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SUPPORTING INFORMATION

Body size evolution of palaeo-insular mammals: temporal variations and interspecific interactions

Alexandra A. van der Geer, Georgios A. Lyras, Mark V. Lomolino, Maria Rita Palombo 
and Dov F. Sax
Appendix S1: Body mass estimations, dental and postcranial linear measurements and Si changes of palaeo-species and statistical tests.
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Body mass changes in rodents
Cretan rat
There are two chronospecies of Kritimys: K. kiridus and K. catreus, both restricted to the ?early and middle Pleistocene, and showing a clear tendency towards gigantism. The earliest record of Kritimys is the material of Kritimys aff. kiridus from Sitia (Mayhew, 1977), followed by K. kiridus and K. catreus. According to Mayhew (1977), the size and morphology of a single m2 from Rhodos is similar to that of Kritimys aff. kiridus from Sitia. Therefore, we consider the Sitia sample as representative of the ancestral mainland species.
Table S1 Length of the lower first molar, body mass and Si of Cretan rats. Molar length data (in mm; range between brackets) from Mayhew (1977). Body masses based on the equation of Martin (1990):[Log(body mass)= 0.611+3.31log(m1length)] with mass in g and length in mm.
	Species
	Site and stratigraphic position
	m1 length
	Body mass
	Si

	K. catreus
	Stavros micro [found together with Mus and a dormouse]
	3.95
 (3.70–4.55)
	385
	2.40

	K. catreus
	Stavros macro [the latest site-before the arrival of Mus]
	4.32 
(3.93–4.72)
	518
	3.23

	K. catreus
	Bali 
	4.45 
(4.02–4.83)
	571
	3.57

	K. catreus
	Kharoumbes top
	3.85
(3.55–4.04)
	354
	2.20

	K. catreus
	Kharoumbes base
	3.96
(3.77–4.28)
	388
	2.42

	K. catreus
	Xeros
	3.98
(3.55–4.33)
	395
	2.46

	K. kiridus
	Cape Maleka
	3.38
	230
	1.43

	K. aff. kiridus 
	Sitia [the oldest site with Kritimys]
	3.03 
(2.89–3.30)
	160
	


Cretan mouse
There are two chronospecies of Cretan Mus (M. bateae and M. minotaurus), both derived from Mus musculus (Jaeger, 1972). Mus bateae is the oldest and is found together with the last Kritimys species (middle Pleistocene). During the evolutionary history of the Cretan Mus there is an overall tendency towards increase in body size, but this trend is disturbed by a size decrease at the level of Liko, followed again by further size increase.
Table S2 Length of the lower first molar, body mass and Si of Cretan Mus. Molar length data (in mm; range between brackets) from Mayhew (1977). Body masses based on the equation of Martin (1990; see caption Table S1). Data on extant M. musculus from Cassaing et al. (2010). Note however, that according to the latter authors ancient populations had larger sizes.
	Species
	Site and stratigraphic position
	m1 length
	Body mass
	Si

	Mus minotaurus 
	Gerani (the youngest site)
	2.18 
(1.99–2.30)
	53.8
	3.23

	Mus minotaurus 
	Koumpes B
	2.21 
(2.14–2.30)
	56.3
	3.37

	Mus minotaurus 
	Liko B
	2.11 
(2.00–2.27)
	48.3
	2.89

	Mus minotaurus 
	Milatos 2
	2.28 
(2.09–2.41)
	62.5
	3.74

	Mus minotaurus 
	Milatos 4 (the oldest site with M. minotaurus)
	2.09 
(1.96–2.21)
	46.8
	2.80

	Mus bateae
	Stavros micro (together with Kritimys catreus)
	1.74 
(1.62–1.83)
	25.5
	1.53

	Mus musculus 
	Mainland
	1.53 
(1.49–1.55)
	16.7
	


Table S3 Length (mean, in mm; range between brackets) of the lower first molar of Cretan Mus from Liko cave. Within Liko site a sequence of four levels (A, B, C, D) at the front and another two levels (a,b) at the back of the cave yield the following results. Molar length data from Mayhew (1977). Body mass based on the equation of Martin (1990; see caption Table S1). For graph of this table, see below.
	Stratigraphic level
	Length of m1 
	Body mass
	Si

	Liko A
	2.08 (1.94–2.20)
	46.1
	2.76

	Liko B
	2.11 (2.00–2.27)
	48.3
	2.89

	Liko C
	2.11 (1.98–2.31)
	48.3
	2.89

	Liko D
	2.10 (1.91–2.28)
	47.6
	2.85

	Liko a
	2.14 (2.07–2.22)
	50.6
	3.03

	Liko b
	2.11 (2.03–2.18)
	48.3
	2.89
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Balearic dormouse Hypnomys
The dormouse of the Balearics shows a clear trend towards size increase. Its evolutionary history is represented by a series of chronospecies: H. waldreni, H. intermedius, H. morpheus. Hypnomys waldreni (early Pleistocene) differs from H. morpheus by its smaller size (Reumer, 1979).
Table S4 Lengths of the lower molars (p4–m3, in mm; range between brackets). Data for H. morpheus and H. intermedius (= H. onicensis) from Reumer (1981, 1982) and extracted from a figure in Reumer (1980b); data for H. waldreni from Reumer (1979).
	Species
	Site, Age
	p4 length
	m1 length
	m2 length
	m3 length

	H. morpheus
	Son Muleta,
Holocene
	1.72
	2.13
	2.18
	1.88

	H. morpheus
	Cala Blanes
late Pleistocene
	1.87
	2.31
	2.29
	1.92

	H. morpheus
	Son Bauzà
middle Pleistocene
	1.88
	2.26
	2.29
	1.90

	H. intermedius
	early Pleistocene
	1.56
	2.13
	2.17
	1.71


	H. waldreni
	late Pliocene
	1.5
(1.39–1.58)
	1.86
(1.71–2.00)
	1.93
(1.81–1.99)
	1.63
(1.48–1.70)


Table S5 Cumulative length of lower tooth row, body size estimations and Si of Hypnomys. The length of tooth rows is based on cumulative data from Table S5. Body mass estimations were based on the equation of Hopkins (2008) [ln(body mass) = 3.006ln(lower tooth row length) – 0.9466]. For body mass of its ancestor we take Eliomys quercinus from Bover et al. (2010a), which is 74 g.
	Species
	Site
	p4-m3 length
	Body mass
	Si

	H. morpheus
	Son Muleta,
Holocene
	7.91
	194.3
	2.62

	H. morpheus
	Cala Blanes,
late Pleistocene
	8.39
	232
	3.13

	H. morpheus
	Son Bauzà,
middle Pleistocene
	8.33
	227
	3.07

	H. intermedius
	early Pleistocene
	7.56
	169.6
	2.29

	H. waldreni
	late Pliocene
	6.89
	128.3
	1.73


The body mass of Hypnomys morpheus has been estimated by Bover et al. (2010a) using a series of postcranial, cranial and dental elements (see their Table S1) based on a complete skeleton (with unknown geological age). Their results range from 81 to 507 g (average 229 g). The same authors give a range between 173 and 284 g as the most reliable estimation. Unfortunately, this method cannot be applied to all Hypnomys species due to absence of data. 
Body mass changes in insectivores
Cretan shrew
Table S6 Length and width of lower m1, body mass estimations and Si for Crocidura zimmermanni and its mainland ancestor Crocidura kornfeldi. The estimation of the body mass of insectivores was based on the equation developed by Bloch et al. (1998) [Ln(body mass in g) = 1.628ln(length × width of m1 in mm) + 1.726]. Data of molar dimensions for C. zimmermanni from Reumer (1986) and for C. kornfeldi from Rofes & Cuenca-Bescós (2011) and Koufos et al. (2001).
	Species
	Site 
	m1 length
	m1 width
	Body mass
	Si

	C.  zimmermanni
	Recent
	1.61
	1.11
	14.4
	1.26

	C.  zimmermanni
	Liko a
	1.56
	1.05
	12.5
	1.09

	C.  zimmermanni
	Liko A
	1.53
	1.04
	11.9
	1.04

	C.  zimmermanni
	Liko B
	1.53
	1.04
	11.9
	1.04

	C.  zimmermanni
	Liko C
	1.57
	1.07
	13
	1.14

	C.  zimmermanni
	Liko D
	1.54
	1.05
	12.3
	1.07

	C.  zimmermanni
	Milatos 2
	1.59
	1.06
	13.1
	1,14

	C.  zimmermanni
	Stavros micro
	1.56
	1.04
	12.3
	1.07

	C.  zimmermanni
	Stavros macro
	1.58
	1.07
	13.2
	1.15

	C.  zimmermanni
	Xeros
	1.65
	1.09
	14.6
	1.27

	C. kornfeldi
	Mainland
	1.49
	1.03
	11.4
	


The Balearic shrew Nesiotites
There is a clear tendency for size increase in Nesiotites. The oldest species is N. rafelinensis (early Pliocene), followed by the N. Ponsi (late Pliocene), the intermediate form N. aff. ponsi (also known as  N. ex. interc. ponsi-hidalgo) (early Pleistocene) and the youngest form N. hidalgo (middle - late Pleistocene and Holocene).
Table S7 Length and width of lower first molar (m1), body mass estimations and Si for Nesiotites. Data for Nesiotites from Rofes et al. (2012). The body mass of its mainland ancestor (Asoriculus gibberodon) was estimated as 9.28 g based on data published by Furió & Angelone (2010). The estimation of the body mass is based on the equation developed by Bloch et al. (1998; see caption of Table S6).
	Species
	Site and age
	m1 length
	m1 width
	Body mass
	Si

	N. hildago
	Cova de Canet
l. Pleist. Holocene
	2.30
(2.23–2.35)
	1.46
(1.44–1.48)
	40.50
	4.36

	N. hildago
	Cova Estreta
l. Pleist. Holocene
	2.37
(2.37–2.39)
	1.48
(1.43–1.51)
	43,52
	4.69

	N. hildago
	Cova de Llenaire
late Pleistocene
	2.27
(2.14–2.40)
	1.38
(1.36–1.40)
	36.2
	3.89

	N. aff. ponsi
	Pedrera de S'Onyx
early Pleistocene
	2.08
(1.90–2.14)
	1.30
(1.26–1.34)
	36.2
	3.89

	N. ponsi
	Cruis de Cap Farrutx
late Pliocene
	1.87
(1.80–1.95)
	1.21
(1.19–1.24)
	21.5
	2.32

	N. rafelinensis
	Caló den Rafelino
early Pliocene
	1.93
	1.22
	22.6
	2.44


Table S8 Overall length of the lower molar row (m1–m3) (in mm; range between brackets) for N. hidalgo (data from Reumer, 1980a, b).
	Species
	Site and age
	m1–m3 tooth row

	N. hidalgo
	Canet A
Holocene
	5.27 (5.13–5.40)

	N. hidalgo
	Sa Bassa Blanca
Holocene
	5.43 (5.15–5.76)

	N. hidalgo
	Son Muleta
Holocene
	5.37 (5.12–5.54)

	N. hidalgo
	Porto Cristo
Late Pleistocene
	5.23 (4.99–5.62)


Body mass changes in lagomorphs
The Sardinian pika
There are two species of Sardinian Prolagus: P. figaro and P. sardus. The material from P. figaro is rather limited in contrast to the abundant material of early to late P. sardus populations collected from several sites in Sardinia.
The body size estimations are based on leporid predictive equations (Quintana, 2005; Quintana & Agustí, 2007; Quintana et al., 2011), which are as following:
log(Body Mass)=3.6865log(length of lower tooth row)-1.016
log(Body Mass)=2.487log(distal transverse diameter of the femur)+0.141
log(Body Mass)=2.863log(distal anteroposterior diameter of the humerus)+1.078
Table S9 Measurements (in mm; range between brackets) and body mass estimations (in g) of insular and mainland Prolagus.
	Species
	Measurements of tooth row and limb bones
	Body mass

	Prolagus sardus
	p3–m2 length: 9.88 (8.03–11.11)1
Distal anteroposterior diameter of the humerus:
3.88 (3.23–4.56)2
Distal transverse diameter of the femur:
8.70 (8.11–9.40)3
	449
300
580

	Prolagus figaro
	p3–m2 length: 9.28 (8.81–9.86)4
	356

	Prolagus aff. michauxi
	p3–m2 length: 7.91 (7.61–8.22)5
	197


1Own data from 73 specimens (see Table S10).
2Own data from 18 specimens (see Table S11).
3Own data from 7 specimens (see Table S11).
4Own data from 6 specimens (see Table S10).
5Own data from 3 specimens (see Table S10).
Table S10 Measurements (in mm) of mandibles of Sardinian and mainland Prolagus.The majority is from NHMB (Natural History Museum, Basel) and MPUR (Museum of Paleontology, University of Rome). Additional unnumbered (n.n.) material comes from Corbeddu Cave; 36 Prolagus sardus specimens from Hall I of Corbeddu were measured in the cave during the excavations (van der Geer, 2008). Today, Tavolara is an offshore islet but at the onset of the Holocene (the period we consider here) this isolation had just started and likely had not yet started to influence body size of Prolagus significantly.
	Species
	Number of specimen
	Locality
	p3–m2 length (mm)

	Prolagus sardus
	NHMB Ty-8726
	Tavolara
	10.1

	
	NHMB Ty-8795
	Tavolara
	9.73

	
	NHMB Ty-8727
	Tavolara
	9.36

	
	NHMB Ty-8734
	Tavolara
	9.57

	
	NHMB Ty-87731
	Tavolara
	9

	
	NHMB Ty-8733
	Tavolara
	10.79

	
	NHMB Ty-8737
	Tavolara
	9.89

	
	NHMB Ty-8736
	Tavolara
	9.47

	
	NHMB Ty-8729
	Tavolara
	9.32

	
	NHMB Ty-8732
	Tavolara
	8.83

	
	NHMB Ty-8730
	Tavolara
	9.6

	
	NHMB Ty-8728
	Tavolara
	9.25

	
	NHMB Ty-4326
	Tavolara
	9.34

	
	NHMB Ty-4305
	Tavolara
	9.45

	
	NHMB Ty-4281
	Tavolara
	9.54

	
	NHMB Ty-4299
	Tavolara
	9.5

	
	NHMB Ty-4338
	Tavolara
	8.03

	
	NHMB Ty-4300
	Tavolara
	9.75

	
	NHMB Ty-4291
	Tavolara
	9.79

	
	NHMB Ty-4287
	Tavolara
	9.06

	
	NHMB Ty-4309
	Tavolara
	9.25

	
	NHMB Ty-7076
	Dragonara
	9.42

	
	NHMB Ty-7072
	Dragonara
	10.54

	
	NHMB Ty-7074
	Dragonara
	8.66

	
	MPUR-J6
	Dragonara
	9.57

	
	MPUR-J48
	Dragonara
	9.91

	
	MPUR-J10
	Dragonara
	9.8

	
	MPUR-J5
	Dragonara
	9.4

	
	MPUR-d11
	Dragonara
	9.72

	
	MPUR-J1
	Dragonara
	9.94

	
	MPUR-J9
	Dragonara
	9.77

	
	MPUR-d67
	Dragonara
	9.33

	
	MPUR-B15
	Dragonara
	9.28

	
	MPUR-d45
	Dragonara
	9.82

	
	MPUR-d48
	Dragonara
	9.6

	
	NHMB Ty-11577
	Grotta Nicolai
	9.46

	
	NHMB Ty-11567
	Grotta Nicolai
	9.18

	
	NHMB Ty-11578
	Grotta Nicolai
	8.91

	
	NHMB Ty-11631
	Grotta Nicolai
	8.43

	
	NHMB Ty-11638
	Grotta Nicolai
	8.58

	
	NHMB Ty-11581
	Grotta Nicolai
	9.45

	
	NHMB Ty-11934
	Grotta Nicolai
	10.43

	
	NHMB Ty-11985
	Grotta Nicolai
	10.02

	
	NHMB Ty-11432
	Grotta Nicolai
	10.26

	
	NHMB Ty-11959
	Grotta Nicolai
	10.13

	
	NHMB Ty-11936
	Grotta Nicolai
	9.3

	
	NHMB Ty-n.n.
	Grotta Nicolai
	9.2

	
	NHMB Ty-11941
	Grotta Nicolai
	8.75

	
	n.n.
	Corbeddu
	9.78

	
	n.n.
	Corbeddu
	9.89

	
	n.n.
	Corbeddu
	10.32

	
	n.n.
	Corbeddu
	10.73

	
	n.n.
	Corbeddu
	10.61

	
	n.n.
	Corbeddu
	10.52

	
	n.n.
	Corbeddu
	10.7

	
	n.n.
	Corbeddu
	10.13

	
	n.n.
	Corbeddu
	10.27

	
	n.n.
	Corbeddu
	9.87

	
	n.n.
	Corbeddu
	10.13

	
	n.n.
	Corbeddu
	10.81

	
	n.n.
	Corbeddu
	10.38

	
	n.n.
	Corbeddu
	10.53

	
	n.n.
	Corbeddu
	9.99

	
	n.n.
	Corbeddu
	10.12

	
	n.n.
	Corbeddu
	10.61

	
	n.n.
	Corbeddu
	10.36

	
	n.n.
	Corbeddu
	10.46

	
	n.n.
	Corbeddu
	10.93

	
	n.n.
	Corbeddu
	10.96

	
	n.n.
	Corbeddu
	9.74

	
	n.n.
	Corbeddu
	11.11

	
	n.n.
	Corbeddu
	10.91

	
	n.n.
	Corbeddu
	10.7

	
	n.n.
	Corbeddu
	10.74

	
	n.n.
	Corbeddu
	10.33

	
	n.n.
	Corbeddu
	10.52

	
	n.n.
	Corbeddu
	9.8

	
	n.n.
	Corbeddu
	11.04

	
	n.n.
	Corbeddu
	10.18

	
	n.n.
	Corbeddu
	9.79

	
	n.n.
	Corbeddu
	10.17

	
	n.n.
	Corbeddu
	10.76

	
	n.n.
	Corbeddu
	10.84

	
	n.n.
	Corbeddu
	10.15

	Prolagus figaro
	NHMB Ty-5153
	Capo Figari
	9.33

	
	NHMB Ty-5153
	Capo Figari
	9.58

	
	NHMB Ty-5153
	Capo Figari
	8.81

	
	MPUR 3cf
	Capo Figari
	9.11

	
	MPUR 1cf
	Capo Figari
	9.01

	
	MPUR 4cf
	Capo Figari
	9.86

	Prolagus aff. michauxi
	NHMB Layna n.n.
	Mainland
	7.61

	
	NHMB Layna n.n.
	Mainland
	7.89

	
	NHMB Layna n.n.
	Mainland
	8.22


Table S11 Measurements (in mm) from cranial and postcranial elements of Prolagus sardus from Sardinia. NHMB: Natural History Museum of Basel. H1: distal anteroposterior diameter of the humerus; F1: femur total length; F2: distal transverse diameter of the femur.
	Site
	Specimen
	H1
	F1
	F2

	Dragonara
	NHMB Ty-8153
NHMB Ty-8140
NHMB Ty-8143
NHMB Ty-8136
NHMB Ty-8150
NHMB Ty-8137
NHMB Ty-8138
NHMB Ty-8146
NHMB Ty-8139
NHMB Ty-8185
NHMB Ty-8181
NHMB Ty-8184
NHMB Ty-8182
NHMB Ty-7046
NHMB Ty-8187
	3.23
3.30
4.56
4.48
3.37
4.17
4.13
3.27
4.41

	46.31
46.69
44.63
46.10
	8.11
8.11
8.39
9.20

	Tavolara Is.
	NHMB FM 33
NHMB Ty-7133
NHMB Ty-7141
NHMB Ty-7139
NHMB Ty-7138
NHMB Ty-7142
NHMB Ty-7137
NHMB Ty-7131
NHMB Ty-7140
NHMB Ty-7132
NHMB Ty-7134
NHMB Ty-8153
NHMB Ty-8140
NHMB Ty-8143
NHMB Ty-8136
NHMB Ty-8150
NHMB Ty-8137
NHMB Ty-8138
NHMB Ty-8146
NHMB Ty-8139
	3.23
3.30
4.56
4.48
3.37
4.17
4.13
3.27
4.41
	46.08
46.93
57.00
52.31
47.76
57.58
49.31
49.03
47.21
47.03
50.53
	

	Grota del Tramariglio
	NHMB Ty-12110
NHMB Ty-12108
NHMB Ty-12104
NHMB Ty-12107
	9.4
8.72
8.97
	48.18
48.00
47.23
46.62
	


Table S12 Length of the lower third premolar (in mm; range between brackets) of Sardinian Prolagus from Monte Tuttavista, Capo Figari and the mainland (data from Angelone, 2005 and Angelone et al., 2008). The names of the fissures (from oldest to youngest) of Monte Muttavista are: IV-5, IV-20, IX-p, IX-r and VI-b6 (see for further details, Angelone et al., 2008).
	Species
	Site
	p3 length

	Prolagus sardus
	Monte Tuttavista VI-b6
	2.06 (1.65–2.33)

	Prolagus sardus
	Monte Tuttavista IX-r
	2.06 (1.73–2.29)

	Prolagus sardus
	Monte Tuttavista IX-p
	2.05 (1.67–2.33)

	Prolagus sardus
	Monte Tuttavista IV-20
	1.96 (1.71–2.14)

	Prolagus sardus
	Monte Tuttavista IV-5
	1.85 (1.72–1.95)


Si changes and faunal lists
Table S13 Number of Si changes with specification of the relevant interval where the change is recorded. For the 63 time slices we studied, we recorded twelve cases with a body size increase  and four cases with a (temporal) decline in body size for assemblages with no competitors nor predators, and 27 cases of body size increase and 20 declines in body size for assemblages with at least one competitor or predator. For Majorca and Sardinia the total number of time slices correspond with the left part of the respective graphs plus the right part which gives a detailed view where the resolution of data points is higher.
	
	Without competitor/predator
	With competitor/predator

	Taxon
	Increase
	Decrease
	Increase
	decrease

	Kritimys
	3
	2
	0
	2*

	
	1=Sitia – Maleka, 2=Maleka – Xerox, 3=Kharoumbes top – Bali
	1=Xeros  – Kharoumbes base, 2=Kh base – Kh top
	
	1=Bali – Stavros macro, 2=St macro – St micro

	Mus
	0
	0
	8**
	3

	
	
	
	1=Ancestor – Stavros micro, 2=St micro – Milatos 4, 3=Mil – Mil 2, 4=Liko D – Liko C, 5=Liko C – Liko B, 6=Liko A – Liko b, 7=Liko b – Liko a, 8=Liko – Koumbes B
	1= Milatos 2 – Liko D, 2=Liko B – Liko A, 3=Koumbes B – Gerani 2

	Crocidura
	1
	1
	2
	2

	
	Ancestor – Xeros
	Xeros – Stavros macro
	1= Stavros micro – Milatos 2, Liko B – today
	1= Stavros macro – St micro, 2= Milatos 2 – Liko B

	Nesiotites
	5
	1
	0
	1

	
	1= ancestor – Caló den R, 2=Cruis de CF – Pedrera, 3= Pedrera –Porto C, 4= Porto C – Muleta, 5= Muleta – Bassa Blanca
	Caló den R – Cruis de CF
	
	1=Bassa Blanca – Canet A

	Hypnomys
	3
	0
	0
	1

	
	1= ancestor – Cruis de CF, 2= Cruis de CF – Pedrera, 3= Pedrera – Bauza
	
	
	1=Bauza – Muleta

	Prolagus
	0
	0
	4
	2

	
	
	
	1= ancestor – Capo Figari 1, 2=CF1 to Monte Tuttavista, 3=MT – Dragonara, 4=Dragonara – Corbeddu
	1=MT IX-r – MT VI-b6, 2=Corbeddu – Tavolara

	Hattomys***
	0
	0
	1
	1

	
	
	
	Conservative, only ancestor –max size
	Conservative, only max size – Chiro 2S

	Mikrotia***
	0
	0
	12
	8

	
	
	
	8 in large-sized, 4 in small-sized
	3 in large-sized, 5 in small-sized

	Sum
	12
	4
	27
	20


Notes: * the penultimate body size decrease is here assumed to reflect the initial stage of competition and predation. Kritimys is not found together with fossils of the new arrivals at Stavros macro. In a different deposit (Stavros micro) in the same cave system, they were found together, indicating an overlap in occurrence. In addition, the first fossils of Mus (the new arrival) in that deposit already show a body size increase and do thus not represent the original colonizing population.
** the initial size increase (dotted line in Figure 2) of Mus is assumed to have evolved under competition with (the last) Kritimys. For the remainder of the size increases of Mus no competition but unchanged predation (otter, birds of prey) was a factor.
*** this is the minimal number. The biostratigraphy of Gargano is based on the assumption of a steady size increase of the middle-sized Mikrotia lineage (see body text of article). Changes in the order of some fissures would affect the amount of size decreases in increases in the hamster lineage, so here we give for Hattomys only the final drop in size at the moment of radiation of the murids and the overall size increase before this drop. For Mikrotia we take the number of size changes as a sum of both the large-sized and the small-sized Mikrotia lineages, because a change in the order of the fissures would add a change in the middle-sized lineage but at the same time remove one in (one of) the other lineages. The number of changes in Mikrotia then is the minimal number.
Table S14  Magnitude of Si reversals as percentage of maximal Si for all lineages.
	Taxon
	log of BM of the ancestor
	max Si change
	Locality where max Si is noted
	Change in Si during reversal interval
	Reversal Si as percentage of max Si
	Interval of the reversal

	Nesiotites hidalgo
	0.97
	4.68
	Cova Estreta
	0.27
	5.77
	Cova Estreta to Cova de Canet

	Nesiotites ponsi
	1.97
	4.68
	Cova Estreta
	0.11
	2.35
	Caló den Rafelino to Cruis de Cap Farrutx

	Kritimys catreus
	2.20
	3.56
	Bali
	0.21
	5.90
	Kharumbes base to Kharumbes top

	Kritimys catreus
	2.20
	3.56
	Bali
	0.83
	23.31
	Stavros macro to Stavros micro

	Kritimys catreus
	2.20
	3.56
	Bali
	0.33
	9.27
	Bali to Stavros macro

	Mus minotaurus
	1.22
	3.37
	Koumbes
	0.71
	21.07
	Liko A to Rethymnon

	Mus minotaurus
	2.22
	3.37
	Koumbes
	0.25
	7.72
	Rethymnon to Gerani 2

	Hypnomys morpheus
	1.87
	3.07
	Son Bauza
	0.44
	14.33
	Son Bauza to Muleta

	Crocidura zimmermanni
	1.04
	1.27
	Xeros
	0.42
	33.07
	Xeros to Stavros micro

	Prolagus sardus
	2.30
	2.75
	Corbeddu
	0.82
	29.82
	Corbeddu to Tavolara


Table S15 Detailed list of fossil mammalian species co-occurring with the taxa discussed in this paper. The taxa under consideration are underlined. See van der Geer et al. (2010) for further description of the faunal lists. These are the complete faunal list and include taxa that were not always found in the same locality with the target species but whose presence is assumed based on biostratigraphic grounds. The undetermined dormouse mentioned for the earliest occurrence of Kritimys is not considered here, because its remains are limited to one tooth which is of doubtful provenance (Mayhew, 1977).  
Crete early–middle Pleistocene
Kritimys kiridus (evolves into Kritimys catreus)
Mammuthus creticus
Hippopotamus creutzburgi
Crocidura zimmermanni
Crete middle–late Pleistocene
Mus bateae (evolves into Mus minotaurus)
Palaeoloxodon antiquus
Candiacervus spp.
Lutrogale cretensis 
Crocidura zimmermanni
Majorca early Pliocene–Pleistocene
Hypnomys lineage
Nesiotites lineage
Myotragus lineage
Tragomys macpheei (only during the earliest stage; Caló den Rafelino)
Hypolagus balearicus (only at the earliest stage; Caló den Rafelino)
Gargano late Miocene
Hattomys lineage
Mikrotia (3 lineages)
Cricetulodon sp. 
Megacricetodon sp. 
Cricetus sp. 
Stertomys spp. 
Deinogalerix spp.
Hoplitomeryx spp.
“Galerix” sp.
Dryomys apulus 
Apodemus gorafensis 
Paralutra garganensis 
Prolagus apricenicus (evolves into P .imperialis)
Sardinia early Pleistocene
Prolagus figaro
Leporidae gen. et sp. ind.
Nesogoral spp.
Asoletragus gentry
Macaca majori
Chasmaporthetes melei
Pannonictis sp.
Mustela sp.
Sus sondaari
Rhagapodemus minor
Tyrrhenoglis figariensis
Tyrrhenoglis majori
Asoriculus spp.
Talpa sp. aff. T. tyrrhenica
Sardinia middle–late Pleistocene
Prolagus sardus
Microtus sondaari (evolves into M. henseli)
Rhagapodemus minor (evolves into Ragamys orthodon)
Asoriculus similis
Asoriculus sp.
Talpa tyrrhenica
Megaloceros sardus (evolves into M. cazioti)
Mammuthus lamarmorai
Enhydrictis galictoides
Megalenhydris barbaricina
Sardolutra ichnusae
Algarolutra majori
Cynotherium sardous
Biochronology and relative chronology of fossil sites
Published chronological schemes were used for establishing the relative position of fossil taxa and sites on the various islands. Most of these schemes are based on the principles of biochronology (the relative age dating of rock units based on their fossil content) and in a few cases on absolute datings as well. Biochronology cannot place palaeoevents in time, but can order them very accurately on a geological time scale. Biochronology is the dominant method today for relating biological events in the geosciences (Lindsay, 2003; Palombo, 2009a) and uses first and last appearances (FADs/LADs), associations of taxa recognized as peculiar of a biochron, and evolutionary trends in phyletic lineages 
Inherent to many biochronologies is the assumption of irreversability of complex characters. However, many recent studies found evolutionary reversals (e.g. Oakley & Cunningham, 2002; Collin & Cipriani, 2003; Whiting et al., 2003; Domes et al., 2007, Brandley et al., 2008), claiming loss and subsequent recovery of functionalities and/or elements, including even wings and digits. Goldberg & Igic (2008) on the other hand have shown that the methods used in these studies are flawed. We follow the conservative point of view here that reversals have not yet been proven to occur in mammals. In addition, since the chance for two independent characters to be involved in reverse evolution is much lower than it is for one character, we based our relative order of sites on more than one character. See also Tan et al. (2011) for the unlikeliness of reverse evolution on a genotypic level. The robustness of the order is further enhanced by taking at least two endemic lineages per site into account. Some sites of Crete form an exception, where either only Kritimys or only Mus was found (see below). Complex characters considered here are loss of dental elements, change in premolar-molar ratio, changes in relative functional crown height, loss of columns and sylids and relative diastema length.
Majorca
Chronological scheme is from Rofes et al. (2012). The relative order of Holocene sites is based on schemes given by Reumer (1980b) and by Bover & Alcover (2008); absolute datings of Holocene sites are from Waldren (1982) and Bover & Alcover (2008). The relative order of Plio-Pleistocene sites is based on evolutionary stages of the three endemic lineages Nesiotites, Hypnomys and Myotragus. Two chronospecies of Myotragus (M. pepgonellae from Cala Morlando, M. batei from Pedrera de Gènova) could not be used here because of the lack of Nesiotites and Hypnomys from these sites. The evolution of Myotragus is characterized by a progressive loss of dental elements, a progressive increase in hypsodonty and the acquisition of monophyodonty of its incisors. Geological age is based on stratigraphy (Bover, 2004).
Caló den Rafelino
This site is considered to have an earliest Pliocene age based on stratigraphy but also on palaeontological evidence. It is the oldest site because two mammalian taxa recorderd here are not present in younger Majorcan deposits (Hypolagus balearicus, a cricetid), while three mammal taxa (Nesiotites, Hypnomys, Myotragus) display intermediate characters between the fauna from Cala Morlanda(younger in age) and their putative mainland ancestors (Rofes et al., 2012). The endemic lineages are represented here by their earliest chronospecies known so far: Myotragus palomboi, Nesiotites rafelinensis and an undescribed new species of Hypnomys. Myotragus palomboi is the ancestor of M. pepgonellae based on the morphology of the incisors and the large p2. Its dental formula is 0/3, 0/1, 3/3, 3/3 (Bover et al., 2010b).

Cruis de Cap Farrutx

Based on dental morphology of the three endemic lineages, this site is younger than Caló den Rafelino but older than all other sites. The chronospecies listed from this site are Nesiotites ponsi, Hypnomys waldreni and Myotragus antiquus. Nesiotites ponsi is larger in size than the earlier chronospecies but has a more advanced dentition. The dental formula of Myotragus antiquus is 0/3, 0/1, 3/2, 3/3 (Bover, 2004).
Pedrera de s’Onix

The chronospecies here are Nesiotites aff ponsi, Hypnomys onicensis and Myotragus kopperi. The dental formula of Myotragus kopperi is 0/2, 0/1, 3/2, 3/3 (Bover, 2004).
Son Bauza – Canet A interval
The chronospecies here are Nesiotites hidalgo, Hypnomys morpheus and Myotragus balearicus, all terminal species of the endemic lineages. The dental formula of Myotragus balearicus is 0/1, 0/0, 2/1, 3/3 (Bover, 2004) . The interval comprises several sites: Cova de Llenaire, Son Bauza, Porto Cristo, Son Muleta, Sa Bassa Blanca, Cova de Canet. Relative ordering here is based on absolute datings, the first occurrence of the Holocene newcomers Apodemus, Eliomys and Mus and the last occurrence of the three endemic species. No morphological features are taken into account here to establish a biochronology.
Sardinia
Biochronological schemes are from Palombo (2006, 2009b) and Lyras et al. (2010). Absolute datings are from Lyras et al. (2010 for Capo Figari and Corbeddu Cave).
Capo Figari 1
The early age of this site is based on the small body size and primitive molar patterns of the small mammals (Rhagapodemus minor, Prolagus figaro, Microtus sondaari) respective to that of the younger species of the same lineage. The site further records the last presence of a rabbit and the first presence of a Nesogoral, which marks it as the earliest site of our sequence. Absolute datings confirm its early Pleistocene age.
Monte Tuttavista
The relative ordering of the fissure infillings in Monte Tuttavista, Orosei, follows Angelone et al. (2008) and is based on fauna lists (small and large taxa) and evolutionary stage of mainly molar morphology (enamel patterns and cusp morphology) of Prolagus. According to these authors, size increase and appearance of more advanced features in molar morphology of Prolagus are consistent with each other. Problematic specimens that were earlier (Angelone et al., 2008) considered intermediate between P. figaro and P. sardus can now comfortably be classified as either of the two species. The younger species shows a morphological cline (slow anagenetic evolutionary phase under fairly stable conditions) that allowed for the arrangement of morphotypes in a relative chronological order.. Changes in dental morphology of Rhagamys (Piras et al., 2012) and Microtus (Marcolini et al., 2006) fit the relative ordering tentatively. No absolute datings are available for Monte Tuttavista. The fissures mentioned in this paper are attributed to the late Pleistocene or latest middle Pleistocene based on the presence of taxa (e.g. Praemegaceros cazioti, Microtus henseli, Rhagamys orthodon, Prolagus sardus, Cynotherium sardous) that are typical for late Pleistocene sites elsewhere on Sardinia (Palombo, 2006). The youngest fissures of Monte Tuttavista likely are close in age to Dragonara Cave based on evolutionary stage of the deer and canid.
Dragonara Cave
The fossiliferous layer forms part of a more extensive stratigraphic succession. It is situated between thermoclastic deposits (below), likely formed under the cooler climate conditions of MIS4 (perhaps MIS5a), and a stalagmite layer, likely deposited during the transgressive phase coinciding with the start of MIS1). The succession is closed by archaeological layers with Nuraghic pottery. The relative age of this site is confirmed by the intermediate size and limb proportions of Praemegaceros cazioti (Klein Hofmeijer, 1997), the intermediate size of Cynotherium sardous (Lyras et al., 2010), and the intermediate tooth complexity of Microtus henseli (Marcolini et al., 2006) and Rhagamys orthodon.

Corbeddu Cave

The cave contains continuous stratigraphical successions from about 20,000 yr BP until the Bronze Age (van der Geer, 2008). The Prolagus material here comes from the late Pleistocene layers when it co-occurred with endemic elements (Praemegaceros cazioti, Cynotherium sardous, Rhagamys orthodon, Microtus henseli, Asoriculus similis) before the arrival of mainland taxa, which are attested only in the top layers of the cave. The extremely small size of Cynotherium sardous (Lyras et al., 2010) confirms the young age of pre-Bronze Age layers of Corbeddu Cave relative to Dragonara cave.
Monte Tavolara

This site records (one of) the first phases of human settlement during the early Holocene and witnesses the introduction of Mus, Apodemus and other commensals. The Prolagus remains here show signs of burning which is evidence for the co-occurrence of Prolagus with the colonizers and the alien fauna. Today, Tavolara is an offshore islet but at the onset of the Holocene (the period we consider here) this isolation had just started and likely had not yet started to influence body size of Prolagus significantly. However, part of the drop of the body size in Prolagus may theoretically be attributed to this short-term isolation.
Crete
Biochronological scheme is from Mayhew (1996) for the Pleistocene deposits and is based on murids. Mayhew recognised five “biozones”,comparable to faunal complexes as used in biochronology. Absolute datings for Koumbes, Liko and Gerani 2 are given by Reese (1996), all based on deer teeth enamel.  Sites  with uncertain relative position were excluded. .
Maleka (Kritimys kiridus zone), Sitia (Kritimys aff. kiridus zone)
The molars of K. kiridus are smaller, lower crowned and bear less massive cusps than those of K. catreus. Based on this, Mayhew (1977) considered K. kiridus the ancestor of K. catreus. The molars from Sitia are smaller, lower crowned and have an even simpler cusp morphology than K. kiridus and likely very close to the mainland ancestor (Mayhew, 1977). For that reason we listed Sitia as the earliest site.

Bali2 – Kharoumbes 4 – Xeros (Kritimys catreus zone)
On the contrary to Mus (see below), molar size is the only distinguishing feature for the Kritimys catreus samples from this biozone. For that reason, we listed only those sites with K. catreus for we had additional data.  We consider Bali 2 younger than both Kharoumbes and Xerosbecause of the possible presence of cervids (J. de Vos, pers. comm.). Within the site of Kharoumbes 4, specimens from an embedded boulder are larger (in the figure referred to as ‘base’) than those of the geologically younger surrounding deposits (Mayhew, 1977), referred to as ‘top’.  A very small size difference exists in the molars from Xeros and Kharoumbes. Therefore, the relative position of these two sites may be questioned, but it would hardly affect the overall look of our scheme. We are aware of the fact that the relative order of these three sites is weak. No change in associated fauna is recorded during this time interval, so the effect of a change in the absence or presence of predator or competitor species is zero here.
Stavros micro (Mus bateae zone), Stavros macro (Kritimys catreus zone)
There are several deposits at Stavros. Our data come from samples collected at Stavros micro and Stavros macro. Both are old cave deposits, which are close to each other (just 2 m apart) and are part of the same cave system. From Stavros micro a small block (4 kg) has been collected, which contained the remains of Mus bateae and Kritimys catreus together (Mayhew, 1977). Mus bateae is intermediate between M. musculus and M. minotaurus, not only in size, but also in tooth morphology (Mayhew, 1977). Therefore, based on size (M. bateae is the smallest Cretan Mus), morphology (M. bateae is in between M. musculus and M. minotaurus) and associate fauna (it occurs together with Kritimys, a murid of the older zone) we list Stavro micro as the oldest site with Mus. Stavros macro is considered as the youngest site with K. catreus due to its proximity to Stavros micro. We are aware that this is not firm evidence; however, moving Stavros macro more into the past does not affect our results, because the only acceptable alternative is somewhere between Bali and Kharoumbes considering size of both Kritimys and Crocidura from Stavros macro.
Gerani 2, Koumbes B, Liko, Milatos 4, Milatos 2 (all Mus minotaurus zone)
The relative ordering here is based mainly on the relative length of M1 and M3 (Mayhew, 1977). The 3rd molars are on average relatively larger in samples from Milatos 4, relatively shorter from Milatos 2, shorter from Liko and even shorter from Gerani 2. According to Mayhew (1996) there was a trend for increase in relative length of the M2 and a trend for reduction of the M3. He also noted that this is not a simple allometric effect as the specimens from Milatos 2 are larger than those of Milatos 4 (Mayhew, 1977). Based on this evidence, Mayhew (1977, 1996) proposed that the Milatos sites are older, Gerani 2 is younger and Liko has an intermediate age. Furthermore, Gerani 2 must be the youngest site because its stratigraphic sequence continues upwards into the level with human occupation. Mayhew (1977) listed Koumbes B as being between Liko and Gerani 2, but without explicitly mentioning why he did so. As there were no M3 available from Koumbes B he could not calculate the M1/M3 ratio. Nevertheless, the relative reduction of M3 could be estimated from the relative proportions on the rest of the dental elements. Based on AAR datings, Koumbes B (52,000 yr BP) is indeed in between Liko (105,000–87,00 yr BP)  and Gerani 2 (47,000 yr BP) (AAR dating is the only available dating for all sites). The Gerani 2 datings are, however, an underestimation because the murids come from a layer that is sandwiched between the layer with the deer and the Neolithic layer. The earliest modern human settlement of Crete is Knossos (C14 datings 8050–7740 yr BP; Jarman, 1996). Therefore, our sample of Gerani 2 murids likely has an age between 47,000 and 8050 yr BP. This justifies our decision to list Gerani as the

youngest of our samples.
Gargano
The various Gargano fissure infillings in the various local limestone quarries do not have exactly identical geological ages but constitute a time series. The first biochronological scheme for Gargano (Freudenthal, 1976) was based upon gradual size increase of the middle-sized Mikrotia, a burrowing murid endemic to Gargano. Because body size in insular mammals may fluctuate in time (i.e. show reversals) under influence of changes in climate, competition and predation, other factors apart from size are essential in establishing a reliable biochronology on islands. For Mikrotia, features of the enamel patttern are taken into account as well. The chronology was confirmed with some fine-tuning based on the occurrence and evolutionary stage of hamsters (Freudenthal, 1985) and birds of prey (Tyto and Garganoaetus; Ballman, 1973, 1976). The increase in size of the Accipitridae, the Tytonidae and the Strigidae is not synchronuous, and this was the reason to discern five different faunal complexes or units (Ballmann, 1976, p. 41). As far as identical fissures are concerned, these units largely agree with the three phases as defined by Masini et al. (2008) based on the evolutionary stages of both Mikrotia and Prolagus. The oldest sites (Phase 1 of Massini et al., 2008) are further characterized by non-endemic genera or species (e.g. Dryomys apulus, Apodemus gorafensis), the smallest endemic hamster (Hattomys beetsi) and the smallest owl (Tyto sanctialbani). The relative chronology of the fissures is thus based on relative size and complexity of enamel patters of molars of endemic species and co-occurring taxa (faunal complexes). Rinaldo and Masini (2009) re-ordered the fissures based on dental morphology of Stertomys and found only minor deviations from the pattern represented in our figure. Ongoing research on Mikrotia, Stertomys and Hattomys (L. van den Hoek-Ostende, pers. comm.) keeps on confirming the relative chronological ordering of the sites. 
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