. This has led to the percep-
tion, common in the West, that scientific 
naturalism has always been at odds with 
religious supernaturalism, a perception 
that is incorrect as this book shows. Con-
veniently forgotten (due to nineteenth 
century ‘amnesia’, 238) is the point that 
the idea of the laws of nature, basic to 
naturalism, has theological origins (331), 
and that many of the great scientists (for 
example: Kepler, Galileo, Boyle, Faraday, 
Maxwell) were themselves Christian 
believers (343). Indeed, without the 
theologically based starting point that 
the world is intelligible and governed by 
a uniformity (367) that allow it to be de-
scribed by laws (because there is a law-
giver, 228), naturalism would not have 
developed as it has.

An interesting observation made by 
Harrison is that the modern myth of pro-
gress, which has been used to support 
the argument that scientific naturalism 
has replaced religious supernatural-
ism in our understanding of the world 
(nature), is itself simply a repackaged 
theology of providence or eschatol-
ogy in a secular disguise (4). Indeed ‘The 
natural sciences … might be thought of 
as a Christian heresy.’ (367). This chimes 
with the point made by Tom Holland 
(author of Dominion) in his 2022 Theos 
Annual Lecture ‘Humanism: a Christian 
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Heresy’ (https://www.youtube.com/
watch?v=bYGQ6FIFLps ). Both human-
ists and scientific naturalists have forgot-
ten, or choose to ignore, the Christian 
theological basis underlying their beliefs.

The end result is that this book shows 
how odd a belief Western naturalism is 
compared with what most of the rest of 
the world believes and with what our 
forebears in the West also believed. As 
Harrison notes ‘the dawn of a secular 
age and the rise of a naturalistic outlook 
is something of a historical aberration’ 
(3). A view, naturalism, that is taken for 
granted in our secular society, is in fact 
less than obvious and its basis in the split 
between ‘the natural’ and ‘the supernatu-
ral’ is in fact most unnatural.

This book might be considered Har-
rison’s magnum opus, distilling much of 
his erudition and his studies over many 
years. It achieves its goal in providing a 
better understanding of the secular mo-
dernity of the Western world and how it 
arose, and I have no hesitation in recom-
mending it to readers of this journal.

Meric Srokosz is an emeritus fellow 
at the National Oceanography Centre, 
Southampton, a former associate di-
rector of the Faraday Institute, Cam-
bridge, and the author with Rebecca 
Watson of Blue Planet, Blue God: the 
Bible and the Sea.

Andrew Briggs and Michael J. Reiss
Human Flourishing: Scientific Insight & 
Spiritual Wisdom in Uncertain Times
Oxford: OUP, 2021. 352 pp. hb. £24.47. 
ISBN 9780198850267

This book is an output from a Templeton 
World Charity Foundation project on the 
science of human flourishing which ran 
from 2015 to 2018. The aim of the au-
thors (who I’m sure need no introduction 
to the readers of S&CB) is to show how 
the promotion of human flourishing re-

quires a combination of scientific insight 
and spiritual wisdom (vii). Their overall 
argument is that human flourishing is 
best described as the satisfaction of needs 
and yearnings across three separate, but 
intertwined, dimensions: the material, 
the relational, and the transcendent (4). 
Although they distance themselves from 
any religious apologetic objective (314), 
their hope is that the book might enable 
readers to clarify what they want from 
their lives and the lives of others, and 
even to help some readers lead more 
flourishing lives (3). With such goals in 
mind, the authors write in a clear, bal-
anced, and non-technical way, requiring 
of the reader little prior scientific or 
theological expertise. Particularly helpful 
in a book covering such a broad topic, is 
the way it is structured and signposted. 
Three opening chapters on the three 
dimensions of human flourishing are fol-
lowed by three more on the supporting 
‘pillars’ of truth, purpose, and meaning. A 
further three chapters are then devoted 
to exemplifying how flourishing is chal-
lenged by the changing contexts afforded 
by: (1) the unpredictability of life; (2) the 
changing patterns of religious commit-
ment; and (3) the accelerating pace of 
technological innovation. The capstone 
of the book is a final chapter on how hu-
man flourishing is ultimately fuelled by 
love.

With regard to content, the book is a 
cornucopia of fascinating facts, figures, 
case studies, and anecdotes taken from 
fields as diverse as physics, biology, psy-
chology, education, sociology, philosophy, 
and theology, all of which reflects the 
impressive polymathic credentials of the 
authors. For example, we are told about 
the effects of wealth (30), wealth inequal-
ity (48), marriage (64), and religiosity 
(269) on human well-being; the special 
‘reverie’ that can exist between mother 
and baby (7); near-death (94) and other 
transcendent experiences (87); ‘reading 
wars’ as an example of the difficulty of 
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establishing truth in education (129); 
and much more. While some topics will 
already be familiar to those interested in 
the field of science and religion, the sheer 
breadth of scholarship is such that there 
is likely to be something new for all read-
ers.

With regard to argument, the authors 
make some good points along the way 
to their ultimate conclusion that love is 
the source of all flourishing. For example, 
they point out: that our understanding of 
well-being can co-evolve with measure-
ments of well-being (45); that evolution-
ary explanations of flourishing (e.g. in 
terms of gene propagation or endorphin 
release) need not preclude other more 
metaphysical or theological explanations 
(8); that transcendence goes beyond reli-
gious institutions and ceremonies (103); 
that truth is dependent on the observer 
insofar as it depends on what is sought 
(119); and that meaning can be chosen or 
created but ideally needs to be grounded 
externally (178).

In being so cautious and balanced to 
appeal to a wide readership, it is perhaps 
inevitable that there should be some 
questions left unanswered or unad-
dressed. From the perspective of Chris-
tian theology, more might have been said 
about the ultimate ontological grounding 
of all flourishing, truth, purpose, and 
meaning in Jesus Christ, the Logos of all 
creation, and the ultimate image or stand-
ard into whom we are to be transformed. 
From the perspective of philosophy, more 
might have been said to differentiate 
truth from belief and knowledge, or to 
explain what is the meaning of ‘meaning.’ 
I was also not convinced by Chapter 8 on 
the limits to predictability inasmuch as 
for most people, the scientific advances 
mentioned in this chapter have arguably 
made little difference to their context of 
flourishing—if anything, general relativ-
ity (through improved GPS navigation), 
chaos theory (through improved weather 

forecasting), and evolutionary psychol-
ogy (through greater awareness of some 
deep-seated human predilections) have 
increased, rather than decreased, life’s 
predictability and comprehensibility 
compared to that of our forebears.

That said, the authors have done an ex-
cellent job at pitching their argument at a 
level that is fascinating, provocative, yet 
inoffensive to people of all faiths or none. 
I highly recommend the book. Indeed, for 
me, the reading of it was itself a flourish-
ing experience!

Andrew Jackson is a Research Associ-
ate at St Edmund’s College Cambridge, 
an Honorary Research Fellow at the 
University of Nottingham, and holds 
doctorates in Zoology and Theology.

 

David A. Johnson
God Speaks Science: The Simple 
Chemistry of Life and Faith
Eugene, Oregon: Resource Publications 
2024. 127 pp. pb. £16.00. ISBN 
9798385218509

David Johnson is an Emeritus Professor 
of Biochemistry and Molecular Biology 
at Quillen College of Medicine, East Ten-
nessee State University, where he taught 
Medical Biochemistry for more than four 
decades while pursuing research into a 
several medically relevant human pro-
teins.  He is a committed Christian who 
finds the amazing intricacy and complex-
ity displayed by the molecular machin-
ery of living cells clear evidence for an 
awesome God who created and sustains 
the Universe.  He does not advocate 
‘Intelligent design’ but rather sees God 
constantly at work in all that is revealed 
through scientific investigation.  In this 
short book his intention is not to provide 
a detailed account of the relationship 
between science and faith – there are 
many others books that do that.  Rather 
he employs his own enthusiasm for and 
appreciation of all that Biochemistry and 
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Molecular Biology reveals about how life 
operates at the molecular level to en-
able Christians without a scientific back-
ground to catch a glimpse of the wonder 
of God’s creation and why science is not a 
threat to faith.  Indeed, it can enhance our 
faith in and appreciation of the creator 
God who reveals himself through both his 
creation and Scripture.  Furthermore, he 
regards his scientific career as a Christian 
vocation with the knowledge gained be-
ing both a cause to worship and a means 
to enable us to benefit humanity as well 
as being good stewards of God’s creation.  

The book has a very personal, col-
loquial style that highlights his own 
enthusiasm for his subject and his faith.  
It comprises 20 short chapters, most 
of which describe key biochemical and 
molecular biological processes occurring 
in the cell, often linking them to disease 
states and their treatment. Each chapter 
starts with one or two quotes from a fa-
mous scientist, writer or the Bible.  There 
are similar quotes within each chapter 
where he relates his scientific and Chris-
tian understanding of the world but this 
is not his major emphasis.  Rather, he 
focusses on the science, describing some 
basic aspects of metabolism, the struc-
ture and replication of DNA as well as the 
structure and biosynthesis of proteins.  
He emphasises the importance of hydro-
gen bonds in the structures of DNA and 
proteins and how structure underlies 
their function as genetic material (DNA) 
and structural or catalytic entities (pro-
teins).  In many cases he uses particular 
examples from his own research that 
have medical relevance.  An Introduc-
tory video on YouTube (https://www.
youtube.com/watch?v=9_nKk2LVQcE) 
provides further information.

Johnson’s aim is to make his scien-
tific explanations accessible to the non-
specialist and this involves the use of 
numerous black and white diagrams 
which are linked to his YouTube channel 
(https://www.youtube.com/@DrJQuil-

len) where colour versions and fuller 
explanations are provided.   The material 
is clearly presented but at a level that I 
think would better suit someone who 
already has a reasonable grasp of sci-
ence.  I suspect Christians without much 
scientific background might struggle 
with the content, especially with some of 
the chemical details.  For readers of this 
journal there is little of substance related 
to the dialogue between science and faith 
and for the scientific content there are 
many other excellent publications that 
cover the same material at greater depth 
and in a slightly more coherent fashion. 
I found the author’s organisation of ma-
terial somewhat jumbled and repetitive, 
although this was compensated for by 
his infectious enthusiasm for the subject 
matter. However, this book might be one 
to recommend to Christians with a basic 
knowledge of science who want to dis-
cover more about the amazing intricacies 
of life at the molecular level and so glean 
a new perspective on the wonder of crea-
tion and the awesome God who brought 
it into being and continues to sustain it.  

Andrew Halestrap is Emeritus Profes-
sor of Biochemistry at the University 
of Bristol and a past Chair of Chris-
tians in Science

 

Michael J Reiss and Michael Ruse
The New Biology: A Battle between 
Mechanism and Organicism
Harvard: Harvard University Press, 2023. 
304pp. hb. £39.95. ISBN 9780674972247

This readable book is written by an or-
dained Professor of science education 
(Reiss) and an (atheist) philosopher 
of science (Ruse). In this they consider 
the old debate of whether biology can 
be represented as a mechanical system 
that merely obeys atomic and molecular 
(mechanistic) principles, or if it is best 
described from an organicist (holistic) 
perspective. The authors do not give a 
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definitive answer, and they conclude 
that both organic and mechanical ex-
planations have merit as metaphors for 
describing the complexity of biology.  It 
is generally not possible to determine 
which one of the authors is speaking at 
any point, even though they come from 
different backgrounds (though both are 
well known for insisting that there is no 
inherent conflict between science and 
Christian faith). Readers of S&CB might be 
tempted to skip to chapter 8 ‘God and the 
New Biology’, as I did. But that would be 
a mistake as the arguments in that chap-
ter require an appreciation of the issues 
that are raised in the first three chapters. 
Taken to its extreme, a mechanistic mod-
el of biology becomes scientism – a form 
of nothing-buttery, in which life itself has 
no purpose, goal or meaning. The authors 
make the point that mechanistic views 
can tend to exclude discussion of teleol-
ogy or final causes, while organic views 
of biology might have more to say about 
this. In this context, the authors suggest 
that recent developments in biology can 
make it easier to argue that biology is 
compatible with religious faith.

The first two chapters set out historical 
approaches to the philosophy of biology 
(from Aristotle and Plato through New-
ton, Kepler, Darwin and Dawkins and 
numerous others, with different views 
that largely depend on their historical 
context). By the mid-twentieth century, 
the issue seemed to have been settled, 
and the mechanistic paradigm had won 
the day. However, Reiss and Ruse illus-
trate that the issue is far from being de-
cided, with both views appearing in both 
religious and non-religious contexts. The 
book is not specially about issues of sci-
ence and faith, but it raises some impor-
tant questions, and chapter 8 is entitled 
God and the New Biology” 

The case for a ‘New Biology’ outlined 
in the third chapter, which includes 
mention of the Extended Evolutionary 
Synthesis, highlighting three things that 

don’t fit well within the standard evolu-
tionary theory (69) developmental biol-
ogy, developmental plasticity and niche 
construction. In these the organism is an 
active player in the process of evolution. A 
simple example is that of niche construc-
tion, in which by altering its environment 
an organism will affect which variants 
that are best adapted to the modified 
environment. Similarly, for development, 
genomes work upward and downwards 
through tissue and environment-specific 
gene regulation. These are compared 
with explanations based on the standard 
evolutionary theory, in a balanced ap-
proach of arguments. My personal fear 
is that these honest exchanges give fuel 
to false claims by young earth creationist 
that ‘evolution is a ‘theory in crisis’ – it is 
not, and to be clear the authors are not 
suggesting this.

Chapter four takes these theoretical 
viewpoints into ‘real world’ examples of 
human health (sickle cell disease, deaf-
ness, obesity and schizophrenia). To 
some degree the implications for health 
are little more than the old plea to treat 
the whole patient in their context, not just 
the presenting disease. The arguments 
about sickle cell disease are little more 
than genetic changes in different genomic 
and environmental backgrounds. I really 
didn’t see the relevance of deafness to the 
new biology, though it does raise ethical 
question about what is ‘normal’ and the 
importance and value of the deaf culture. 
I also couldn’t see the relevance of New 
Biology for approaches to obesity, other 
than admitting that it has a wide range 
of biological causes, and it’s not just the 
result of overeating and lack of exercise. 
The current media preoccupation with 
anti-obesity drugs illustrates that the 
mechanistic model may now have the 
upper hand in this area. The case for 
different approaches to schizophrenia is 
more convincing, though it really shows 
that its cause(s) are poorly understood. 
This is really an argument from scientific 
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ignorance. The closing section on holistic 
medicine, should really be on ‘alterna-
tive medicine’ and the use of traditional 
non-pharmaceutical approaches. There 
may be some sense here as traditional 
(herbal) approaches may contain fortu-
nate combinations of active ingredients. 
The hint that this might involve vaccine 
hesitancy is less appealing and danger-
ous!

The fifth chapter takes this into the 
areas of sex and gender. The discussion 
about sex underlines the fact that the 
presence of XX and XY chromosome pairs 
are not the sole determinants. In a mi-
nority of cases there is sexual ambiguity, 
resulting from abnormal chromosomes 
or unusual levels of sex-determining 
hormones. This does lead to questions 
of choice of language – what is normal/
abnormal and what are high/low levels 
of contributing hormones. There doesn’t 
seem to be any need for a ‘new Biology’, 
but a greater understanding of those who 
are affected. The section on gender is en-
tertaining and informative – but what has 
that to do with the topic of the book? The 
same might be said about the following 
chapter (6), which explores the issue of 
‘race’.

Chapter 7 concentrates on the idea 
that the earth itself is an organism; the 
‘mother earth’ or Gaia hypothesis. Read-
ers of S&CB will probably be less likely to 
agree with the contents of this chapter.

Chapter 8 considers ‘God and the New 
Biology’. The authors rehearse Barbour’s 
four models for the relationship of sci-
ence and faith: warfare, independence, 
dialogue and integration. Dialogue and 
independence are considered under the 
headings of existence, values, conscious-
ness and purpose, and the ways that 
mechanistic or organicist emphases in-
teract with each one. Disappointingly, the 
question of integration is almost entirely 
devoted to the Catholic mystic Teilhard 
de Chardin, whose views are at times 

close to pantheism (or at least panenthe-
ism) who wrote about the cosmic Christ, 
the Omega point and panpsychism. Teil-
hard’s emphasis on God’s immanence 
and active involvement in the evolution 
of creation are helpful, but his mysticism, 
will sit uncomfortably with many readers 
of S&CB.

Chapter 9 comes to the practical is-
sue of how these ways of thinking affect 
how biology is taught. The authors argue 
against a wholly reductionist approach 
and encourage teaching that includes a 
more holistic approach. They illustrate 
this by comparing learning about plant 
growth and metabolism in the confined 
conditions of a laboratory, with the same 
plant growing in a forest. This is all good 
and appropriate, but hardly warrants 
description as a ‘New Biology’. As the 
authors agree. it is merely engaging at 
different levels with botany, ecology, zo-
ology, etc. They then consider how this 
might affect the way that people have en-
trenched opinions on vaccine hesitancy 
and or nutrition. All well and good, but 
this is really sociobiology, morals and 
ethics, addressing questions that science 
is unable to answer, and that cannot be 
resolved by doing more experiments. Yes, 
these should be openly discussed in the 
classroom, but it doesn’t qualify as a new 
biology.

To my mind the entire ‘argument’ of 
the book is fascinating but unnecessary. 
The word ‘battle’ in the title seems an un-
necessarily harsh metaphor. When all is 
said and done the ‘mechanistic’ and ‘or-
ganic’ descriptions are only inadequate 
metaphors that describe different, but 
overlapping and integrated ways of de-
scribing the complexity of life. 

Overall, this is an interesting and well-
written book, but I really don’t get the 
question that has been posed. Life can 
be described at different levels, each of 
which builds on others. Biology is compli-
cated and we need to get used to it! God 
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is equally involved with the integrated 
whole, as with the cellular and molecular 
mechanistic aspects and there is no con-
tradiction or battle between them.

Keith Fox is Editor of Science & Chris-
tian Belief, Emeritus Professor of Bio-
chemistry in Southampton University 
and former Director of the Faraday 
Institute for Science and Religion in 
Cambridge. He is now curate at High-
field Christ Church, Southampton.

 

Roger Trigg
Faith: A Very Short Introduction
Oxford: Oxford University Press, 2024. 112 
pp. pb. £5.80. ISBN 9780192849267

The ‘Very Short Introduction’ series of 
books are designed as a way to introduce 
yourself to a subject about which you 
might previously know very little. But 
therein lies a potential problem for a 
book on ‘Faith’. Surely no reader comes to 
the subject ‘knowing very little’ or with-
out some prior preconceptions. How can 
you ‘introduce’ so familiar a subject? For 
myself, I confess that I came with two pre-
conceptions, either the word ‘faith’ would 
be interpreted so broadly as to become 
effectively meaningless (as Schaeffer 
once said of the word ‘god’) or the book 
might embrace the scepticism common 
within the academy which regards ‘theol-
ogy’ as an anachronistic and unwelcome 
intruder, a maiden-aunt from another era 
perhaps, hanging around for too long at a 
party when the cool kids want to get on 
with having fun. 

Fortunately, I was wrong on all counts.  
Once again, the series adopts a careful 
and methodical, though extremely con-
cise approach to the subject, but Trigg 
makes some interesting choices along 
the way.

Firstly, he maintains that ‘faith’ in the 
Western world is innately tied to Chris-
tian faith, the word may not adequately 

describe the relation of other adherents 
to their respective religions, for whom 
the concept of ‘faith’ holds a less sig-
nificant role. Chapter 3 on Faith and 
Diversity explores this but whether this 
justifies the absence of any direct men-
tion of Eastern Religions is questionable. 
Perhaps this is one area where a ‘very 
short introduction’ becomes a ‘necessar-
ily selective’ one.

Secondly Trigg argues persuasively 
for the positive role of a particular kind 
of faith in society, a ‘calm faith’ with an 
intellectual grounding in reason leading 
to action. He sees the only alternative as 
nihilism, where the only way to resolve 
disagreements is by force.

The chapter on Faith and Science takes 
on Pinker, a champion of enlightenment 
ideas of progress. Trigg regards his unbri-
dled optimism as unfounded and notes, 
via Kuhn, that science often advances 
through paradigm shifts which require a 
transfer of allegiance akin to a religious 
conversion.  

Other chapters address contentious 
issues such as the place for religion in 
educating children and the distinction 
between the ‘Christ of faith’ and the ‘Jesus 
of history’. He even sees merit in reclaim-
ing the idea of the church as a source of 
authority, placing necessary limits on in-
dividual autonomy in a way that the state 
cannot achieve without coercion. But his 
main thesis remains that faith must be 
‘in’ something, citing Locke, who pinned 
his beliefs (ironically so foundational for 
humanism!) in a ‘wise maker and sover-
eign master’.  

He admits that when faith is used as 
a crutch it can lead to fanaticism, and a 
faith that admits too much uncertainty 
may end up undermining itself. Must we 
therefore choose between flag-waving 
fanaticism or the wavering diffidence 
of scepticism? Trigg’s alternative ‘calm 
faith’, strongly guided by reason, is seen 
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as a strength not a weakness, a place for 
wholehearted commitment requiring a 
personal response.  Faith without action 
is dead, just as action without an underly-
ing belief may be dangerously misguided.

In summary, this book provides a 
rational defence of the necessary place 
for (Christian?) faith in modern society, 
and recognises that the only alternative 
would be to cede all authority to those 
with power.  This is what religious tradi-
tion challenges and must go on challeng-
ing.

Alan Kerry is a retired NHS GP and 
Editor / Administrator for Faith and 
Thought.

 

Andrew P. Jackson
Maximus the Confessor and Evolutionary 
Biology: The Phylogenetic Logoi
Abingdon, Oxon: Routledge, 2025. 216 pp. 
hb. £135. ISBN 9781032763293

The author sets out to test the sugges-
tion of a link between Maximus the 
Confessor’s logoi doctrine and biological 
evolution and to initiate a serious dia-
logue between theology and evolution-
ary biology drawing mainly on Eastern 
Orthodox theological resources. After an 
introductory chapter setting out his aims 
and methodology, he begins in Chapter 2, 
‘The Evolutionary Logoi’, by building the 
best possible case for such a link. Follow-
ing a brief summary of Maximus’s logoi, 
he presents the Neo-Darwinian synthe-
sis, showing how it accounts for the unity 
and diversity of life via replication of in-
heritable variation, natural selection, and 
adaptation. He then points to some strik-
ing analogies between the logoi doctrine 
and evolution: (i) Just as populations and 
lineages in biology descend from com-
mon ancestors, so too for Maximus the 
logoi are differentiated, hierarchically 
ordered, and unfold historically. (ii) The 
logoi are likened to ‘ontological codes’ (a 
kind of ‘spiritual DNA’) imparting both 

order and the possibility of future devel-
opment. (iii) Though the logoi are ‘fixed’ 
in God, they are not inert; they propel 
creatures towards ultimate union with 
God.

Chapter 3, ‘The Christo-forming logoi’, 
takes a more detailed look at the logoi. 
Jackson begins by reviewing how Maxim-
ian scholarship has understood the logoi 
‘in God’ – as divine ideas, divine wills, di-
vine energies, or as the second person of 
the Trinity – and begins to tease out some 
of the implications of Maximus’s conten-
tion that God is fully present in every 
creature. Turning to how the logoi have 
been understood to be ‘in creatures’, he 
summarizes Maximus’s understanding of 
the relationship between universals and 
particulars. This acts as a launchpad for 
a discussion of the idea of the logoi as 
substantial forms. Having considered the 
nature of the logoi on both sides of the 
created/uncreated divide, he explores 
what this implies for the God–creature 
relationship. Maximus is quite clear that 
the logoi are the same on both sides of 
the divide. How, then, can we protect the 
divine otherness? To answer this ques-
tion, Jackson draws on John Zizioulas’s 
summary of Patristic solutions to the 
problem of reconciling communion and 
otherness: (i) communion achieved by 
the immanence of the logoi, otherness 
maintained by the materiality of crea-
tures; (ii) communion achieved by the 
divine energies in creation, otherness 
grounded in the unknowability of the 
divine essence; (iii) communion achieved 
by the incarnation, otherness maintained 
at the level of natures. He suggests a 
synthesis of the solutions resulting in a 
partial and dynamic panentheism.

Jackson moves on in chapters 4 and 5 
to test the thesis against two major coun-
terarguments. Chapter 4, ‘The Purpose-
ful Logoi’, contrasts the purposefulness 
of the logoi with the purposelessness of 
neo-Darwinism. He reminds us that, for 
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all its apparent purposelessness, evolu-
tion proceeds by chance operating in a 
lawlike framework and questions how far 
this lack of purpose runs counter to divine 
providence. Nevertheless, Maximus’s in-
sistence on the inviolability of the logoi 
does seem to exacerbate the problem of 
purposelessness. Jackson argues that this 
inviolability does not forbid evolutionary 
change because fixed logoi determine 
essences while allowing modal variation 
and phylogenetic branching. This is plau-
sible but leaves unresolved how radical 
macro-evolutionary novelties fit ‘without 
confusion’ into pre-existing logoi. This 
discussion leads him on to the question 
of providence and divine action. Having 
briefly discussed double agency and a 
creation that is entirely pervaded by the 
Spirit, he opts for a panentheistic natu-
ralism: God acts in, with, and under natu-
ral causes; evolutionary mechanisms are 
secondary causes animated by the Logos. 
His approach safeguards immanence, 
but some readers may fear it blurs the 
distinction between Creator and crea-
tion. Furthermore, his reliance on the 
essence–energy distinction may not be 
convincing for non-Orthodox readers.

In chapter 5, ‘The Good Logoi’, he turns 
to the other main argument against the 
thesis: the goodness of Maximus’s lo-
goi versus the suffering and extinction 
involved in evolution. He suggests four 
potential ways to mitigate this tension: 
(i) creation as immature and evolving to-
wards a good end; (ii) the material crea-
tion as divine anticipation of the fall; (iii) 
extension of the free will argument to 
some aspects of the nonhuman creation; 
or (iv) various theocentric approaches 
to suffering. It is an interesting approach 
to the problem of theodicy, but I’m not 
convinced he takes the discussion much 
further forwards.

In a brief final chapter, he concludes 
that Maximus is a valuable source of 
theological insights relevant to science 

and, further, that the suggestions of a 
resonance between the logoi and evolu-
tionary biology are well-founded. Finally, 
he offers several themes that emerge 
from his work – essentially, a theologi-
cal research programme: (i) questioning 
science’s exclusive attention to efficient 
causation (and exploring the role of 
the logoi as formal causes); (ii) explor-
ing Maximus’s emphasis on creaturely 
particularity; (iii) developing the idea of 
providence as immanent; (iv) expanding 
on Maximus’s understanding of the logoi 
as evolutionary.

Jackson’s book offers an in-depth con-
versation between the logoi doctrine and 
evolution rather than a facile reconcilia-
tion. Overall, it provides a daring, crea-
tive, but preliminary synthesis and sug-
gests constructive proposals that invite 
further scrutiny from both theologians 
and biologists.

Lawrence Osborn is a retired editor 
based in Glasgow. He maintains a re-
search interest in Orthodox theology 
and its relationship with the natural 
sciences.

 

Stephen Goundrey-Smith
Christian Ethics and Biomedical 
Innovation 
London: Bloomsbury Publishing, 2024. 
304p. hb. £100. ISBN 9781666953602

This book is an academic and thorough 
exploration of the ethical principles that 
surround implementation of ‘biomedical 
innovations’, and it contains long lists 
of academic references. I was expecting 
much from the title, especially as the au-
thor has been a pharmacist and is now an 
ordained theologian. I anticipated that it 
might contain guiding principles for deal-
ing with specific and complex biomedical 
innovations, of which there are many. 
However, I was disappointed, not by its 
academic rigour, which is beyond doubt, 
but by its lack of interaction with specific 
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biomedical issues. It will mainly be used 
by theoreticians, and is of little practical 
use for making ethical decisions on the 
real-life situations that are being posed 
by biomedical advances on an almost 
daily basis. The book frequently refers 
to ‘radical biomedical technologies’, by 
which he means nanotechnology, genetic 
enhancements, cybernetics, and cryonics 
(really!) (53) None of these is illustrated 
with a specific scientific example. A quick 
look at the index confirms the lack of in-
teraction with any specific biomedical in-
novations and confirms that the focus is 
really on approaches to transhumanism. 
The book claims to be informed about the 
science – yet it almost never discusses it.

The first chapter helpfully explores the 
Christian theology of human bioethics 
from the question of what it means to be 
made in the image of God, it emphasises 
the importance of embodiment and the 
idea that we are co-creators with God. 

In the second chapter, and several 
other places, the author is rightly criti-
cal of health technology assessment 
(HTA), which is a blunt tool for making 
ethical decisions, and does not account 
for dignity, social justice, autonomy and 
embodiment. It questions whether a 
person is really able to exercise personal 
autonomy if they have been modified by 
biomedical technology (60). Issues of 
the common good and social justice are 
discussed at length, and this became an 
exercise in theoretical social policy and 
sociobiology. Since we currently don’t 
have distributive justice for existing sim-
ple cheap biomedical (drug) interven-
tions, the discussion of equal distribution 
in a global ‘enhancement society’ seems 
almost pointless when considering new 
expensive and complex technologies. The 
second chapter comes closest to discuss-
ing specific innovations, but still only 
describes ‘radical biomedical enhance-
ments technologies’. The only specific 
example considered in the entire book is 
the possibility of a retinal-auditory inter-

face in chapter 5 (220).

Chapter 3 acknowledges the need for 
state regulation to ensure public safety. 
How this is actioned so as to promote 
the common good will depend on how 
a government develops its public policy. 
This chapter acknowledges that in many 
instances there is not a clear distinction 
between therapy and enhancement, but 
then only discusses radical enhancement 
innovations. It would have been useful 
to give examples where the distinction is 
unclear and for which the outcome may 
depend on the individual context.

Chapter 4, considering public policy 
decisions for enhancement technologies, 
draws some analogies with the process 
for constructing the Warnock report on 
human embryology, and for introduc-
tion of the Summary Care Record (186) 
the second of which seems distant to the 
subject of the book.

Chapters 3-5 consider the involvement 
of public institutions and public policy in 
decision making and invokes a necessary 
triad of biomedical capability, ethics, and 
public policy, for which all three com-
ponents are essential if we are to work 
together to support human flourishing. 
The author argues that there should be 
a distinction between ethical delibera-
tion and policy discourse in the way that 
innovations are implemented and that 
Christians as citizens should contribute 
to forming public policy. The final chapter 
6 is based around Aquinas’ ‘natural law’ 
(for which the author sees the start of 
humanity as a beginning, not something 
to return to as we progress as God’s co-
creators) and Augustine’s treatise in The 
City of God and its sociopolitical implica-
tions in a pluralist society.

In several places the author dwells on 
the fact that we live in a pluralistic and 
multicultural society, and the need to 
look for common values in order to find 
consensus. This is a laudable pragmatic 
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approach (emphasising shared values as 
much as scientific facts), though the book 
does not describe how such a consensus 
might be achieved and how any distinctly 
Christian views might influence such a 
consensus. 

The book is repetitive and contains 
several details that aren’t directly rel-
evant or necessary, such as delving into 
sociopolitical theory. It often refers back 
to earlier chapters and then looks for-
ward to later ones, making it difficult to 
follow the arguments. Its high cost sug-
gests that it is only really intended for 
libraries. It is a thorough and academic 
discussion of sociopolitical ethics, but 
will be impenetrable to readers who are 
not experts in social and ethical theory. I 
look forward to a contribution from the 
author that shows how the principles on 
which he has pontificated might affect 
how we respond to specific ongoing real-
life biomedical innovations.

Keith Fox is Editor of Science & Chris-
tian Belief, Emeritus Professor of Bio-
chemistry in Southampton University 
and former Director of the Faraday 
Institute for Science and Religion in 
Cambridge. He is curate at Highfield 
Church, Southampton.

Carlos Montemayor
The prospect of a humanitarian 
artificial intelligence
London: Bloomsbury, 2023.  296 pp. hb. 
£85.00. ISBN 9781350348370

Machines made in the image of man 
have fascinated people for millennia. The 
Buddhist scholar Daoxuan wrote in the 
seventh century of the ‘precious metal 
people’ that recited sacred texts in a 
cloister and had wept when the Buddha 
Shakyamuni had died a thousand years 
earlier. Mary Shelley’s Frankenstein in 
1818, George Eliot’s Impressions of Theo-
phrastus Such in 1879 and Karel Čapek’s 
Rossum’s Universal Robots in 2021 ex-

plored through fiction the implications 
of autonomous intelligence in creatures 
made by men. Carlos Montemayor now 
brings a philosopher’s perspective to 
these questions in his book The prospect 
of a humanitarian artificial intelligence, 
an intelligent system that would benefit 
all humanity.

The discussion has become more 
pressing since advances in electronics in 
the mid-twentieth century made thinking 
machines a practical possibility.  Edmund 
Berkeley’s Giant Brains in 1949 consid-
ered the imminent arrival of electronic 
computers that could process general 
information as well as numerical calcula-
tions. He saw danger not in the machines 
themselves but in the antisocial human 
beings controlling them. Only when there 
was an effective guarantee of physical 
safety and adequate employment could 
mankind could be free from the threat 
of robot machines.  The book was timely: 
1949 also saw Maurice Wilkes’ EDSAC 
commissioned in Cambridge and so the 
computer age was born. A mere seven 
years later a group of leading computer 
scientists convened a Dartmouth sum-
mer project on artificial intelligence with 
the aim of ‘devising a way of program-
ming a calculator to form concepts and to 
form generalizations’.  The result was an 
agenda for research in computer science 
that continues to the present day.

Just two years later Stanislaw Ulam 
wrote in his obituary of John von Neu-
mann of their ‘conversation centered on 
the ever-accelerating progress of tech-
nology and changes in the mode of hu-
man life, which gives the appearance of 
approaching some essential singularity 
in the history of the race beyond which 
human affairs, as we know them, could 
not continue.’  The singularity has been 
near for longer than we might think.

70 years later extraordinary progress 
has been made with that agenda but ‘ar-
tificial intelligence’ in the sense of imitat-
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ing the human brain remains elusive. The 
mathematician Alan Turing’s essay on 
Computing machinery and intelligence in 
1950 posed the question ‘Can a machine 
think?’ and thought that conversations 
about poetry, arithmetic and chess might 
distinguish a person from a machine. 
People would understand poetry, ma-
chines would be good at arithmetic and 
chess might be challenging for both.  
Artificial intelligence would be achieved 
when they could not be distinguished by 
an observer. The question is naïve.  As 
the computer scientist Edsger Dijkstra 
observed, asking whether machines 
can think is about as relevant as asking 
whether submarines can swim.

A computer beat the world champion 
at chess in 1997 and chat systems built 
on generative large language models can 
converse about poetry, but this is not the 
same as intelligence.  Interest has moved 
on to ‘Artificial General Intelligence’ or 
AGI which might match human capabili-
ties across a wide range of cognitive tasks 
although most experts shy away from 
discussing sentient machines.

Montemayor draws a distinction be-
tween ‘extensionally equivalent intelli-
gence’ (EEI) and ‘intentionally equivalent 
intelligence’ (IEI). EEI is AGI that is as re-
liable and accurate as human capabilities 
but without capacities for problem solv-
ing or learning. IEI augments this with 
motivation based on cognitive needs. The 
key to this is attention, the ability to sift 
information for data relevant for par-
ticular cognitive needs. This is a familiar 
task for a computer system but the book 
argues that it needs to be refined with 
moral competences related to autonomy 
and ethical sensitivity. These would take 
the IEI beyond a mere simulation.

Moral competence is important but 
it isn’t clear it can’t be simulated.  And 
it isn’t clear that its incorporation into 
a computer system addresses Edmund 
Berkeley’s concern articulated 75 years 

ago that the danger is not in the machines 
themselves but in the antisocial human 
beings controlling them.

Peter Robinson is Emeritus Professor 
of Computer Technology at the Uni-
versity of Cambridge and President of 
Gonville & Caius College.

 

Victoria Lorrimar
Science Fiction and Christian Theology
Cambridge Elements in Christianity and 
Science
Cambridge: Cambridge University 
Press, 2025. 74 pp, pb. £15.64. ISBN 
9781009428910

This relatively short treatise is a very 
welcome introduction to a wide range of 
sci-fi writing.  A wide range of types of 
sci-fi literature are summarised, and the 
links to Christian eschatology well laid 
out and argued. There is an emphasis on 
new female authors, with enough of the 
narratives laid out to pique the reader’s 
interest. The language is formal in style 
with extensive references, in keeping 
with the Cambridge Elements’ mission to 
present authoritative evidence.

Victoria’s main thesis is that all science 
fiction – not just that produced by Chris-
tian authors – is a useful arena in which 
Christian narratives can be explored in 
a non-confrontational and imaginative 
way. She challenges current science fic-
tion writers to present realistic ideas 
with thought given to their implemen-
tation in today’s society as part of NT 
Wright’s vision of building the Kingdom 
of Heaven on Earth.

The body of the work is concerned with 
what readers may recognise as ‘hard’ sci-
fi, with extensive discussion of themes of 
AI and human enhancement, the ques-
tion of whether AI entities could partner 
with humanity in a fruitful way, and of the 
possibility of uploading a human mind to 
an electronic long-lasting medium in an 
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analogous way to the Christian offer of 
eternal life. Victoria takes a positive and 
optimistic view of technology, welcoming 
its advancement, and celebrates ‘hope 
punk’ authors such as Becky Chambers 
for their quirky and warm portrayals of 
the future status of humanity in relation 
to alien races.

Political utopias are also discussed, 
including Ursula le Guin’s view of science 
fiction as a safe laboratory for proposing 
new ways of organising society. Victoria 
also argues that enhancement technol-
ogy has the capacity to help people with 
physical disabilities to gain freedom and 
equality, although she also notes that 
some people would not choose that route 
as they value the different perspective 
that living with limitations can offer.

The last chapter is the most alluring, 
exploring an idea proposed by Donna 
Haraway of ‘staying with the trouble’. 
The idea proposed is that science fiction 
could partner with the Christian vision 
of building the Kingdom of Heaven on 
Earth, here and now. The challenge set by 
climate change could be met by serious 
proposals from science fiction authors, 
based on current science, in conversation 
with scientists whether or not they have 
a Christian faith. The usual narratives of 
apocalypse or other ways of wiping the 
slate clean tend to be dismissed in favour 
of a continuous forward timeline, where 
benevolent and personally sacrificial 
social movements might wrest humanity 
away from imminent destruction.

Christina Biggs is a data engineer 
at Defra, living in Bristol and taking 
an active part in the Bristol local CiS 
group.

David Wilkinson
How Does God Act in the World? Science, 
Miracle and Mission
Eugene, Oregon: Cascade Books 2025, 139 
pp. pb. £ 17.00.  ISBN  9798385208814

Religious believers face the question 
whether God acts in the world, and if so 
how. If it is concluded that God can act, 
the problem is why He would act some-
times and not others, and the venerable 
problem of evil looms large. These issues 
are raised in this interesting and absorb-
ing book, written by Professor David 
Wilkinson of the University of Durham. 
With both a scientific and theological 
background, he is well versed in deal-
ing with the interaction of the two, and 
is also concerned about the impact of 
any perceived link on mission. He is a 
Methodist minister, and the influence of 
John Wesley, and Methodist theological 
discussions, particularly in the United 
States, come to light. The book is based 
on the Didsbury Lectures, a series that 
invites well-known theologians as con-
tributors. He says at one point (99) that 
he has approached the lectures with ‘a 
model of dialogue’, conducting a fluid 
conversation. This means that he covers 
a wide ground quoting from a range of 
relevant theological thinking, but some-
times without a clear thread of argument 
leading to any conclusion. Each page has 
footnotes referring to many contem-
porary thinkers, and, although a short 
book, the bibliography itself extends to 
22 pages.

       Some themes clearly emerge. Tra-
ditional mechanistic views of the uni-
verse, stemming from the work of Isaac 
Newton, have, he says (53) ‘attenuated 
our sense of what is possible.’ In his first 
lecture, Wilkinson insists (45) that ‘chaos 
and quantum theory must be taken seri-
ously’ with their reminders of the varied 
and complex nature of the universe and 
the fact that there is unpredictability at 
certain levels. That does not mean, he 
recognises, that there are simply gaps in 
which we can insert the action of God, but 
when he says (45) that ‘complexity and 
mystery must be maintained’, we are not 
much further forward in understanding 
divine action. He is very good at pointing 
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out problems and tensions, and making 
judicious remarks about them, without 
taking us very far into understanding 
how to resolve them.

           A particular issue arises with his 
treatment of chaos theory, which, with 
quantum theory, can appear to demon-
strate a lack of causation at some levels 
in the universe. This has been much dis-
cussed, and Wilkinson is tempted by John 
Polkinghorne’s location of God’s activ-
ity in the hiddenness of chaotic systems. 
Polkinghorne made a strong link between 
epistemology and ontology, but that can 
never be right because it links what there 
is to human capabilities. It suggests that 
reality depends on how far we can access 
it, and so becomes anthropocentric. Re-
flection on the reality of God, for example, 
shows that objective reality must surpass 
our ability to understand it. Similarly, 
just because we cannot access causes 
does not mean that they are not at work. 
Wilkinson may be wary of a ‘God of the 
gaps’ but fails to cast any further light on 
the problem.

         The book stresses that scientific 
laws are descriptive not prescriptive, 
and that science is always provisional. 
Wilkinson notes how, in the pandemic, 
politicians thought that they could be led 
by ‘the science’, relying on a simplistic 
view of how science develops, particu-
larly in the face of an unknown situation. 
Because of the provisional and complex 
nature of science, he states that theology 
(as well as politics) ‘needs to be informed 
by but not dominated by science (96)’. 
He is surely right about this, but, despite 
much wise commentary, and the view 
that science cannot rule out divine inter-
vention, the book takes us little further in 
understanding God’s action in the world.

Roger Trigg is Emeritus Professor of 
Philosophy at the University of War-
wick, and his latest book is Faith: A 
Very Short Introduction, Oxford Uni-
versity Press, 2024.

Chris Wild
Unravelling DNA: Applying Christian 
values to a genetic age. 
GBJ Books, 2025. 262 pp. pb. £12.99. ISBN 
9781068227509

This is an ambitious book about an 
ambitious molecule.  As Dr Wild points 
out (5) the typical human cell contains 
around 0.000,000,000,005 grams of 
DNA.  However, we humans, like all cel-
lular organisms on earth, use DNA not 
only to encode genetic information for 
our working parts, but to transmit that 
information from cells to their progeny 
during life, and to our progeny during 
reproduction.  DNA represents not only 
‘vertical’ relationships between cells and 
organisms down generations, but ‘hori-
zontal’ relationships between cells and 
organisms alive at the same time, and the 
widest sense, between all DNA-carrying 
organisms on earth – including relation-
ships that are genetic (between siblings), 
societal (between persons and commu-
nities) aesthetic (between humans and 
daffodils) or extremely multivalent (be-
tween humans and E. coli).  

Wild aims to explore advances in ge-
netics from a Christian perspective, using 
a lens which he describes as the ‘rela-
tionship test’ (9, 71-86) – that is, in light 
of human relationships with self, kin, 
society and the world. The grounds he 
gives for this approach are the centrality 
of relationship to human identity, to the 
Trinitarian understanding of God, and to 
the Christian tenets of love for God and 
neighbour.  Note that the relationships 
in Wild’s test span the biological (self 
and kin), cultural and ethical (society), 
biological / metaphorical (world) and 
theological/doctrinal (God). In my view, 
the breadth of this ‘relationship test’ 
enables him to encompass a huge range 
of genetic technologies, but to the same 
extent it limits the theological or intellec-
tual acuity of his analysis.  

In Chapters 2-5, Wild is an assured 
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guide across a vast terrain of genetic 
technologies, including forensics, genetic 
engineering, human genetic disease and 
therapeutics, and reproductive biology. 
There are some challenges, which I il-
lustrate using his discussion of the UK’s 
14-day limit for human embryo research 
(76-79). Firstly, he inevitably omits some 
recent advances, such as the human em-
bryo models derived from stem cell lines 
and thus incommensurate with the 14-
day limit (see comment in doi 10.1038/
d41586-023-03150-y). Secondly, he 
speaks with unacknowledged particular-
ity, from the standpoint of UK science, 
culture and law – such as the 14-day 
limit, which is specific to the UK.  Thirdly, 
the breadth of his material challenges 
substantive discussion.  In the afore-
mentioned section, after touching on the 
Torah, Augustine, Aquinas and Islamic 
theology, Wild only urges that ‘society … 
and the Church are engaged in respond-
ing to … proposals for change’ (77) and 
observes the ‘perennial difficulty of for-
mulating decisions’ (79).  

Chapters 7-10 comment on the tech-
nologies in chapters 2-5 in light of the 
‘relationship test’.  At this point, the dis-
cussion becomes kaleidoscopic under 
lenses of scripture, tradition, society 
and biology, but lacks theological inci-
siveness, or substantive proposals for a 
Christian response. For example, in the 
chapter ‘Relationships with Family’ 
after touching on genetic relatedness, 
mitochondrial donation, the spiritual 
metaphor of marriage between Christ 
and the Church, compatibility screening 
of potential parents, genetic selection for 
therapeutic reasons, and familial shar-
ing of information in genetic disease, he 
closes by remarking that in families God 
introduces individuals ‘created unique 
and in His image and likeness’ (135). 

In the final chapter Wild observes that 
‘the Church, in all its diversity, should 
formulate responses to genetic advances’ 

(199); but this book makes only limited 
gestures toward potential approaches 
for such responses. Wild has been an 
institutional, international leader in ge-
netic sciences. I would welcome a sequel 
harnessing his profound knowledge of 
these technologies, and exploring possi-
ble routes – whether theological or ethi-
cal, local, national or global, sectional or 
ecumenical or interfaith – by which ‘the 
church in all its diversity’ may respond to 
genetics, and similar urgent challenges to 
our world.

Deborah Mackay is a priest in the Dio-
cese of Salisbury and a professor in 
the Faculty of Medicine at the Univer-
sity of Southampton.

 

James K. Dew, Jr. and Ronnie 
Campbell, eds.
Natural Theology: Five Views
Grand Rapids: Baker Academic, 2024. 289 
pp. pb. $26.99. ISBN 9781540967251

In this volume, five relatively distinct 
voices seek to define and evaluate the 
project of ‘natural theology,’ an historic 
and important dimension of the Chris-
tian tradition. Three of the contributors, 
Charles Taliaferro (A Contemporary 
View), Andrew Pinsent (A Catholic View), 
and Alister McGrath (A Classical View), 
can be described as positive about this 
project, even if they challenge or revise 
some common understandings of it. The 
other two, Paul Moser (A Deflationary 
View) and John McDowell (A Barthian 
View), are more critical and cautious 
about the enterprise. Along with a brief 
introduction and conclusion by Dew and 
Campbell, the book comprises five prima-
ry essays, responses from the other four 
scholars, and a final response from the 
original author of each primary essay. In 
certain respects, the book covers familiar 
ground and historical figures like Aristo-
tle, Anselm, Aquinas, Hume, Kant, Paley, 
Darwin, and Barth surface routinely, as 
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do discussions of cosmological and tele-
ological arguments for the existence of 
God, for example. But significant parts of 
the book grapple with deeper and some-
what more abstract questions about how 
to define natural theology and its proper 
place in Christian theological reflection 
and spiritual experience. 

With the possible exception of Talia-
ferro, none of the authors seem entirely 
comfortable with shorthand definitions 
of natural theology which conceive of 
it as the attempt to demonstrate the 
existence of God through philosophical 
reflection on the natural world without 
the assistance of revelation. McGrath ar-
gues (109-112) that such a clean binary 
between philosophical reason and theo-
logical revelation is basically a modern 
framework that should not be projected 
back onto the richer and more complex 
modes of natural theology practiced in 
earlier Christian eras. Based in part on a 
linguistic study of the terms naturalis and 
supernaturalis in the Summa Theologiae 
of Thomas Aquinas, Pinsent raises simi-
lar questions and suggests a pure natural 
theology which is completely quaran-
tined from the grace of revelation might 
best (or only?) apply to pre-Christian cul-
tures (62-74). Neither McGrath nor Pin-
sent deny that natural theology can have 
philosophical and persuasive value. As a 
Catholic theologian and scientist, Pinsent 
appears to accept (59, 72) without any 
radical qualifications the relationship 
between natural reason and the knowl-
edge of God outlined in the First Vatican 
Council (1870). Still, both authors main-
tain that there are significant negative 
implications and vulnerabilities associ-
ated with ahistorical and reductionistic 
arguments for the existence of God com-
mon in popular apologetics. Taliaferro 
appears the most confident in the capac-
ity of modern cosmological, teleological, 
and ontological arguments to weather 
criticism and is the only contributor to 
positively explicate such arguments in 

this volume.

The inclusion of Paul Moser’s ‘defla-
tionary’ and John McDowell’s ‘Barthian’ 
perspectives adds considerable dramatic 
tension to the conversation. Moser is con-
sistent throughout that the ambiguous 
results of natural theology cannot pre-
sent to us a morally perfect God worthy 
of our worship and devotion. This con-
cern overlaps in ways with the Barthian 
criticism that natural theology can lead 
to distorted and potentially idolatrous 
images of God that very often obstruct 
people from the true revelation of God 
given in Christ. Rather than join the fruit-
less debates around theistic proofs, Mo-
ser recommends that Christians ground 
their faith in the personal experience of 
God found through conscience, Scripture, 
and Christian community, a position he 
believes is central to the New Testament 
witness. This naturally invites the rejoin-
der that personal religious experience 
can be highly variable and interpreted 
in different ways. McDowell’s essay is a 
sophisticated and interesting presenta-
tion of Barth’s legacy which to my mind 
demonstrates that the Swiss theologian 
still has a useful role to play in modern 
conversations about natural theology. I 
suspect none of the authors, not even Mc-
Dowell, would argue for more than that.

In my estimation, the book is more 
about competing Christian theories of 
natural theology than its contemporary 
practice. Another way of locating the 
book might be that it is focused on the 
intra-Christian conversation or debate 
about natural theology more than the 
interface of Christian faith with the non-
Christian world, though of course both 
discourses inevitably intersect. Why do 
Christians believe in God? What are rea-
sons that Christians believe others should 
believe in God? The book illuminates a 
diverse range of responses to these basic 
questions. In the process, the reader is 
provided with a number of stimulating 
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insights about the relationship between 
reason, theology, and the natural world. 

Matthew M. Anderson (Ph.D. George-
town University) is academic director 
at the Centre for Christian-Muslim Un-
derstanding and Partnership in Cairo, 
Egypt. 

David Gregory
Divine Windows: Seeing God Through 
the Lens of Science
Oxford: Bible Reading Fellowship, 2025. 
140pp. pb. £12.99. ISBN 9781800393318

David Gregory is well-positioned to 
bridge the gap between science and 
Christianity. As a Baptist minister hold-
ing a doctorate in Atmospheric Physics 
and a Master’s in Applied Theology, he is 
well qualified to navigate this interaction 
in this concise, well-illustrated, 140-page 
volume.

His central thesis, following sociologist 
Peter Berger, posits that creation displays 
‘signals of transcendence’. Through these 
signals, Gregory hopes to enable his read-
ers ‘to journey further through the scien-
tific vision of the world towards divine 
encounter’. The book focuses heavily on 
the aesthetic aspects of reality. Gregory 
explores themes such as imagination, 
wonder, play, and order, examining how 
these ‘echo’ within the natural sciences.

A recurring motif in the book is the 
British idiom of being ‘sent to Coven-
try’; acting as if someone is not there or 
giving them the cold shoulder. Gregory 
argues that for many, modern science 
has effectively ‘sent God to Coventry’. 
By examining metaphors and the use of 
imagination, he aims to show that God 
is not silent. We should not silence Him. 
God speaks through the creation.

Gregory appears to place his work in 
conversation with classical theology, 
specifically the ‘Book of Nature’ tradition, 
but offers a twist. Augustine (c.354–430) 

argued that ‘Some people, in order to 
discover God, read books. But there is a 
great book: the very appearance of cre-
ated things.’ He argued, ‘Ponder heaven 
and earth religiously’ (see Sermo Mai, 
126 in https://inters.org/Augustine-
Book-of-Nature). This is what Gregory 
suggests that we need to do: ponder the 
cosmos religiously.

Hugh of St. Victor (c. 1096–1141) had 
written: ‘For the whole sensible world 
is like a kind of book, written by the 
finger of God—that is, created by divine 
power—and each particular creature is 
somewhat like a figure, not invented by 
human decision, but instituted by the di-
vine will to manifest the invisible things 
of God’s wisdom’ (see Didascalion, 7.4 in  
https://journals.lib.unb.ca/index.php/
flor/article/view/19170/20844). Rather 
than a book metaphor, Gregory uses a 
window metaphor. He suggests that we 
look through the physical world to see 
the divine beyond it. 

The first half of the volume serves as a 
defence of a non-rational form of natural 
theology, prioritising imagination and the 
use of metaphors. Gregory draws upon a 
diverse ecumenical range of thinkers, in-
cluding Protestant, Catholic, and Ortho-
dox voices, such as Bonaventure, Peter 
Berger, Michael Polanyi, Zachary Hayes, 
and Karl Rahner. There is no critique of 
these diverse voices, even though they 
come from different worldviews and faith 
perspectives; they are merely included 
to reinforce his thesis. Given that this is 
presumably aimed at a popular audience, 
this is forgivable.

In the final section, he examines eight 
‘Divine Windows’, namely star, moon, 
Earth, aurora, dust, life, other worlds 
and cosmos. Each section has a colour 
photograph with an explanation of the 
underlying science behind it explained. 
And then some links to the Scriptures. 
While some of these connections can 
feel a little strained at times, the book 
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remains a fascinating contribution to see-
ing God’s fingerprints in the natural sci-
ences. Gregory successfully ‘ponders the 
cosmos religiously’, offering a refreshing 
vision for those looking to reconcile sci-
entific observation with imagination and 
wonder.

Steve Bishop is author of Kuyper: A 
Primer (Cántaro Publications, 2025), 
a Research Associate at UTC, Belfast, 
and a Visiting Fellow at the Neo-Cal-
vinist Research Institute, TU Kampen.

 

Andrew Ollerton
God’s Book: An Honest Look at the Bible’s 
7 Toughest Topics
Hodder & Stoughton, 2025, 352 pp. pb. 
£14.19. ISBN 9781399806459

The author is a pastor, communicator and 
presenter who has degrees in Geography, 
Theology and History, and a PhD in His-
torical Theology. 

This book presents answers to seven 
key difficult issues in Christian faith. The 
author is capable of an academic style 
(as in the publication of his PhD) but this 
book has a folksier discursive approach. 
Nonetheless, it generally attempts to be 
careful in its analysis. 

CiS members may be particularly in-
terested in Ollerton’s first chapter on 
science, faith, and Genesis. The author 
has seen that the YEC of his background 
is implausible, and tries in a tolerant way 
to combine the approaches of eg John 
Walton, Ernest Lucas (who taught him), 
C J Collins, William Lane Craig and John 
Lennox. One problem is that for Walton 
neither the Hebrew asah nor bara mean 
‘create’, to Collins asah means ‘appoint’ 
in Gen 1:16 but ‘create’ in 1:25 and 1:26 
(so that chronology is preserved), whilst 
to others both terms imply create but the 
six days were not intended chronologi-
cally. Ollerton, though, summarises the 
scientific choice as between (1) Young 

earth creationism (2) Old earth gap 
theory and (3) Old earth age-day theory, 
and finds (3) ‘more credible’. Most of his 
cited authors, however, recognise that 
the six days do not represent the order 
of events in geological history, whether 
taken as long age-day periods or short 
bursts of divine creative activity. Neither 
Walton nor Craig see them as chrono-
logical, Lucas recognises the pattern of 
two threes and speaks of the ‘literary 
cultural approach’, and Lennox notes 
what is called the ‘framework’ theory of 
non-sequence - noting in the 2022 edi-
tion of his Seven Days the improbability 
of Collins’ argument about day 4. Really 
a ‘framework’ idea should have been op-
tion (4) in Ollerton’s options, as it seems 
taken generally by evolutionary creation-
ists. It might have been useful, too, to note 
that some (like Craig and Lennox) tend 
to an ID (Intelligent Design) view that 
God sometimes added new structures in 
a way suspending natural evolutionary 
processes, whilst others do not. On Adam 
and Eve, Ollerton says ‘The teachings of 
Jesus and Paul imply that Adam and Eve 
were historical people‘ (p.34). Well, Jesus 
in Matt 19 certainly took the Genesis cre-
ation account of humanity to show God’s 
intention in marriage, but those who see 
Adam and Eve as archetypical and cor-
porate also accept this. Paul’s treatment 
of ‘Adam’ in Romans 5 is also complex. 
Ollerton does explore such ideas, and his 
final position is to recognise that Chris-
tians who believe in Scriptural inspira-
tion have divergent views on this.

The second chapter in the book con-
cerns the Exodus and OT laws. The plau-
sibility of the Exodus account is defended, 
and then he looks at the various ‘strange’ 
and sometimes ‘offensive’ laws in the 
Torah. The cohesive nature of the laws is 
defended, and the idea that Israel should 
thereby stand out amongst the nations 
and ultimately thereby bless them. Some 
laws were founded in creation itself, but 
others were either purely temporary or 
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fulfilled in Christ. 

The third section is about the blood-
shed in the conquest and war. The book 
argues that some of the reports of num-
bers slaughtered may not be literal, and 
the fundamental intention was to cleanse 
from idolatrous practice rather than 
genocide. The author makes as good a 
shot as he can but it seems doubtful that 
anyone can fully answer the obvious 
questions. Where we can all agree is that 
in the Christian era the aim is to drive the 
evil from people rather than drive out the 
evil people. 

Section four raises the issue of good 
people suffering. God did not intend to 
create pain and suffering, and human 
sin is the cause of much of it. The author, 
though, wants to insist that God is fully 
sovereign, yet natural disasters etc oc-
cur. God does not cause bad things, but 
is in control of them. This is a ‘mystery’ 
and we need to ‘embrace it without over-
thinking it.’  

Section five looks at miracles and 
exorcisms, outlining a fairly standard 
evangelical analysis of these in its own 
particular style.

Section six concerns sexual ethics. 
Creation accounts and the teaching of 
Paul and Jesus are taken as implying sex 
is to be enjoyed within monogamous, 
faithful, heterosexual, lifelong marriage. 
A ‘woman’ is assumed to be defined by 
biological sex. The approach is open to 
a more egalitarian or complementarian 
view of marital relationships, but not to 
other diversity of relationships as per 
LGBT+. The approach does not venture 
into pastoral advice, but simply sets out 
a biblical bedrock.

The final section concerns future 
judgement, heaven and hell. In this, rec-
ognition is made of the increasing view 
amongst evangelicals that ‘hell’ implies 
destruction not unending torment - 
which is explicit in what is actually said 

by Jesus, Paul, John, Peter and the writer 
to the Hebrews. Ollerton himself seems 
to waver between a version of this in 
which the destruction occurs over finite 
time and an identification of hades as a 
hell with ‘doors locked on the inside’. The 
treatment will not aid those who want to 
look at the actual biblical evidence, but 
does reflect the present divergence of 
evangelical views. 

The book attempts, as it promises, 
to address some very hard questions. 
It is recommended by those with back-
grounds as diverse as Nicky Gumbel and 
Bear Grylls, and is gauged to a thought-
ful but non- academic audience. On most 
controversial issues it takes a conciliato-
ry tone, encouraging mutual tolerance of 
those with differing views. From the CiS 
viewpoint, the book sits within the gen-
eral divergence of views which broadly 
accept the truth of geological time and 
role of evolutionary processes. 

Paul Marston is a former Senior Lec-
turer in the science faculty at the 
University of Central Lancashire. He 
also has an M.A. in theology, and has 
authored various apologetic and theo-
logical works. 
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