LEMUR FOOD PLANTS
T. M. Eppley, K. J. E. Steffens, |. C. Colquhoun, and C. R. Birkinshaw

Research on lemur diets began with J-J. Petter’s landmark 1956-
195? survey of lemur ccology (J.-]. Petter 1962), and further infor-
mation accumulated steadily over the subsequent decades. Of the
nearly 110 lemur species currently recognized, 61 lemur species
l.'mve been the subject of at least one dietary study that has provided
mff)rmation on the taxa and parts of plants exploited for food.
Building on Birkinshaw and Colquhoun (2003), published in the
precursor of this book, and updating it with recent lemur-ecology
studies, K. J. E. Steffens (2020) assembled a database of food plants
exploited by lemurs, aggregating published lists and updating the
taxonomy of plants following the online Catalogue of the Plants of
Madagascar (Madagascar Caralogue 2020), which is part of the
plants database Tropicos. The current contribution builds on this
with additional unpublished data sets, limiting our scope to plants,
both native and introduced, rather than other types of food items
lemurs consume (e.g-, arthropods, eggs, soil, etc.).

The 61 lemur species were documented to exploit foods from
species in 155 vascular plant families (including introduced) and
from species in 147 of 239 native vascular plant families. Currently,
five plant families are recognized as endemic to Madagascar—As-
teropeiaceae, Barbeuiaceae, Physenaceae, Sarcolaenaceae, and
Sphaerosepalaceae—and lemurs have been recorded exploiting all
of these except for Barbeuiaceae. The families that are exploited by
the greatest numbers of lemur species are Rubiaceae (exploited by
50 species), Fabaceae (45 species), Moraceae (43 species), Malvace-
ae (42 species), and Apocynaceae (39 species). These families, with
the exception of Moraceae, contain several hundred species that
grow in a wide array of different vegeration types (Schatz 2001).
Moraceae is a small family, with 42 native Malagasy species current-
ly recognized. Its widespread utilization can be accounted for by the
huskless, small-seeded fruits of most of the constituent genera
(which are thus accessible to a wide range of lemur species, as well as
frugivorous birds and bats) and the asynchronous fruit maturation
among individuals of Ficus, both between species and to a certain
extent within the same species (thus providing a more or less con-
tinuous supply of fruits throughout the year, including periods
when other fruits are rare, particularly the dry season; see Rasplus
et al,, pp. 617-34). It might be expected that lemurs would avoid
exploiting families whose plants contain latex, glycosides, and alka-
loids (Simmen et al. 1999), but this does not seem to be the case,
and such families are well represented in lemur diets (e.g., Apo-
cynaceae, Clusiaceae, Moraceae, Sapotaceac).

Given the mainly arboreal lifestyle of lemur species, most of the
exploited plants are trees, shrubs, and lianas. Notable exceptions are
seen in Hapalemur species and Prolemur simus, which are recorded
to exploit terrestrial herbs of the Poaceae and Cyperaceae families
(Figure 14.24c; see Larridon et al,, pp. 580-85), and Lemur catta,
which exploits herbs in a diversity of families (see Sauther and
Cuozzo, pp. 1952-56). Most lemurs exploit an array of food items
(e.g., leaves, fruits, flowers), whereas relatively few lemur species

would be considered strictly frugivorous. It is suggested that pro-
tein is a limiting factor for primate species (Ganzhorn et al. 2017),
ultimately affecting life-history traits, and may have potentially led
to a paucity of strictly frugivorous lemurs (Donati et al. 2017).

In general, lemur species inhabit every major habitat type on Mad-
agascar; yet, relatively few records exist of them in mangroves (Gard-
ner 2016). Only a few observations have been made of lemurs
exploiting species from the mangrove genera Avicennia, Rbizophora,
or Sonneratia. This may be related to the unpalatability of mangrove
plant species, as most are rich in tannin and polyphenolic content
(Donati et al. 2019), but also to a lack of research owing to the difficul-
ty in accessing this habitat type. Similarly, the overall rarity of ferns in
lemur diets is probably explained by a combination of factors, includ-
ing the terrestrial habitat of most fern species; their lack of Aowers,
fruits, and seeds; their cyanogenic components; and the low palatabil-
ity of tannin-rich fern fronds (May 1978). The unusual exploitation of
ferns by Propithecus diadema may reflect the high tolerance to tannins
by this genus compared to other lemur species (Simmen et al. 1999).

Given the large number of studies and observations of lemur
feeding ccology that have been published over the past couple dec-
ades, we present information on exploited food plant families by
lemur species from each of the five extant families. For a more de-
tailed review, consult the database in K. J. E. Steffens (2020). The
tables presented here indicate the plant part(s) within a given bo-
tanical family exploited by different lemur species. Eight different
food-type classes are recognized. Some of these classes include the
more precise food types distinguished by some researchers: in par-
ticular, leaf tips, new leaves, and petioles are included here in the
class leaves; piths, shoots, and stems in the class piths; saps and
gums in the class exudates; flowers, flower buds, and petals in the
class inflorescences (note: nectar is in its own specific class); un-
ripe and ripe fruits in the class fruits (note: seeds are in their own
specific class when they are uniquely the consumed item). This has
been done to simplify the general overview presented here and be-
cause the more precise food-type classes are inconsistently applied
among researchers.

CHEIROGALEIDAE

The Cheirogaleidae family includes Alocebus trichotis, Microcebus
species (see Kappeler et al,, pp. 1927-32), Cheirogaleus species (see
Blanco, pp. 1922-26), Mirza species (see Kappeler, pp. 1932-34),
and Phaner species; feeding data are available for representatives of
all five genera. There are currently 41 rccowizcd'specics within Chei-
rogaleidae, and 18 of these have been recorded to exploit foods from

82 plant families (Table 14.11). Cheirogaleus major exploits foods
from 49 plant families, while other species with high plant family di-
versity in their diets include Microcebus griseorufus (35 families), C.

thomasi (34 families), M. ganzhorni (34 families), and M. ravelobensis
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FIGURE 14.24 Lemurs and their food plants. A) Eulemur fulvus feeding on fruits of intreduced Solanum mauritianum (50!3"3:“9)

in Analamazaotra; B) Lepilemur tymerlachsonorum shortly after feeding on the flowers of Ceiba pentandra (Malvaceae), :mtht e P
anterior portion of its body covered with the pollen, near Lokobe, Nosy Be; C) Hapalemur meridionalis feeding on the plthlste:'lika.
Cyperus sp. (Cyperaceae) in Mandena; D) Microcebus murinus feeding on exudate of an unidentified tree species in Ankarafantsika;

E) Lemur catta feeding on the leaves of Aloe sp. (Asphodelaceae) in Ifotaka;

F) Cheirogaleus thomasi feeding on nectar from

Vaccinium emirnense (Ericaceae) in Sainte Luce; G) Propithecus diadema feedi ng on the fruit of Decarydendron sp. (Munimia;eaej
at Maromizaha; H) Indri indri feeding on the leaves of Bakerella sp. (Loranthaceae) in Mitsinjo Reserve, Andasibe. (PHOTOS Aan
Cby T. M. Eppley; B by S. H. Roberts; D by E. Zimmermann; E by B. P. Semel; F by E. Raevska; G by M. Lutz; and H by M. A. Semel.)

(27 families). Though C. ajor is one of the most widespread species
within this lemur family, the high diversity of families recorded in ics
diet seems to be more a result of the number of studies focused on i,
and this is also likely the case with the range-restricted M. ganzhorni.
Among the plant families most exploited by Cheirogaleidac species
are Rubiaceac (exploited by 15 specics), Combretaceae (11 species),
and multiple plant families (native and introduced taxa) exploited by
10 lemur species each, including Anacardiaceae, Celestraceae, Fabace.
ae, and Malvaceae. For most of these, Cheirogaleidae species tend to
focus on exploiting fruits, inflorescences, nectar (Figure 14.24f), and
exudares (Figure 14.24d), with the highest diversity exploiting the
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genera Terminalia (Combretaceae), Canthium (following S€h2
2001), Gaertnera, and Hyperacanthus (Rubiaceae).

DAUBENTONIIDAE

i€s,
The Daubentoniidae family includes only one cxta.m SP: F o
Daubentonia madagascariensis (Aye-aye) (see Scerling f:milics
PP- 1975-78), which exploits foods from 13 different i oot are (&
(Table 14.12), Among the frequently exploited plant items

¢)
; S bretaced
#arium (Burseraceae) fruits and seeds, Terminalia (Com
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FIGURE 14.24 continued

seeds, and Ravenala (Strelitziaceae) nectar; it is well known that D.
madagascariensis is insectivorous and thus focuses its dict on inver-
tebrates; fruits, seeds, and nectar are largely supplemental (Sterling
etal. 1994; Randimbiharinirina ct al. 2018; Sefczek et al. 2020a).

LEPILEMURIDAE

There are currently 26 recognized species within the family Lepile-
muridae, all in the genus Lepilemur (see Radespiel et al,, pp. 1935~
40), but as most of these nocturnal lemur taxa are largely
feeding ecology data are available for only eight species. Despic
limited number of studics, Lepilemur species are known to ex
fOL‘IdS from 59 plant families (Tablc ]41‘%) L onger-term studies
showed that seven different Lepilemur specics cac
16 and 22 families, with Z. mustelinus exploiting the |
% 22 families. Among the most frequently exploited |
the Malvaceae (Figure 14.24b), including introduced

unstudied,
e the
[ﬂni[

h '-.pluit berween

1.-5]|L'\{ diversi-

spec 1es, are

slants, those of

utilized by eight Lepilemur species; the Fabaceac by seven Lepilemur
species; Rubiaceae by six species; and Apocynaceae, Fuphorbiaceae,
Phyllanthaceac, and Sapindaceae by five species each. As folivores,
Lepilemuridae species feed mostly on leaves, most frequently exploit-
ing those of the genera Albizia (Fabaceae), Canthium (Rubiaceae),
Commiphera (Burseraceae), Diospyros (Ebenaceae), Grewia (Malva-
ceae), Strychnos (Loganiaceae), and Téerminalia (Combretaceac).

LEMURIDAE

The family Lemuridae consists of 21 currently recognized species
and dietary data are available for all. Lemuridae species exploit food
s (Tubl

Lapalenmur spp., Prolemur simus;

items from 136 planc fumili 1-4.14). While some genera

t.(l'.‘LI\ !ﬂnﬂi'_\. QN ICAVES

T dal T T \
see Tan et al | derails on these genera), the
gencra [ , ) 1941-46) and Farecia (see
Vas > | ipe frui
s ¢ heavily on ripe fruics
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TABLE14.11. Plant parts consumed by different members of the Cheirogaleidae

CHEIROGALEIDAE SPECIES

PLANT FAMILIES EXPLOITED

ALLOCEBUS TRICHOTIS
CHEIROGALEUS CROSSLEY!
C. MEDIUS
C. THOMASI
MICROCEBUS BERTHAE
M. GANZHORNI
M. GRISEORUFUS
M. JOLLYAE
M. LEHILAHYTSARA
M. MURINUS
M. MYOXINUS
M. RAVELOBENSIS
MIRZA COQUEREL/

M. RUFUS
M. TANOSI
PHANER PALLESCENS

Acanthaceae - L - - - = = i i i C I L 7 & =
Anacardiaceae = - F E E E FL » - E -+ FELE |- F = n E
EX
Anacardiaceae (introduced) - F F - - o T e - | = = I E
Annonaceas - - F - F F - - = - L B F = Q0 N
Aphloiaceae - - FL - F F - - F - = F F = =
Apocynaceae - FL |F F - F FE |- = ELI |- = 3 & -
Aquifoliaceae - - - L = i - _ = o __ ol
Araliaceae - - | - - - = & - - = s = = = =
Arecaceae - - F - F F = F = - s u = F L - =
Asparagaceae - - F - F - E F - - = = - E F L = -
Asparagacese (introduced) - E - - I - - N - = - i = LN = L . =
Asteraceae - - Fl = - - - = - = . L, " = i =
Asteropeiaceae - - Fl 5 Fli - Fl - - = = = - L = =
Bignoniaceae - - F F - FEX |- = = o4 s
Boraginaceae - - - - - 5 % F L L i
Burseraceae - - - - = = = FLE |- " E _ E L 5 i . E
Cactaceae - = I " " 2 : L
. = '__—_ —————- ——‘_ L 3 5 = B i iz
Cactaceae (introduced) - - = = & E . .
Calophyllaceae - F . _ o _ .
i ™ - |E = L I . = - -
Canellaceae - - - = £ _ L
c e B = kB L
3pparaceae - = L. A e = _ EN L ) " . 5 p N
Celastraceae - - Fl Fl Fl = ] [
e FLE - |- nelm 6 L S
Chrysobalanaceae = = 4 _ - = _ e —
Clusiaceae = e L s = - — = = = = 5 .
— | r = F FE - ! = i 4 y -
Combretaceze E - F Fl F i E ™ S i s W
— ] FLIE |- = E - LIE |- E E i E
Connaraceae t = N 3 = i i = |
Convolvulaceae = = . = g 3 _"‘———-_ -—————x ____________;______‘_____ L - - = - =
Cucurbitaceae = i il _ " £ _—-'-———F —____.___________;___—- i - = - 7 )
Cuneniaceae = _ L N § : "‘——-—_ —————-—____________‘____-____ - = = = S
Cyperaceae - - - . = i I '__'_"—_‘——_-——-——_._.__ = i W I = T ==
chhapel‘ala:eae - - - - 2 L. _—__“‘—‘—-;——-_;____ = s - . = s .;_--
i T e S - = - =, L F " N 3 -
Didiereaceae - i - = = it [ _X‘__“‘___‘—“—————-—___ S
. - H____—-__'_'_———-_ = i - - - -
Dillenizceae = - F = F L r t____—T___‘—___ by = = —
Diescoreaceae L L - . i I e — S I i B = - L = —_—
L L L " i — N
Ebenacese - L. = FX |- i -_“—"‘F—-——-w——_______ P ¥ = - - = & I
"__“‘—'-——-—__._L_____ i & E - N = - I
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RO DA
3 = 9 : 3 8
OITED 2
Ericaceae F Fl Fl - i E _ N
Erythroxylaceae F F F F . - E L " L B i
Euphorbiaceae FL F 2 F E )L( . = E ! i} I
Fabaceae Lix |l I 2 I EL'('N_ - FE FE |- N E
E;;;;_ F = = - - F F =
L ettt
Hypericaceae F - F F = = El X b E E = i
Lamiaceae |F F F F FE - - N - L L -
Lauraceae }F F F - - = = 4 - = L L a
Loganiacese ‘e F$ F FE |- » E Bl [= o N
Lorenthaceae Fl IF | El F = a - F F I i o
Lythraceze F = = = s - ’ L [
Malpighizceae - | - F - - - = & - - i,
Malvaceae F FIE (F F = El}.{l = F E E - INE
Mzlvaceae (introduced) - - - - = N - - - - = -
Melastomataceae 3 - = - F - F - = F = = =
Melastomataceae (introduced) = - - - - F F - - = “ -
Meliaceae F = F F FE = E LE |- - = E
Mtruducedj 3 = - E = B = = : i
| Menispermaceae F F - F = - - F - - -
———
Metteniusaceae F F * = = = F & = Tk
Monimiaceae F = 3 - = & F F - -
[r— = . P~ |F E LE [F |
Myrtaceae FL F ! F = % L - F -
Myrtacese (introduced) Fl [ Fl E g B F F =
Ochnaceae E F F_____ |F N =
| Olacacene ._—-——--— FEX |F
[ s — ir' [ e FLE | Fo -
Orchideu:eae | " -__——._ A || S | | | B .
Pessifloraceqe 3 _‘_____.'___ . L__; | F (= d= =i ]
Phyilarrchaceae FL F Z:-_ IF L |FL E_ = i-——|— = | : = 5
Physenaceae A_____— s _'F_E - | _ B | B
Posceae (introduced) L e F__-___:__.__ — —l — |
Primulacege - — g | 3 , F Fl _ |
P”t"a“_i-'\facea@ i F_-_-_-— C | |F i _I ) |
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TABLE 14.11. continued

CHEIROGALEIDAE SPECIES

ALLOCEBUS TRICHOTIS
CHEIROGALEUS CROSSLEY!
C. MEDIUS

C. THOMASI

MICROCEBUS BERTHAE

M. GANZHORNI

M. MURINUS

M. MYOXINUS

M. RAVELOBENSIS

C. MAJOR
M. RUFUS
M. TANOSI

PLANT FAMILIES EXPLOITED

M. GRISEORUFUS

M. LEHILAHYTSARA
MIRZA COQUERELI
PHANER PALLESCENS

M. JOLLYAE

= F ~ = 5 = F
Rhamnaceae = - F N E F -
3 < E : - - -
Rhimphoraceae = _ L = . - 2
Rosaceae 3 < L 5 2 5 2 % 2 - - - :
Rosaceae (introduced) - - L - = == = = - - = = = = =
Rubiaceae = [ FLI [Fx |F F FI |FE |F FI |FINE|- ré. F F L 3 E
Rubiaceae (introduced) e F » = i = = 1 = L " i = =
Rutaceae - F F = F LEX |- = E LE % F = =, E
Salicaceae - FL F = F = = = E - FE = F = | L
Salvadoraceae - s ” = FL - - . - i % i L -
EX
Santalaceae - = _ . _ = = L . I E i ~ I
Sapindaceae = = F F F E = - F & L . = Lo = 3
Sapotaceae - - F - - F - - v = = . b G -
Sarcolaenaceae - - Fi - Fl Fi = - - = L A F = = I
Smilacaceae - F F - F - - - L G i, - > L -
Sphaerosepalaceae - - = = = - FE - - E ____- E : o - .
ﬂbaceae = = o 0 _ L i I E 3 i_——-—_————--——_._F_ = - . -
Strelitziaceae = N - N B 3 N i -___T___'__‘———_———— =
el ] = =
Talinaceae = - = = - - FX = = L N i
Verbenaceae - - - . Es e ______"‘_____"lh__""j—-——-——‘——__q
Verbenaceae (introduced) i - Fi C N » . t‘———;-————-_———____________
Viclaceae = = 5 F L Ll I i 'j_—“—_‘—-——_————--—.___
Vitaceae o S = N _ 3 __—‘—‘_——-——--_————______________
el a4 = F L
- T
References o ?&13'2 0 820 [Basls, Ta 13,14, 19,16, 10 |10 29 9 [2,7,9
3 gl 2, (38 26 18, 36 18‘ 20 L e 1,31 |s 20,27 |4,3 e
35,47 45620' 82-34, 2124 3;?’4 E.z J
' 43 Qé 2‘). 46| 5 43'
30,
37,41,
: B i | 43-45
Notes: Plants introduced to Madagascar are noted. Key to plant parts exploited: B, barj: i e e
. . vy y B, exu . i G
stems; S, seeds; X, no data available on which plant part was exploited, ates; F, fruits; 1, lnﬂorescenc;_;s; i es; N, nectar; P, piths and/or
Key to references: 1. Atsalis (1999a); 2. Baum (1995); 3. Biebouw (2009); 4. B;;

7. Charles-Dominique and Petter (1980);8.D.J.C
and Ganzhorn (1999); 12, Fietz et al. (2003);13.G
Rambeloarivony (2018); 18. Génin et al. (201
23. Lahann (2007b); 24. Lutermann (2001),
(2006); 30. M. Rahelinirina (2002); 31. Ra
(2016); 35. Ratsirarson and Ranaivonasy (2
Rode-Margono et al, (2016); 40. Scharfe a
Thorén et al. (2011); 46. Weidt (20 on; 47.

kinsh
urtis and Zaramody (1998). 9 "E;a:: ‘:": N~ (1998); 5, Bohr et al. (2011); 6. Bollen et al. (2004a);
anzhorn (1987); 14, Ganzho,rn.(l983;? el i (20083)i b pok L
9319. Hagenah (2001); 20. Hiagig et (;;5' Senzhorn and Kappeler (1996); 16. Génin (2003); 17. Génin and
25. R. . Mt (197229, 26. R D, Maar;in (1893}3; 21. Joly-Radks and Zimmermann (2010); 22. K;ess etal. (1994);
o o e 1(;2%}76%@5 (1980); 28. J.-J. Petter et ol (1977); 29. Radespiel et 2l
002);36.0, H. Razaﬁndrntsima (unpublished data k3. Rasoazanabary (2011); 34, Rasoazanabary and Gadhrey
nd Schlund (1996); 41, Schmeltin

% 37. Reimann (200
' 2);38.5.H.R ished data); 39-
g (2000); 42 g - Roberts (unpublished data);
P. C. Wright and Martin (1995), Schiilke (2003); 43 A
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{ABLE 14.12. Plant parts consumed by Daubentonia
mudagdscun'ensis (Daubentoniidae)

PLANT FAMILIES

EXPLOITED PLANT PART
Anacardiaceae (introduced)
Arecaceae FS
Arecaceae (introduced) F
Burseraceae FSB
Combretaceae S
Euphorbiaceae |
Fabaceae FIB
Moraceae X
Moraceae (introduced) FS
Musaceae (introduced) FN
Pandanaceae X
Passifloraceae (introduced) £
Poaceae (introduced) i
Sapindaceae (introduced) F .
Strelitziaceae N
LReFere nces 1-15

Notes: Plants introduced to Madagascar are noted. Key to plant parts
exploited: B, bark; E, exudates; F, fruits; |, inflorescences; L, leaves; N, nectar;
P, piths and/or stems; S, seeds; X, no data available on which plant part was

exploited.

Key to references: 1. Ancrenaz et al. (1994); 2. Andriamasimanana (1994);

3. Gardner (2009); 4. Goodman et al. (1996¢); 5. lwano (1991); 6. lwano and
Iwakawa (1988); 7. Lhota et al. (2008); 8. J.-J. Petter et al. (1977); 9. Pollock
et al. (1985); 10. Randimbiharinirina et al. (2018); 11. Sefczek et al. (2017);

12. Sefczek et al. (2020a); 13. Sterling (19942); 14. Sterling and McCreless

(2006); 15. Sterling et al. (1994).

and sceds. Though considered frugivores, both genera have been

observed to rely on leaves and flowers during resource-

imited sea-

sons (Martinez and Razafindratsima 2014; Sato etal. 201 6). Lemur

is perhaps the most flexible of the lemurid genera, known to ex
avariety of food items (e.g., fruits, leaves, flowers, etc.) throug

ploit
hout

its broad geographic distribution. In fact, L. catta (Figure 1‘4'_23'3)
exploits the highest diversity (94 families) of any lemur species, but

¥ Is important to note that this is also the most intensi
ied species. Among the other species display

ively stud-

ing a large food plant

diversity are J7 variegata (72 plant families), E. rufifrons (64 fami-

lies), £ coronatus (63 families), and E. collaris
Plant families most frequently exploited by Lem
Moraceae (20 species), Rubiaceae (18 species),
€les cach—Apocynaceae, Arecaceae, Fabaceae,
B esof frequently exploited genera inc

urseraceac), Canthium (Rubiaceae), and Cryp#
2¢);and for fruits and leaves, Diospyros (Ebenaccac

ampl],

(60 families). The
uridae species are
and—with 16 spe-
and Malvaceae. Ex-
lude, for fruits, Canarium
ocarya (Laurace-
), Erythroxylum

LEMUR FOOD PLANTS

(Erythroxylaceae), Eugenia, Syzygium (Myrtaceae), Ficus (Morace-
ae), and Grewia (Malvaceae).

Among the more unusual foods of lemurid species are aquatic
plants; the stems of Nymphaea lotus (Nymphaeaceae) and the intro-
duced and invasive Eichhornia crassipes (Pontederiaceac) are con-
sumed by H. alaotrensis (Mutschler 1999). Presumably other
lemurs rarely, if ever, exploit such aquatic plants, as normally they
occupy habitats in which such plants are inaccessible to them. Fur-
thermore, 2 number of Lemuridae species have been observed con-
suming fungi, but relatively few studies identify the fungi to finer
taxonomic levels. For example, fungi of the families Auriculariaceae
(two species) and Polyporaceae (unidentified genera) are regularly
consumed by H. aureus, H. griseus, H. meridionalis, and P. simus (C.
L. Tan 1999; Eppley et al. 2011, 2016a), while ¥ variegata fre-
quently consumes Polyporaceae fungi at Manombo in the south-
cast (Ratsimbazafy et al. 2002).

INDRIIDAE

The family Indriidae consists of 19 currently recognized species, and
plant-food data are available for 13 of them, mostly concerning diur-
nal Indri indri (see Gamba et al., pp. 1967-71) and Propithecus spe-
cies (see Lawler and Richard, pp. 1971-74), as the feeding ecology
of species in the nocturnal genus 4vabi (see Donati et al., pp. 1963)
has been less explored. From these studies, 100 plant families have
been recorded as food sources for Indriidae species (Table 14.15).
Propithecus verreauxi exploits foods from 55 plant families, while
other species with high plant family diversity in their diets include
P. tattersalli (54 families), P. diadema (43 families; Figure 14.24g),
A. meridionalis (38 families), and P. candidus (35 families). Indri
indri exploits foods, mostly young leaves and some fruits, from 33
plant families. Among the plant families exploited by most Indrii-
dae species are Anacardiaceae, Moraceae, and Sapotaceae (all ex-
ploited by 12 species); and Apocynaceae, Fabaceae, and Rubiaceae
(11 species each). Indriidae species include both fruits and leaves in
their diet (Figures 14.24g and h, respectively), frequently exploiting
genera such as Ocotea (Lauraceae), Oncostemum (Primulaceac), Pro-
torbus (now considered best placed in the genus Abrabamia; Anac-
ardiaceae), Symphonia (Clusiaceae), Syzygium (Myrtaceae), and
Diospyros (Ebenaceae). In areas where both /. indri and Propithecus
diadema are sympatric, they exhibit little dietary overlap, with the
former consuming mostly young leaves, and the latter consuming
fruirs, sceds, and lowers. The most unusual plants consumed within
Indriidac are the fungus-like terrestrial inflorescences of the root
parasites Cytinus (Cytinaceac) and Langsdorffia and Ditepalanthus
(Balanophoraceac), all without chlorophyll, which have been re-
ported to be exploited by P candidus and P. diadema.

INTRODUCED PLANTS

Plant species from at least 114 botanical families have been intro-
duced to Madagascar via human migration, trade, and agriculrural
experimentation, though a large number of 'I‘n[TOdLICr.'d‘tl'cc species
belong to only a small group of botanical families—for example,

Myrtaceac, Fabaceae, Pinaceae, and Meliaceae (Kull ec al. 2012).
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TABLE 14.13. Plant parts consumed by different members of the Lepilemundae

LEPILEMURIDAE SPECIES

=
=
S = < o
Q n b= z
o et =z = Q
N 2 N o @
3 v < <T - I
- z Z = < S <
o — e = < = w x
3 > z = 5 Z & 3
w = w wv
PLANT FAMILIES N o = o = . = =
EXPLOITED - < ~ - .
Anacardiaceae X L = - " : = e
Anacardiaceae - ~ s -
(introduced) F
Annonaceae X - L - B = _
Aphloiaceae - - L - - _ - _
Apocynaceae L L - LX = L L B
Araliaceae - - L = - - - -
Asteraceae = = 222 = = L = .
Bignoniaceae X = - X FLI | = i - -
Burseraceae - - - LX = , M - =
Buxaceae - - - ~ F - -
Capparaceae - - L LX —~ - -
Cardiopteridaceae - - L - - L= = -
Celastraceae L - - X FL { L =
Chrysobalanaceae - - ~ = - i s =
Clusiaceae X L L - = L o -
Combretaceae - L - = FSL L - =
Connaraceae o L i - _ _ L o
Convolvulaceae = LI - L X . _ _ N
Cucurbitaceae - - - FLX _ ~ _ ~
Cyperaceae X = = _ _ _ B ~
Dichapetalaceae - = L _ ~ B B _
Didiereaceae - - _ L1X - ) } N
Dilleniaceae - F _ _ ~ B
Ebenaceae X s _ M FL . :
Erythroxylaceae o __L_________:__'_‘__” 3 d_'_'_'-ﬁ
Euphorbiaceae = - T______‘T__‘_‘—— T 1 7 3
Fabaceae LX LI THT - : = =
Fabaceae (introduced) - - __:-______"‘j_‘_‘—‘——*————-—-— =
Hernandiaceae - N __:____'_‘_“—x-—-—-——————-_____ =
Hypericaceae - = __F_____'_'_““—‘—-—-—— - _
= _ L - _
Lamiaceae LX - ____-___'_'_'"_;‘—-—-——— N ==y
Lauraceae o ____________l:___‘_"_‘"“‘—-—-—-——-;-_______ - = L
Lecythidaceae _ "‘_lj——-—-———-._______________‘_________ - - LE
_ L B " _
Loganiaceae X - P e il
e s = TH L 3 -
6 N A
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LEPILEMURIDAE SPECIES

PLANT FAMILIES
EXPLOITED

LEPILEMUR EDWARDSI
L. TYMERLACHSONORUM

. SEPTENTRIONALIS

L. FLEURETAE
L. SAHAMALAZENSIS

L. PETTERI

ull L. MUSTELINUS

,_
>
rr-

il L. RUFICAUDATUS

—
=
—
>
—
T
—_-
I

Malvaceae

Malvaceae (introduced) _ - ) : _ I

|
|
[
|
I
I
|

Melastomataceae

Menfsperma ceae » - =S X L _ .

Moraceae - = - = ﬂ FL FL -
| e

Moringaceae = = - L - = L =
(introduced)

Myristicaceae = L = _ _ B B

Myrtaceae - F El - = _ L N

| Ochnaceae L - = = = 2 N _
| Olacaceae - - - : - I L =
Qleaceaé’ LX | - = L - _ _
Phyllanthaceae - i L X FL L " -

Poaceae (introduced) - 5 -

Polygalaceae - - X

Primulaceae - - L

Putranjivaceae LX =

Rhamnaceae = -

Rhizophoraceae - -

Rubiaceae LX FL FL LX FLI - L
S

Rutaceae X = =
[

Salicaceae - L = B |y —

Salvadoraceae = = -

Sapindaceae L — E

Sipotaceae - L = = s ‘.

Sarcolaenaceae = - F = -

Scrophulariaceae - u =

SPl"aﬁl‘ﬁsepaleu:eae - - =

V]o]a Ceae x - L il —
’-—‘-_‘_‘_-_—-__————_

6.13,14 3,5,10, 1,5,8,9, 18 4 16

Ref
elerences 6,7, 15, 2 i 17

19

Notes: Plants introd d'to Mad ted. Key to plant parts exploited: B, bark; E, exudates; F, fruits; |, inflorescences; L, leaves; N, nectar; P, piths and/or
uced to Madagascar are noted.

Stemg: ; i “ed. )
55, seeds; X, no data available on which plant part was eprOIteDominiqUe and Hladik (1971); 4. Dinsmore et al. (2016); 5. Droscher and Kappeler (2014a);

tor i - -
6, Ga:Z:::;e;;;s; ; ?a;m (1:96)(; 2.92;“;}32& (21?183,[ gé(;:;rlssc;anzhom and Kappeler (1996); 10. Hladik and Charles-Dominique (1974); 11. Hladik et al. (1980);
i 1. Ganzhorn (1993); 8. Ganzhern 3 7

da.t:_am (1998); 13, Ratsirarson and Ranaivonasy (2002); 14. O.H. B
7. Scharfe and Schiund (1996); 18. Seiler (2012); 19. Thalmenn (2001).

Razafindratsima (unpublished data); 15. Razanahoera (1988); 16. S. H. Roberts (unpublished
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MAMMALS

idae
. s of the Lemurid
TABLE 14.14. Plant parts consumed by different member
DA
0 -
: = z
0 R > O & s
- ‘- ) » -
PLO o7 (FEL LS FL |- F EL |- LX |- - F S i
Acanthaceae - FL |- FLI |- L Pk }= _ N 1 = = B ie
Aizoaceae = = = = 2 = > 5 - a - %] LX |- - -
Amaranthaceae u r 2 = ZE ! ) _ B ) i} - LIX
Amaranthaceae (introduced) = T = B I 7 B - i = _ - = FL X FLXIF e
_ e = = - FLI
Anacardiaceae F FL |F FSI|F F FLIL FX |F 1 X
= = = o FX |F - - - =
Anacardiaceae (introduced) = = E FL |- E ;l F i N F
Anisophylleaceae = F n 5 B F = = = = = E X, = = = = E ikl E
Annonaceae - FL [FL |FLI|FL |FSL|FI |- F L - F - - - = - rxl. FLX|F FL
Annonaceae (introduced) - - - FI |- - Fl |- - ~ - = = = . ¥ F X - i = =
Aphloiaceae - |- |- [t |- L |F |- |FL [FLI|- [FL |- |- |- |- X |- |F |F |- |FL
Apiaceae - = H = = = = + = = = = = L L n = C = =
Apocynaceae FL- [FL |1 FL |FL |FL |FL |[FL |[FLI|FL |- F - - FL [LP FL |- F FX |F F
NX P
BX
Aquifoliaceae = = - L = B EX |- - - - - - = = = X - =
Araceae L = |EL. |= - - |- - |- - = = = - - LP =) = = = - |-
Araceae (introduced) - - - - - L - 2 = & - - -
Araliaceae F F EN L = = LI o I E B i = I : n I FLI |- ~
Arecaceae - |FU[F AF |F |F [F| |- F IFL |- E 45 F E ELP EP |FLIIF FL |- 3
= - X |E
Arecaceae (introduced) - = ~ - - - F = = 15 [ -
Aristolochiaceae - - - _ = = I N e £ i g S - i B = i S eef
; T T e e | S LI i B = - - Ly < = - - 5
Asclepiadaceae = b I; - N L = _ S — =]
Asparagaceae - L FI |FLI|EI | F '__'_’_‘*‘——--_———-;——.—____;_ E ) L B i B
i |- = i = ™ F - = i =
Asparagaceae (introduced) - 1= = 1 1 “"—--"——————______l___________ F - - FL ||+ '_E____
WO e s FL |- |- |- |- |-
Asphodelaceae = = ). - B 3 h____"___‘——-—————--__._____ X )=
Aspleniaceae = = s, _ . s ____‘“"“'——-——-»-:—___.;____ 3 ~ = = LP LIX |- - = = ';___d
Asteraceae & FL (L _ L ,____________‘_____L_____—____ E; - [ = - T il = L =~ #
I = = FLXIF = i T T — ===
= L - il T L LP FL |- - F = -
Asteraceae (introduced) = < = = T ==l |l 1%
= - - . - B "——————-—._;______________ I
Asteropeiaceae - X F = ! } _:'_“‘:‘-—-—-u-___ - = L = - - L¥ |- - - Pl =
Bignoniaceae F Fl |F - i B _F_-_“"'_“‘--~-—-_._;_ N = = o = - X = FL |- = ]
= " | “‘-_ -____-_ S )
Bi . G e e e, S N - = = FL |- F = ™ -
gnoniaceae (introduced) - - > " - TS s
= & " _ N | . I X L —
oraginaceae = 3 B L [ o | N = - = N = -
F - FLl FSL [ 'F“"-Ll —-———_.- »-._,__________________ = [ - = = | L —
Brassicaceae = a D e ) ; b ~ il FL |- " = T i
‘ ol ) R O T P 1 S = e S IX |l
Bromeliaceae (introduced) N _ - = ) __‘--L——-—.-.______ = - - - = T "'__—‘ 3 _ =
Burseraceae E L E “‘-—-—'——.________;____ 5 F N I O s e |
Fofre |- [ R e == i O = IEE R
—— 1 | F F F e T = = = __...—-r-F‘L‘"'
——l = -
] SN T FLX[- [FLI|FX |F [T°2
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LEMUR FOOD PLANTS

DA
LD - O
L -
v = - =
.
- ¥ - _. :' O
e s 5
O = o 0 Q
D PLO D 0 o Q ; = O O
Burseraceae (introduced) - - - & = = i i
Buxaceae = = i = - = = s B " L N 9 E ~ N L r _ L I 4 C
Cactaceae I = = = - = = i E - i | N L _ _ _ I " _‘ i B _
Cactaceae (introduced) - - = = = N L I y - & = a i 5 > i el 3 9 = =
[ EX
Calophyllaceae - FL |F - - F Fl |- FLI|FI |- - - - - - - - - FLX[FIX|- F
Canellaceae = F F F - F il = FL |F L. E ” . _ . B - B N E _ s
Cannabacese = = & FL |- - = e [ 6 Eit L. [riils L - ek £l |= = g = =
X
Capparaceae - - F F = = i = = E ks = " I - o iy FL |- e & = =
1 X
Caricaceze (introduced) - - - % = 5 FLI|=- i x i % 2 ic % = i E F i = - =
Casuarinaceae - - - - - = = & x & - = = = & = = L = = = & 2
Celastraceae - I FLI|FLI]- FL |FL |- - F - | - - - N - LIX |- FL |F " I
Chrysobalanaceae - - - - Fl |- FLI|- = = = = = = = = = - - - E - -
Clusiaceae F FLI|FLI|FN |FL |[FL |F |- FLI|FS |- FL |- - - - - - - EL |FLI|F FLI
NX |LI IN
Colchicaceae - - - - - - - - - - = = 2 = & 23 = Lt |= = = = 2
Combretaceae F FL [FI [F FL [F FL |FL |L FL |- |- - - - - - FLI|- FI |F - F
N 1E EX
Commelinaceae - - - = = = = = - T = i ) = ' F = LX |- N = T -
Connsraceae FL |- - = = = = o S A i = = r . - i i i L L i
Convolvulaceae - = = = ™ T ' F i i = s LP |- T I* & ; IS(I i N F N -
Crassulaceae = = - - £ = 5 = 3 = 5 i =) - - b = LX |- = = &
Cucurbitacese - - = = = FSL|F = L FL |- _ E = il = & FLY- F L |: F
Cucurbitaceae (intreduced) - - = 2 = F = - il ol il i 3 = = = = LX |- _ = = -
Cunoniaceae - - = « = L = |= [FIEE- Je b S S S !_ L ==
P =k == E == [ et = Juelx e e = Je |- |
e _ - N - ! e I N 1 S ([ 550
Dﬂ\-'a“iaceae 1 = - = = == o k5 5 . . _“ i . - - 5 | PR R— — = e/ |1 —— __ ’
DennSl!edtiaceae - L s = = 3 = L i i = & = = £ = e =
Dichapelalaceae i i FL |F = FI |FL |- FL |FL |- £ = = = = = =N o
Didl‘el’eaceae = = s - = - - B = & = N - ) 1 i g g ; a
=TI |~ = = |& = = |- & = = = K :
Dilleniaceae w = [El¥le B l=dE T I R )
i = s e f= = = Bl = f= _pLE = e
D'Dmureaceae - - F FS |- = = — ) T
T PR - F |- - - F |- FX F I F E
Ebenacese FL |FL |FI |FSI FI |FL [FI L F F L__ : (A L‘_
T |- |- |= [ex|re]lz |F = |- F = |= |- | |= [|ey- |-
Eiﬂeocarpaceae = - F = = a IN
| = - - - - - |F - X E = = 5 1
Ericacege = e B = B el L
=1 | i L% |FL: |- FLI |- F = F ™ F - IN |FL |-
Ewthm"waceae i FL |F FL |L FlL: |- P
I X X b
] == | 1IN |F FL |- - - L - - X FLI |- FLIIFL |- FL
aselll - PEEL Dl o

(continued overleaf)
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TABLE 14.14. continued

- -
= :
~ )
O Yy o O o - Q
. O O o >
- O = =
PLO D Ll = = = =
Euphorbiaceae (introduced) - | = i g | = = I £S ELLlELI D -
Fabaceae et lrur e [esuleL [FLI|FSL|FS [FLIFLE|- FT 1= |7 LIE N [N
IN IN |LI [N [NE BX
BX
LIE b y - i - = FSL|X - F i =
Fabaceae (introduced) - - - Fl 1 FLI|! - = I X
1= EELEE®EIEIEIFEIEI] [FE
Flacourtiaceae - - FE L _ - = =
L L L L il = 2 i o = =
Flagellariaceae - - - ~ = - FLI |- - =
i FLX|F |- |- = - = = | = [E | - |F
Gentianaceae - F F = a =L e
Hernandiaceae - - = " .- - - L, - - = i = = 2 = ::XL - - - 5 Ly
Hypericaceae - F - Fl |FLI|- Fl |- F F - FL |- - - = - X - - FX |- -
lcacinaceae F |F IF |- |- |- [|F |- L |- |- |- - - - = - X - = = =z |=
Lamiaceae F F % F Fl |- X FL |- X - - - FI |- ::XL - - FL |- =
Lauraceae FL |(FL |FL |FL [F FSLIFI |- FL |FLI|- F - = L = = X = FL |FLX/FL |FL
X IN
Lauraceae (intreduced) - - - F - - - - = = = = = = T s = = 5 s
Lilisceae = = = = - B i - 0 il - I " - B - - = = L B i =
Linaceae F - -~ - = - - B - - - = = & i - i = = E = -
Loganiaceae FL |- F F F F F F - F = Fi |- _ _ _ . FLX - FL |F L. F
Loranthaceae - L FL |FS |- - F - FLI|FLI |- FL |- - _ _ IL L L s
LI NX L 1 FLI
Lygodiaceae = = = = = L = - e - - - = = = = = s = = ——lt_-_
Lythraceae - - - Fl |- - L - - FL |- = = . - - FL _—T__‘
Malpighiaceae - - - - = i i - N = I . 5 1 x i
Malvaceae F [FLI|- |F |F [F1 |FL |FL |FLI|FLI|F Fi |= E E FL =Tl [ez -F—-"
NX - & ™
| X NX [IX
Malvaceae (introduced) G = - - = = FLI(FN |- - L il
N i - - - = o i L. " L L, =
Melastomataceae 7 F F F = FL " E FL —
I]- -
Seet) - |F |E IF |- - FL |F |F
T P — Gntroduced) I F « = = F i i . I F IN |
= I N _ N = = L " = C
Meliaceae FL |F F FL |- F - - Fx ‘[I—-————-—__.____- FX F F [Se
1N Rl et S R SR SRR RN TN W T T [
Meliaceae (introduced) - |- = < = - = [ i __-_F__-___—_______—__‘“ I X -
[ e e e A O e e i
Menispermacese - F F F F F E - ____F —_—-_.-___,___________ | X (-
Metteniusaceae - FL |F = L I " _ ; '_‘_———————-_________ ~ T = - LX |- = F S |-
Molluginaceae - + - - = L i = B 'T“—‘———_——__:__ - . = s FL |- = F i, ||
Monimiaceze - |F |F |F |- |F L_ Fol- FT_F_L_-__.____F___- : = 1= le e = T |5 s )= _'::-—-
Moraceae F F FLI|FLX|F T P e S 5 = - - - = - ELX| -
orac LIIFSLIFL EIS FLX|FLI|F FLI|_ "F__‘—r———_ ”"'-‘-E:..
- S FL|F |Fx |Fux|Fx |FLI|FL |F
Moraceae (introduced) - - - F - " FLi - _—‘————_ —____.____ X | =
Musaceae (introduced) - - - - _—1 _ TR ':“—‘-_-——-—____ _ ‘__"____ = - = X B EX |- ~ _,____._--:‘"'“
""‘““J‘——“———; N S S L (4 = = e
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- il 5
- . ; : 3
S i O o (oG
O O S 5
= a S S
Myricaceae - I g b [ = = - - - - s - b4 - - -
Myristicaceae F I=IF I= = - |- |- |- |- |- I |- = 1= 1- e = |
Myrtaceae FOIFL |FL |F |- |FL |F = |fL frL |- |F |- |- |- |IF Fix|- |FL |FL |FL |FL
1 X X |IX
Myrtacese Gintroduced) - FfFE - R - e e - - - I IF o INC|- fRixt- |- - |- |-
Nyctaginaceae = 5 = Y = - - - - - = - &, - - 2 = LR = - - i =
Nyctaginacese (introduced) = = = - - - = = = s i T E = = . - luixl- = o - .
Nymphaeaceae e = = = = - - - = = = = LP |- L 2 o . - - = = =
Ochnaceae = - F - - L - - F FL |- - - - - - - - - L = - -
Olacaceae = = - F FL |F -~ - = = = = = i = » = FX |- - - k. =
Oleacese F |FLI|FL |FL FLlF |- [rx |rL |- [Fuil- |- |- [FLP|- |FLx|- |F |F |- |F
Opiliaceae - - - - - - - = = = = = e = - [ = LX |- e i v e
Orchidaceae N R I U U DU I Y D D P 00 (0 L S TS o 1 e e
Pandanacese Fo|FLIFL e - |- e |- e = |- |= | el e |- I8 I = |
Papaveraceae (introduced) - - - - = - = - = - = = 2 = = = = LIX|- - = = e
Pessifioracese — =0z Teclz T l= B IFEE I === =1 1 |2 I E
Phyllanthaceae N TR I T O S G G 3 G o il Gl - i el i A
Physenaceae - = = i - 1= B FEF *FFIFEPEIRI=IF\; |IFX- |- | | |
Pinaceae (introduced) - - - ke = LI |- = = = = i 3 = = = - 4 E = ¥ - =
—geraceae b s - FLI|- = = = 2 = = Lt |- - i i n - N - n i ™
Piperaceze (introduced) 5 L = - - = F 7 = = = It B - F = i T = " i - >
Pittosporaceae - - - F - e i = FIFL |- i L A 8 i T i - X |- .
o — 1 1o - & - |- [t |- |- [F* |ep [ep fuipjte frexuixjue)- |- - |-
Picees Ftduced) —T1 1 - It - |- |- |- |- [ | [Fqe fx oo jeex- - - |-
p'“d"‘:ﬂfpaceae - = - - = f__ = = = = B N . - W i = i - i i i F
Polyponaceae N o _ A = - 5 e T = L - L N " il N L C = N = _'
Pontederiaceae (introduced) = = - - |- » R TR I il i Ll ) il il Gl il Y N s il
e, ~TilE B ‘_‘"E?F & |F)|:' fLl- Irutl- v [F |F |- |Fx |- |- |FLX|F |F
Protescese 1Tt e FFEERRFYEFREIrEETr T TP
—r— =t F__—F_L_i-.____‘____‘___ 1. - & Jrutls b= = = = &= = B |= |= =
" —t—=r—= 1 F |- FL P ETFFEPF R B
Rhizophoraceae —T = [fo|E=lt F D e . A ] sl ol il ol
Rosacese (; = T:__-___—‘____ S N el Ll o o L o B
mntroduced) - - —
Rubiaceae s e e o 3 G TR C SO G S G O G ol 3 ol ] S O
FLI|FLI|FL IX [IX
O e ] O O B S MW
(continued overleaf)
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TABLE 14.14. continued

LEMURIDAE SPECIES

(%) =
g = & =
i o =
= v = O -
2 o L] e 2 g0 B N
& o« = 2 = < 7 S
23 v v ) v o = = = = o~ e
3 8 w5 8 «iol S 2 =g BB 3 5 « 8 3 3
S S fBY S B .8 B0 £ 'y 8 @ 8 B FE § = & E E B &
Sl Bl 2 sy =l 58 5 3 3.3 2B 3 8 Z 8 &8 3 3 3
z Bo S = > 3 f -2 z .
= 3 oll S &1 B ¥ X (& -l Bl R HiPe 3 S Gh i
PLANT FAMILIES EXPLOITED B G QA = pRER w RERG ML F FL FL F
Y = F =
Rutaceae - L F FLI {! - - F FLI Fi I X
Rutaceae (introduced) - Fl |- - FLI F = = T L I i L G
= = - FLX|- FL |F - F
Salicaceae FLX|FI |FI |F |FL |F F|FL |- |FLI|- F
I: 2 EE - EEE O O =k
Salvadoraceae - - = FL |- : £ e = FL |- - E%
=
Santalaceae - - - - - = F = 2 = = = N N N _ N N L
Sapindaceae ~ |re [F |esth |ewi|Fui]- |Fs [Fsi|- |FL |- |- |- |F |- |FLX[- ([FLI|FLX]- |FL
1X LX
Sapindaceae (introduced) - - F - S = = = = - = = i X 3 X . L = i
Sapotaceae FL |FL [FI |FSI|- F FL |- FL |F = FLI|- - - - - - - FLX|{FLI|FS [FL
NX [N
Sarcolaenaceae F Fl |- - L F - = F - ’ L L # FN |- Fl |- - EN |- FS
Scrophulariaceae = = = F - - - - - - - = - = - X - - - = =
Smilacaceae L F FL |FL - FL |- FLX|FL |- FL |- L FL |LP |- P - o L &
Solanaceae (introduced) F - Fl = = > = = - E - L o = Eix|- = = = £
Sphaerosepalaceae F L F S - F - - - L - b ” - = X E E F
Stemonuraceae - - - FLI|- = = L E - B ELl|-
Stilbaceae - F = I = = Hi E _ _ A E i i N X
Strelitriaceae FN |IN |I = = = FIN|- - L L
T A o L ) T o || LIX[FLI[FIN|FN [IN
Taccaceae - - FP |- = 5 i - _ NX
Talinaceae I ) _ B - _ 5 = = |- 5 - - N i N = =
Thelypteridaceae . _ - 2 L i '_'_"“——-————-——__:___ L = = FLX|- N = . ¥
N - 0 = L = _
Torricelliaceae - " _ N = — 1 | | ] - = e = = =
= L N F £ = i — T
Urticaceae = 5 - - T E = = » - - - - - B
> Loe fr |- 1 T 17 I
Urticaceae (introduced) - E z i I 1| L L " - L - - » -
Velloziaceae - = " - B _‘———r-——-—-—_.‘_-____ 3 3 - = - " . . N E o ”
= - - L T e e R ——
Verbenaceae = - FI |F ~ N e B C = - - = | N g N . i
= - - 2 T e o S —
Verbenaceae (introduced) s F _ FLI- -___“h_-_“?_-_—_—'"-__' 3 :_____ - - - = L _ F B N =
— — o = F | = ______h__-—-—-—___ 1
Viol = - = —t— 1 - =
olaceae F s L e |- . -———‘ —t ] = - F = = F = =
Vitaceae - = Fs | ] R S (S i i = - - FL |- - - - g
- F (FLlF gy I T pF——uol 1X
Ximeniaceae = . ! _ = -’:______‘—-——-——._______________-__- N L - FLX| - - E F =
Zingiberaceae = E B _ = ‘——-—————______:_____'_____ = = i T"“-——-———___._____ (Y
= F =, " 2 ""——--——__________“______ o = = Fs } = e L -
Zygophyllacese 2 4 < = ~ "_‘_“-—---—-________________ i - = T T [
L _ L = |- 1Tl * |= x|z |- e
—_— ] - " . 1 | _—
S — = =
h__-‘_"_“"-—-—-L______ B » FLI|- - = - "
= . [
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LEMURIDAE SPECIES

"
- g 3 § 3
£ = ® z O
l_'f_ K’ wn w [ E o E E E
wy wy =
= 2 & £ 9 3 1 P 2 § 3 %
SH 2 B3y £ AR » BON 8 [& 5e s 2B E B Y -
= 9 9 & s = ¥ 8 2 FE y 53 85 8 2 ¥ 3 2 I % %
2 CIRl s R385 8 ielsld E Y B o woou oW
SER VER G ER CER CEY B CER R ER = = e
SLANT FAMILIES EXPLOITED =l < gull u ful u bal = BB] B 2 3 3 2 8 : § 5 & s % 3
Ry e S ¥ B
References i;, .3319, "ltli LE';* 131 2i— lba— S, |22, |24, |2 16, |74, (39, (39, [33- |67, |13, |2, l|es, |6,7, |72 4,12,
62, |88 |28, |46 o 1o %% 24 |2 41, (84 |29, |aa, |38 |82 |19 |26, |71, |23 110
?,,' % 5 gg, }g 123 |30, |27, 66, 69, |49, 3. |39 o8, [24)
98 2 14 5, |8, 51, |40, 133 124, |56, 36, |49, |09, |40,
128- n2 o7 -|83, 75- |4s, gk % |, o |46
(ol : i (e g & 80, 48, (90, |128" |58
120, m, 16, 81, |59, 84 = e 15 ?3:
133 127 |17 87 |77 - 2l )
100, {12 124, 60, 125, 100,
Ll 134, 6, 139 101,
13, 189, 139 63- 132
126, [100, -y
135|101, =
105, ey
14, o
19, 4
2 9,
122, o1
135 ot
107,
108,
13,
na,
1S,
n8,
122,
135-
138,
L 140

Notes: Plants introduced to Madagascar are noted. Key to plant parts exploited: B, bark; E, exudates; F, fruits; |, inflorescences; L, leaves; N, nectar; P, piths and/or
stems; S, seeds; X, no data available on which plant part was exploited.

Key to references: 1. J. R. Andrews and Birkinshaw (1998); 2. Andriaholinirina et al. (2003); 3. Andriamaharoa et al. (2010); 4. Andrianarisata (1994); 5.
Andriatsarafara (1988); 6. Balko (1998); 7. Beeby and Baden (2021); 8. Birkinshaw (1999); 9. Birkinshaw (2001); 10. Birkinshaw and Colquhoun (1998); 11. Bollen
etal. (2004a); 12, Britt (2000); 13. Budnitz and Dainis (1975); 14. Campera (2012); 15, K. S. Chen et al. (2015); 16. K. S. Chen et al. (2016); 17. Colquhoun

(1993): 18, Colquhoun (2005); 19. Crawford et al. (2015); 20. D. |. Curtis (1997); 21.D. J. Curtis and Zéramody (1998); 22. Dag.ue and Petter (1988); 23. F)ay et

al. (2009); 24. Dew and Wright (1998); 25. de Winter et al. (2013); 26. Dolch et al. (2008); 27. Donati et al, (1999); 28. Donati et al. (2007b); 29. Donati et al.
(2011); 30. DuBour (2018); 31. Duckworth et al. (1995); 32. Ellwanger and Gould (2011); 33. Eppley et al. (2011); 34. Eppley (2015); 35. Eppley e;t al. (2015a);

36. Eppley et al. (2015b); 37. Eppley et al. (2016a); 38. Eppley et al. (2017a); 39. Eppley et al. (2017b); 40. Erhart et al. (2018);:}1’.::21 (1993),4;2.GGa:':|E;;)r108).
(1985); 43, Ganzhorn (1987); 44. Ganzhorn (1988); 45. Ganzhorn and Kappeler (1996); 46. Gardner (20.09}; 47. Gardne-ré?()ld ; | (zg(r)n;;l 5:: : (;u e ;
49. Glander et al. (1989); 50. Goodman et al. (1996¢); 51. Goodman Bt Sg)ﬂ::?;}; |52;SL;:3:|)U(|§ S:S}G;;ri:j:::)(gzagg 6(E)UJ°;;a(i956)- (,1‘_ Keiley : ;;“;

al, ; " . i ; 58. Holm i =N 3 OU. ' ; 1
62{[?(?:2'::::}[12;:;(? zgfiijiz::ilsr}&soe{;ir;jf ﬁg!oez}ai:b S;ZE {{220 09); 65. LaFleur and Sauther (2015); 66. Marrocoli et al. (2013); 67. Martinez (2008); 68.

i ; i : 72. Morland (1991a); 73. Moses
' - : - 70. Mertl-Millhollen et al. (2003); 71. Mogilewsky (2020); 72. Mor ;
Martinez and Razafindratsima (2014); 69. Meier and Rumpler (1987); 73025(19881} e T ol il e

and Semple (2011); 74, ;75. O'Mara (2012); 76. Over . . 85. Pi ‘ . 86.5.

5 ot (57,8 Crwbrtr s G00D, B2 Pl B0 B 0 L Lty . i

V. Rakotoarisoa (1999); 87' Ra.kotonirina et al. (2010); 88. Ralainasolo et al- (008 89, RaI!soamaT:;;n‘ 95l Ra.tsirarson annganaiv;maSV [Z’UUZ]E 96.

(1999); 92. Rasamiman'ana'and Rafidinarivo (1993); 93. Ratsimbazafy et al. (2002); 94. Ratsirar'so; 87); d.Ramﬁmahatratra bl Pt s

Ravaloharimanitra et al. (2011); 97. Ravelomalala (2015); 98. Razafindratsima (2009); 99. Razafin rjts;rna a{;maa). i ;06‘ kb

(2014),101, 0. H, Razafindrateima ; 102, Rigamonti (1993); 103. Sato (2012); 104. Sato (U=l = g i
1101. O. H. Razafindratsima (unpublished data); g 1. (2010); 111. Semel (2015); 112. Serra (2011); 113, Simmen

1 3 dt eta
et Eauti erar d CUD {+] 0 9 9 rf d S Illl.l ld( 6}, “0 SClImI !

E S 977 - d attersa" {1 ); 124.C. L. Tan [1999); 125.C. L.
. effen b h d d ? S man 9?5 - 122. Sussman (1 a), 123. Sussman an I 976 24. C. | T: -
2 J: 120. K 3 . ot 5 (unpu lishe Bti]; 121. Sussma (1 )t 1VBSE" (20””3)- 130 \asey et al. (-ZO]B}r 131, VOIaI'I"IPE . (2009}‘ 132 E.J. White et al.

T 129, s ‘ , i .
;;‘9{52}0?:3) Jze. Tecot (2008); 127. Valentap (101\:)3 ffé]{;zz»a:’as Yamashita (1996); 136, Yamashita (2002); 137. Yamashita (2003); 138, Yamashita (2008);
i133.J. M. Wilson et al, (1989); 134. P. C. Wrig e
. Yamashits et al. (2009); 140. Yamashita et al- (2015).
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TABLE 14.15. Plant parts consumed by different members of the Indriidae

INDRIIDAE SPECIES

g
[a]
z —
. 2 2 S 5 3 z - 3 =
w E = 5 . £ e L= < a [ & >
S § 8§ E s E g§ s & 2N = =
PLANT FAMILIES £ = 3 & § ) o o a a a al =
EXPLOITED = < < < z = : 3
= I
Acanthaceae FL - = - L = AR L
Amaranthaceae - - - - - = = . i
(introduced)
Anacardiaceae - X LX |L L FLI [FLIX|LI FSLI|FSL |L FSL |FLI
I X BX
Anacardiaceae - s - - " - ELB |- = = | :IXS E. s
(introduced) ]
Anisophylleaceae - L = - FL = = = = - - - _
Annonaceae W L X - FLI LI X - L S'. = X X
Annonaceae - - - - = = - = - z; = FEw |
(introduced)
Aphloiaceae - L - - - L = - L I = = s
Apocynaceae - [ X IL L FLI - L FLI FL SL FS FLIX
LX
Apocynaceae - - - - - - - - = = = = L
(introduced)
Araceae - - = =, " _ b _ _ - ~ X E
Araliaceae - = L = L FLI B _ ELI FoL B }
Arecaceae = = = s . _ . ~ B B : = B
Avristolochiaceae - = = - N _ i _ 5 L———
Asclepiadaceae - = = g s _ ~ _ -
Asparagaceae - X - - & = L
_ - = - - X
Asteraceae - - = . _ ~ 3
S - N ™ - X
Asteropeiaceae - X = _ » _ [ | _———
Balanophoraceae - - - _ _ ‘I_____‘____—————————.-; e - G -
- - | = 3 B -
Balsaminaceae - - i - _ ‘___‘——*-—————— I
Bignoniaceae = = _ _ __—“————-—___,__EI______‘_____ L e ” _ =]
Blechnaceae - = = _:____-_-______-___I:_—_'_ﬂ‘*———-—____“-_____ - = - - _?(________
Boraginaceae - - - ____________'_‘_“t—————-_________________ = - - » =
Burseraceae o X X - T_—‘-F[H___—_‘_;‘_";————- - - » —L"""'
g FL |- L _ Fx |FSL!
Buxaceae - - = - _:_-_'__—':“‘*—-—-_________d_______ _E_)E__.,-
-__-_-__-— — = -
Calophyllaceae = - - - SLI ‘];EI-—--)E-___H____ - " = ¥ _3
e | i -
Canellaceae - X - _—______‘__‘_____J_:‘-_-m__‘__-_‘_““-——l:—l:—l__, BS B LX 2
-____-_-_________—"‘—-‘—-———______ B . - - —;/
—— I
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INDRIIDAE SPECIES

AVAHI LANIGER
A. MERIDIONALIS
A. OCCIDENTALIS
A. PEYRIERASI

PLANT FAMILIES
EXPLOITED

PROPITHECUS CANDIDUS

INDRI INDRI
P. COQUERELI
P. CORONATUS
P. DIADEMA
P. EDWARDSI
P. PERRIERI
P. TATTERSALLI
P. VERREAUXI

e T S i L i N N N N O B I
Capparacea® s : . E - . X - - - = X L
Celastraceae - LX [ & _ _ ~ B Es } i - —
Clusiaceae FL |LX |X = FSL [FLI |Xx = FSLI |FSLI |- SLI |-
1B
Combretaceae - & - - L = _ L I ~ _ Es FLIX
LX
Connaraceae - - i » = = - - L = = X =
-E;;;;;;;ae = = = - - - - - - - - X L
Cucurbitaceae = - 1= = - FLI |- - L - - X LI
Cunoniaceae - L - gLl |= = - o " - "
Cyatheaceae = - . - - - - L - - - -
F_E;hnaceae = ~ el = - | - - LI - - - -
Dennstaedtiaceae | - - _i;_ . - = = = = L - - = =
Dichapetalaceae L = = = - FLI - - T FS T = =
Didiereaceae - . - - - = - = - = - B '
Dilleniaceae - F - = L = = B N - - 5 &
1 — - i X - - - . = = |= = 1= &
Dryopteridaceae - - - = = L - & = — - _ L
— — & Iz = |t == [ |- |~ ¥ [¥* |
Cormnranm rramn P O PR PO L O (N e | "
Euphorbiaceae - L - —:_-_-— L el ) ::xs of I — ’ EI)-(I
EuPhorbhceae - - - = - ‘ I )
:;:::Ed) - TR — 7 |FL1 |FLX [ |St :SXSL FLI TXSL FsL
NN [ B TS s S | 56 - = X FLIX
Fabaceae = - - = i
(introduced) (M W S s I R - < - I
Flacourtiaceae x _ = [ N ey el N _ § " N
Gentianaceae . _ :_*_r_; s - — = i . " "
Hamamelidaceae | - " S = :, - " :_ > = L
Hernandiaceae : T S e (continued overleof)
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TABLE 14.15, continued

INDRIIDAE SPECIES

3
Q
(=]
2 i 3 =
2 2 v - 2 & — =] x
Y = E @ = é & F ; & % é 3
s 8 = g 5 g | 3 a 5 g ] g
3 a a o z E g & = a @ 3 §
= & S ™ = ) ¥ < a :
PLANT FAMILIES 3 E: 3 a g £ o o o i = i o
EXPLOITED = < < 3 F - - -
Hypericaceae __ L ! X L - B = B i} ) .
lcacinaceae - - = = = L - r - - 8 : ___F_I_-_____
_ —x - - - |x FL
Lamiaceae = =
Lamiaceae - - = - = - - - -
(introduced) %
L FSL - -
Lauraceae L X - L FSL |FLI - FSL
1B
Lecythidaceae - - - - - == = = = = &= X LX
Loganiaceae - - - - - - Fl - % = = = FLX
Loranthaceae - - - - L FLI - - FSLI|FL - X -
Lygodiaceae - - ~ - - - - . L = = % =
Lythraceae - - - - - - — = - = = = FL
Malvaceae L L LX L FLB |FLI FLX |= = - = FSIX|FLIX
Malvaceae = - - = = - L = = _ _ " 5
(introduced)
Melastomataceae | L - - - LB FLI |- L = F s F X =
Meliaceae - L L _ _ & X n ESL S } 7 T
Meliaceae - - = = _ L ~ -_____—
(introduced) = = & = FLIX
Metteniusaceae = X _ o _ B ‘—‘:————4————___________ 3
Monimiaceae s LX - _ Fi ‘;_L____"___——-——-'-t——————F_L____i : : -
Mentiniaceae - _ o _ _ ‘j“—‘———-—————--_______
Moraceae L LX X . __F_[___“FE_I“*E—————____ = = - X =
R e, —— S F
Musaceae = _ _ _ ”_-_'_“—“—-—-———-__________ L FSl FSX F LX FL
(introduced) N = = " _ _ X ~
Myristicaceae o LX N _______—“'_EEI‘——:————__?_______:______
pee - )| IB = F & _ =
Myrt P e
£ = U 1= le Tra |7n e |
Myrtaceae = % - ___-______-___‘_'_‘““‘—‘--—h-_._____ N FSik: | X &
(introduced) - = - h__ﬁ-"‘lg—‘—-—-—-————___________—z———"‘*
Nyctaginaceae - = - "““‘—-1-———-______________‘_“
(introduced) - - - ‘:““““—-—-——_ _.L.——-*“
.. S LI I P O e e O ]
Olacaceae > _ ._-___-_H‘“"“-*-- & = ~ _;-1___— =
] L = - MH‘“““-‘—-—-_____ L = _ L | =
Oleacese lx  Tv ——t==l* . il i 1
X X . — L FL
________—_——‘———————q—_____________ L _ “““‘--—w-______‘_________ = L LIX |
18 e " L L FX
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L) DA
Opi]iaceae - B B = - ¢ = = = _ = L
Pedaliaceae . = - - - " _ _ . C X =
Phyllanthaceae L LX X FLIB | - = S FL F & X FLIX
Physenaceae = = > - = = = = - . LX L
Pittosporaceae | L - 5 - FLI |- . FSL |FL |L X -
Plantaginaceae = - = - = = = o i - X -
Poaceae = = = - - - = - - - X o
(introduced)
Primulaceae L - - L FLI |- - FSL |FLX |- X -
Proteaceae - L - & = = = & e & - -
Putranjivaceae S - = s X - FLI - = EX _
Rhamnaceae - - - LI X FL - -~ - FX FSL
1X
Rhamnaceae - - - - - - - - - - - L
(introduced)
Rhizophoraceae L - - IL - - =2 - - = - =
Rubiaceae L LX LX FL FL | - L. F - FSX |[FLIX
Rubiaceae - X - - - - - - - = % _
(introduced)
Rutaceae it _ L X = = X - LI FL - X FLIX
Salicaceae - LX = L FLI |- & L - - X FLX
Sé,vadoraceae = i - ! - - - - - - - FL
" ~ SLX |FSL
Saplndaceae I LX - FL FLI X LI FSLI | FSL 5
= = _ “ - X -
Sapindacese i = X = -
(introduced) ] L
SaPDtaceae FL L L - FLI LX FL SL FS | LI LX FX ‘
Teur |- . . = FS|
Sa!’CO|aenaceae - X = L __F i _| —_ ! i !__ _._F x
k‘%_ri?_}'l_l-l_'ar_iaceae - L " ___-—-—-—-—_ ——“—- __: : : ! . —__ | . _—; =
Simaroubaceae = I - e : =
. === _ 2 - L L |« = - |
Smilacaceae - - - - = S S — F
= - = - X LI |
Solanaceae = - - - | ‘
(introdyced) I — l ¥
= | " X FL |- - |FX |FL |
Sphaerosepalaceae - - X |- | E | 1

(continued overleaf)
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TABLE 14.15. continued

3
a
a
=
= 3 3 S 2 5 3 s
=< = -y w = wy - s
= o =] | z T o a 3 3 o B
~ & S g = £ 5 < 8 & 3 S
PLANT FAMILIES S ¥ 8 w = S o 2 = & e s
EXPLOITED = < < 4 z & «
Strelitziaceae 2 = - = L = = - q
Talinaceae - - _ i _ ~ - _ _ = E L1
Theaceae = = & a B = - F = = = =
Violaceae - = X . = _ = = = - - FLIX
Vitaceae = = = = . s s - F n = L
References 15,19, | 2,38 |[15,16, 13,22 | 6,15, |20, 14,17, | 36,45 (9,27, |1,10, |32 35, 3-5,
51 53, 61 43, 41,56 | 43, 29, 12,21, 49, 7,8,
44, 54 28, | 23- 58,60 | 11,18,
46- 30, |25, 31,33,
48, 47, || 39, 34,
52, 48, : 49, 37,
62 52 | 64 42,
50,
55,
57,
59,
63-67

Notes: Plants introduced to Madagascar are noted. Key to plant parts exploited: B, bark; E, exudates; F, fruits; |, inflorescences; L, leaves; N, nectar; P, piths and/or

stems; S, seeds; X, no data available on which plant part was exploited.

Key to references: 1. Arrigo-Nelson (2006); 2. Balestri (2018); 3. Baum (1995); 4. Baum (1996); 5. Bohning-Gaese et al, (1995); 6. Britt et al. (2002); 7. Carrai et
al. (2003); 8. Charrier et al. (2007); 9. Day et al. (2009); 10. Dew and Wright (1998); 1. de Winter et al, (2013); 12. Erhart et al. (2018); 13 Fauikner:and sl
(2006); 14. Ganzhorn (1987); 15. Ganzhorn (1988); 16. Ganzhorn (1993); 17. Ganzhorn and Abraham (1991); 18. Ganzhorn and Ka ppeler E:I99.6)' 19. Ganzhorn et al.

(1985); 20. Ganzhorn et al. (2017); 21. Goodman et al. (1997c); 22. C. Harcourt (1991); 23. Hemingway (1995); 24.
26. Hemingway (1999); 27. lrwin (2008); 28. Irwin and Ravelomanantsoa (2004); 29, lrwin et al., (2007); 30. Irwin
Mayor (2004); 33. Markham (2014); 34. Markham and Gould (2018); 35. Meyers (1993); 36, . Miiller (1997): 37
39. Overdorff and Strait (1998); 40. Overdorff et al. (2002); 41. Patel (2012); 42, Perofsky et al, 37,
Pichon et al. (2010); 46. Pollock (1977); 47. Powzyk (1997) (in Irwin 2006); 48, Powzyk and Mowry (2003),

Hemingway (1996); 25. Hemingway (1998);

et al. (2014); 31. Jolly (1966); 32. Lehman and
Norscia et al. (2006); 38. Norscia et al. (2012);

(2017); 43, J.-J. Petter (1962); 44, J.-J. Petter et al. (1977); 45.

3 49. Quéméré et al. (2013); 50. Ralisoamalala (1996);

51. Ratsirarson and Ranaivonasy (2002); 52. O. H. Razafindratsima (unpublished data); 53. Razan, ;

al. (2016); 57. Scharfe and Schlund (1996); 58. B. P. Semel and M. A. Semel (unpublished data):
(2001); 62. Thalmann et al. (1993); 63. Veilleux et 2l. (2016); 64. Yamashita (1996); 65, Yﬁmashll-

Plant species from 42 of these introduced plant families have been
identified as being exploited for food by lemurs. The highest diver-
sity of introduced food plants is exploited by Lemuridae (35 plant
families), followed by Indriidac (17 families), Cheirogaleidae (11
families), Daubentoniidae (seven families), and Lepilemuridae
(five families). The plant families with introduced species exploit-
ed by the highest number of different lemur species include, in
decreasing order, Myrtaceae, Anacardiaceae, Fabaceae, Rubiac e
and Poaceae. Introduced plants exploited by the largest diversity
of lemur species include, for their fruits, Mangifera indica (An.
acardiaceae), Psidium spp. (Myrtaceae), Miconia crenata (previ-
ously known as Clidemia hirta; Melastomataceae), and Solanyzm,
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shoera (1988); 54. Richard (1974); 55, Richard (1977); 56. Sato et
59. Simmen et al. (2003); 60. E. L. Simons (1988); 61. Thalmann
ta (2002); 66. Yamashita (2003); 67. Yamashita (2008).

zﬁunmmfm (Solanaceae; Figure 14.24a). While these fruits typi*
mz:ons“t}ltﬁ ?nly small proportions of lemur diets, Daubentonia
spect f:i’:;;“;m &.?Xhibilfs a relatively high diversity of introduced
carpus sp. (M <t including fruits from Cocos sp. (Arecaceac), 470"
sy hk ; oraccae)»_and Litchi sp. (Sapindaceac). However, this
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disturbed habitats (Kull et al. 2012), are also consumed by sey-
eral lemur species. Food items of the lacter type include the)f('ruits
of Psidium cattleyanum and P. guajava (Myrtaceae), Lantan, ca-
mara (Verbenaceae), and Miconia crenata; and fruits, leaves, and
flowers of Pithecellobium dulce (Fabaceae). As humans impac; nat-
aral habitats, introduced plant species become increasingly abun-
dant (Kull et al. 2013), and so the high diversity of non-native
food plants utilized by lemur species might be best explained by
the conversion of Madagascar’s forests into more anthropogenic
vegetation types within the last century (Vieilledent et al. 201 8).
Additionally, it could be due to the tendency of researchers to se-
lect more accessible field sites within close proximity to the forest
edge ecotones. The data presented here appear to support the gen-
cral idea that at some sites introduced plants can be an important
component of lemur diets (Gérard et al. 2015)

CONCLUSION

It is clear that lemurs exploit a significant proportion (>62%) of
the island’s woody flora (both native and introduced). Neverthe-
less, some taxa are clearly more important than others in terms of
the number of different lemur species that exploit them, the num-
ber of different plant parts exploited, and their abundance in spe-
cies’ diets. With the exclusion of the family Poaceae (see Vorontsova
et al., pp. 585-98), nonwoody taxa, especially aquatic plants, are

FOSSIL AND SUBFOSSIL BATS

found rarely in lemur diets, with the notable exception being the
flexible diet of Lemur catta. Still, the large number of plant taxa
and plant parts exploited by all the lemur species whose feeding
ccologies have thus far been studied reflects the remarkable plas-
ticity in their dietary regimes.

Yet, despite the increase in lemur dietary studies since c. 2000,
approximately 50 lemur species have never been the focus of feed-
ing-ccology research, and among some species whose feeding ecol-
ogy has been studied, this research was conducted in largely
anthropogenic vegetation with abundant introduced flora, and
complementary research is required in more natural habitats. Given
that an understanding of species ecology is vital to creating effective
conservation programs, dietary studies of these species should be
considered high priority. Beyond general feeding-ecology descrip-
tions, future directions should look to expand our understanding of
1) daily or seasonal macronutrient and micronutrient balancing
(e.g. Irwin et al. 2014); 2) potential pharmacopeia use (e.g., Huff-
man 2003); and 3) the role of food traits such as visual and olfacto-
ry cues and specifically how lemurs may help shape these (e.g.,
Valenta and Nevo 2020). In summary, advances in lemur dietary
research will ultimately help to reshape our understanding of the
role of these animals within this unique island ecosystem, as well as
inform the design of effective and urgently required initiatives to
restore lemur habitat to Madagascar’s sadly degraded landscapes.

Subject editors: Jorg U. Ganzhorn and Steven M. Goodman

FOSSIL AND SUBFOSSIL BATS
K. E. Samonds, S. M. Goodman, J. L. Alumbaugh, and N. B. Simmons

Madagascar’s living bats, totaling 46 species, show a high le"‘ﬂ' of
endemicity and possess considerable ecological and mOfPlt‘Olog‘cal
diversity (see Goodman et al., pp. 1894-911). While species ende-
mism in Malagasy bats is lower than that of most other groups of
terrestrial vertebrates, endemism is considerably higher thfm on
other similar-size landmasses, and 80% of Malagasy bat SPECIEs AT
known from nowhere clse in the world. One of the nine chiropter-
an families that inhabic Madagascar is endemic to the island, Myzo-
podidac (see Ralisata et al., pp. 1917-22).

Madagascar was isolated by about 90 million years ago (hii)ya)
(Storey etal. 1995), before the origin and evolution of modern i'ﬂ:s
(Teeling et al. 2005), and most groups are thought m‘ha\’f CC;’ 0:
nized the island by flying ~400 km across the Mozambique {leu;
nel from Africa, the closest available source (Goodman 2011;
Rakotoarivelo et al. 2015; Foley et al. 2017). One notable excep ]
tion is Ptergpus (Pteropodidae), a taxon not knO\u:rn from c‘t‘)inm:c:l
tl Africa, whose ancestor likely came from Asia (Alf'ﬂcl . f:th' '
2014). Some bat lineages have molecular divergence o WIh ;
the Paleogene (Teeling ct al. 2005), but most are thought to have

colonized the island more recently, many probably during the past
5 million years (Goodman 2011; Rakotoarivelo et al. 2015; Foley
etal. 2017). Most extant Malagasy bat species have been the subject
of molecular phylogenetic studies, and it seems likely on the basis of
biogeography and divergence patterns that the modern bat fauna of
the island represents 28 or 29 different colonization events by dif-
ferent bat lineages (see Goodman et al, pp. 1894-911).

Triaenops/ Paratriaenops (Rhinonycreridae) may have had either
two separate dispersal events to the island or a dispersal event from
Madagascar to Africa (A. L. Russell et al. 2007), and Scotophilus
(Vespertilionidae) may have had at least two separate dispersal
events to Madagascar ( Truijillo 2005).

The fossil record of the Cenozoic, a critical interval for interpret-
ing the origin and evolurtion of most of the island’s fauna, includ ing
bats, is unfortunately poorly represented in Malagasy formations
(sec Samonds et al., pp. 1859-62). The Madagascar fossil record is
richest in two time periods: 1) Middle—Late Triassic to Late Creta-
ceous (Krause et al. 1997), which is too old to provide relevant con-
text for distinctly more modern groups such as extant bats; and
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